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Abdgract

The use of qualitative, diagrammatic, modelling is a growing trend in system dynamics
with a well-developed literature, designed to deal with problems with a multitude of
'oft" variables, strong influences from human actors, and profound effects from
political forces. An application area is the design of defence experiments to assess the
effects of contemplated military investments on the ability to meet national goals. The
difficulty lies in the design of experiments to test the system under a range of reasonably
realistic, but sufficiently different, contexts to provide a comprehensive under standing
of the issues. The paper will describe a hypothetical instance of tensions between
nations and develop an influence diagram that inter-relates the political factors with the
military factors. Sudy of the feedback loops connecting the political and military
factors show how distinctly different experiments can be designed to test the totality of
national crisis management capabilities.
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1. Introduction

1.1 Background

Our future globd security environment is characterised by uncertainty. Such an
environment presents many chdlenges for drategic planners conddering emerging
socid, politicad, military and technologicd trends and the events they may lead to. A
god of military drategic planning is to understand where these trends may lead and
prepae for the potentid eventudities. This paper will explore the technique of
quditative, diagrammetic moddling for andysng such eventudities to inform military
capability development.

Military drategic planning begins with underganding the key factors and characteristics
of the range of potentid future environments and the likely areas of friction. Actions
taken by nations to affect key factors can be classfied into four domains diplomatic,
information, military, and economic (Audrdian Department of Defence 2002, 11).
Action in any one, or a number of the domains is intended to either reduce the tension
within the environment or to create conditions favourable to a nation. The adversarid
nature of some of the nationd actors produces a sStuation where the environment can be
characterised by a number of key factors and variables that are in congtant trangition
within a complex coercive system (Flood and Jackson 1991, 32; Groom 2002, 4). The
difficulty that aises in examining such environments for the purposes of military
cgpability development is that many of the variables are soft and the influences they
have on each other are dynamic, multifaceted and cross domain. Hence a chalenge of
military capability devdopment is the representation and andyss of complex coercive
sysems 0 as to modd potentid future environments as collections of dynamic,
interdependent variables from dl domains. Such problem messes require a hierarchy of
moddling techniques, initidly to define the problem, and then more traditiond
operations analysis gpproaches providing deeper investigation into specific aress.

The capabilities of the military domain can be relatively dow to respond to changes in
drategic circumdance, particulaly when the acquigtion of new equipment or changes
to force dructure and doctrine are desired, compared to the diplomatic domain which
does not require lengthy acquistion cycles The identification of what capabilities are
required to effectivdly combat the range of possble future scenarios is a process of
baancing the uncertainty of the future with the redities of an economic framework that
necessitates choice between eventudities (Davis 2002, 1). The consderations of these
problems go beyond that of an equipment solution to the full range of capabilities
avalable in the military domain and the integration of these capabilities with actions
from the other three domains. Often the strategic planning process can provide guidance
on posshle future conflicts and illudrative planning scenarios, however the
devdlopment of the best mix of military capabilities to meet the chdlenges within these
scenarios is a complex exercise, paticulaly when diplomeatic, information and
economic influences ae dterndive avenues and not adways complementary in



achieving resolution of an issue. For example the Iraq criss of 2003 demongtrated how
diplomatic negotiations continued with Iragq toward a pesceful resolution on the issue of
wegpons of mass destruction but the need to prepostion military forces for a possible
military eventudity undermined the dncerity of such diploméic efforts with the threst
of force,

1.2 Methodology

A method for deding with the complexities of trandaing drategic guidance into
cgpability guidance is militaay expeimentaion. Andyticdly, the term military
experimentation describes a multimethodology that brings together a range of hard and
sft  operations andyss techniques within an  experimentation campaign  that
invedtigetes the problem from many perspectives through a series of experiments and
scenarios (Alberts and Hayes 2002, 43; Curtis and Bowley 2000, 3; Davis 2002, 12). A
desred product from military experimentation for force devedopment is the st of
cagpabilities that perform robustly in both the range of likely scenarios, and the probable
contingencies that arise within those scenarios because of the adversary’s drategy. It is
equaly important to be cognisant of the dtuaions in which the set of capabilities are
insufficient since these represent potentia vulnerabilities of the military response thet
need to be mitigated through coordination with the other three domains.

An am of scenario-based andlysis for capability development is to identify the criticd
missions that are common across a range of scenarios, and the capabilities required to
perform these missons robusly. The context for the andlyss is stimulated through the
conduct of war games that involve not only military players, but dso participation from
diplomatic and government officials. A range of scenarios are used in the war games
that illustrate potentia future environments, the associated politica contexts, and a
vaiety of dressul military missons. The types of war games used are a Smple seminar
dyle where a smdl number of participants divide into two or more teams and take turns
in plotting moves on a game board which is then adjudicated by an independent
fecilitator.

Quditetive diagrammatic moddling, in the form of influence diagrams (ID), are used as
an andyss tool to capture the relationships between key varidbles for each scenario
gamed. The IDs are used in the subsequent design of experiments to test the important
subsystems, defined by military missons and described by capabilities, under a range of
ressonably redlidtic, but sufficiently different, contexts from those used in the war game.
Figure 1 shows the problem definition process which is amed a narrowing the scope of
the problem space to be investigated before gpplying higher fiddlity, often more codlly,
andyticd techniques, such as moddling and dmulation, hard operations andyds or
even further war gaming to invesigae specific issues. Once the problem definition
process has been applied to a range of scenarios a number of focussed experiments are
conducted, the results of which, in the form of a capability set, are interpreted back up
into the context of the illugtrative planning scenarios to demondrate their significance or
otherwise.
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Figure 1: Problem definition process

The gpplication of 1Ds to military experimentation is Smilar to ther traditiond use as a
lead in dep for defining equations and reationships for quantitative system dynamics
modds in that they are used to generate conditions for the design of focussed studies
(Coyle et al 2000, 310; Coyle 1992, 311; Coyle 1983, 885; Coyle 1981, 755). The
focussed study could take the form of a sysem dynamics modd but more than likely in
a military experimentation campaign it would be just one analyticd tool from a broad
range used to invedtigate different aspects of the system. In a military experimentation
campaign the ID is a cgpstone tool capturing the overdl system representation thet is
then used to specify the conditions for focussed studies usng other models. The ID is
then used to Stuate and relate their results in the broader context of the syssem and other
relaed scenarios with dmilar sysem dructure and dements as shown in Figure 2
(Wolstenholme 1988, 10).
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Figure 2: Overarching system representation linked to focussed studies

The remainder of the paper will use a hypotheticd scenario to demondrate the method
used for developing the ID. The tensons in the scenario might require the active use of
military force to a greater or lesser extent or it might be possible to deter the potentia
‘aggressor’.  An ID of the Stuation is presented which inter-relates the politica factors,
such as nationd and multinationa support, with the military tasks, such as offensve and
defensve actions. Study of the feedback loops connecting the politicad and military
factors show how digtinctly different politico-military experiments can be desgned to
test the totdity of nationa crisis management capabilities.

2. Hypothetical Political and Military Context

The broad scenario description is used to provide participants in the war games a
context for their actions. The scenario described below is representative of a smdl-scae
regiond conflict thet, for smplicity, has geo-paliticd congrants limiting the number of
actors. The set of military cgpabilities in the war game can be congrained to a particular
st to evaduate their performance, or unconstrained to explore potentid opportunities of
emerging technology and methods of employment.

The scenario is set in the near future where over recent years, despite imminent eection
to the United Nations Security Council (UNSC) and the gppearance of being a good
international  citizen comprehensvely engaged within the region, Redland (R) hes
stepped up its clams to Northern Mainland of Orangeland (O). These clams have been
supported by a sophigticated information operations campaign amed a shaping world
opinion on the issue, ganing regiond acceptance of Redland’'s emerging military pre-
eminence, and orchedrating a clandestine de-gdahilisation program across dl levels of
Government in Orangdand.
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Figure 3: Redland occupies the northern area of Orangeland and Blueland comes to the
aid of Orangeland

The devagtation wrought by a recent humanitarian disaster on the north coast of
Orangdand has dlowed Redland to initiste its campaign to annex the Northern
Mainland of Orangeland under the guise of humanitarian rdief as shown in Figure 3.
At the request of the Government of Orangdand, Bludand (B) will initiate joint military
planning to firgly prevent further lodgement of Redland’'s forces in Orangdand whilst
trying to pesuade Redland to withdraw its exiding forces through diplomatic,
information and economic actions, and secondly to employ military force to expe them
should they refuses  As membership of Redland's dlies on the UNSC is likedy to
prevent UN involvement in a regiond conflict, and as the dlies of Bludand ae
committed esewhere, the misson will essntidly be a unilaed, raher than a
multilateral, operation. This assumption is made to smplify the dynamics of the system
for illustrative purposes only.

Bludand's military drategic plan has been developed as the military dimenson of a
‘Whole of Government’ approach designed to re-establish a dtable regiond security
environment whilgt foresdling direct military threat to Bludand and its interests.
Although framed by the basc tenet of ‘Strategic Denid’ which is amed a coercing
Redland to pull back form Orangdand, the immediate focus is on detering further
Redland expanson into Orangdand, forcing the withdrawa of Redland's military
forces, and restoring Orangdand's sovereignty through the use of a coordinated air,
maritime and land campaign. Bludand's military drategic plan has been divided into



the three phases of deter, defeat and develop. Complete military defeat of Redland
remans the option of last resort because of the rdatively even mach of military
cgpabilities.  Bludand's military planners have been directed by the government to
conduct planning for the military operation to restore Orangdand's sovereignty in
accordance with the three military strategic phases.

1. Deer. Operations to deter further Redland expansion into Orangeland will focus
on demondrations of Bludand's forces and an increased military presence in
Orangdand in padld with ongoing diplomatic, information and economic
pressure.

2. Defeat. This phase is likdy to be initiated by a breskdown in diplomatic
negotiations and begin with evacuation operations of gpproved foreign nationds
from Orangdand. This opportunity will aso be used to secure an appropriate
operding base in Orangdand’'s unoccupied teritory in order to facilitate
subsequent operations. The concept of manoeuvre for defeating Redland's
lodgement in Orangdand is based on three flexible response options — Isolate,
Strike, and Expe — which can be employed ether separately or in combination
in order to force the withdrawa of Redland.

o The ‘Isola€ option focuses primarily on early ar and nava blockade and
interdiction operations between Redland and Orangeland.

o The ‘Strike option emphasises coordinated combined strike operations by
ar, maritime and pecid operations dements.

o The 'Expe’ option is based on land operations with air, maritime and specid
operations to shape the battlespace, and provide support, as required.

The key to defeating any of Redland expanson in Orangeland will be the speed

and dffectiveness with which Bludand's forces can contan the initid

lodgement, and curtall any subsequent force build-up. The lodgement must be

quickly isolated and, if necessary, reduced in drength to achieve a force

overmatch before ground forces launch the decisive response.

3. Develop. Operations to develop positive post-conflict relaions with Orangdand
and Redland ae based on engagement through militay assgtance with
recongruction and nation-building tasks, together with increased exercisng and
training commitments.

3. Development of the I nfluence Diagram

IDs show the causd mechanisms known or believed to operate in a given system, in this
case the poalitico- military system of the scenario. They serve severd purposes:

1. Putting onto one piece of paper a shared view of acomplex problem.
2. The causd influences combine into feedback loops. These may be dther

‘positive  (reinforcing) loops, or ‘negaive (limiting or god-seeking) loops. Study
of the loops can provide quditative ingght into the dynamics of the system.



3. Thediagram can show the context for other andytica or moddling work.

4. Where necessary and feesble, the diagram is the basis from which a fully-
fledged dynamic smulaion mode can be devel oped.

The techniques for developing IDs of a system have been described dsewhere within
the context of military problems (Coyle 1992, 311; Coyle 1983, 885; Coyle 1981, 755).
An ID for a given problem can usudly be drawn in severa versons, showing greater or
lesser degrees of detall but retaining conceptuad consstency. This section will focus on
how war gaming and the associated processes of military planning can be used to
generate the ID.

The identification of the key variables, and ther dependencies, is the starting point for
the devdopment of an ID udng scenario-based andyss. Before bringing together
military participants to conduct the planing and war game it is useful to parse the
documentation that describes the politicd and military context of the scenario. A
number of candidate factors for the diagram and their reationships to events will be
described in those documents. At this stage it is best to develop ligts of these factors, or
use other diagrammatic techniques such as rich pictures or impact wheds, to begin to
form conceptua views of how the factors could be related (Coyle 2003).

Figure 4 shows a possible concept of operations that could be generated by parsing the
guidance given to the commander of Bludand's military forces for the defest phase of
the plan. The key dement is how Bludand might conduct an operation that would create
a dilemma for Redland to stay or withdraw from Orangdand. The intent of the concept
of operations is not to achieve success through attritions of Redland's forces but to
present Redland's commander with a dilemma of dther, risking the forces in
Orangdland being isolated from ther manland and thus rendered less capable, or
withdrawing the forces.

The dilemma in the mind of Redland’'s commander is developed through which line of
operation, represented by the arrows labelled 1, 2 or 3 in Figure 4, Bludand will
manoeuvre and thus how Redland should didtribute its forces to combat the possble
lines of operation. Bludand's tectic is to keep its forces distributed to develop
uncertainty in the mind of Redland’'s commander as to what their objective is. However
if Bludand becomes too aggressive in its dispostion towards Redland by massing its
forces a any one location in a concentrated attack, then there is potentia for Blueland to
be seen as the aggressor and lose the mora authority to act and thus reduce international
support for their operation, after dl Redland is in Orangdand under the guise of
humanitarian relief. If Bludand decides to commit forces it must decisvely counteract
Redland’'s reaction while usng a diplomatic campaign to bdance the poalitica
implications of usng military force in order to mantan the mord authority to act.
Bludand's own dilemma is to bdance the amount of force necessary to threaten
Orangeland aufficiently to force withdraw of Redland, an operationd victory, while not



usng excessive force which would reduce Bludand's mord authority and potentid lead
to a draegic defest because of negative world opinion. Thus by smply parsng the
background material an idedlised conceptua view of how the campaign events may play
out can be developed as abasis for development of the ID.

Redland can not
defend both locations

. and must move
Redland has split forces between

forces between cations depending
two locations d’s

<
lo
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orward operating-ba

Blueland

Figure 4: Possible concept of operations for the defeat phase of the campaign

At this gage the variables of the ID have not been developed, dthough the conceptud
elements they relate to and the generd factors they will describe have been identified, as
in Figure 4. The next gage is to identify the variables through the observation of the
planning process used by the participants prior to the war game. The planning process
takes participants through a dructured series of deductive and inductive reasoning to
derive the best course of action to take in a Stuation by andysing factors that relate to
their perception of the dtuation. It bresks down andyss of the dtuation into the
following stages.

Study the existing Situation

Decide the am to be achieved

Congder dl pertinent factors and draw deductions

Consder possible ways of ataining theam, and

Decide the preferred course of action to achieve the am.

PapoTw

Courses of action (COA) are produced by the participants prior to the war game using
the planning process. Each COA is described as the series of actions required to achieve
the am of the campaign and the possble contingency actions that may be required to
counter the likely reaction of the adversary. The COA is a specific indantiation of the
concept of operations represented in Figure 4 described as a series of preferred actions
and possible contingencies.



The incluson of contingency actions, based on the likely reaction of the adversary, is an
important element in exploring the complexity of the scenario. Without contingencies
the sysem would be reativdy smple and determinisic with each Sde following a
saries of actions irrespective of the adversary actions. Thus the exploration of
contingencies is an dement of the planning. For example COA 1 may be Bludand's
preferred course but because Redland detected Bludand's early movements Redland
decides to reinforce Bludand's objective with forces from its other base. The detection
of massed forces at the first course’s objective would prompt Bludand's commander to
take a contingency action that would be to switch to COA 2. The desred effect would
be to place a “wedge’ between Redland’'s two mgor concentrations thus effectively
isoleting them from eech other in the hope that Redland would then withdraw rather
than face piecemedl destruction. Figure 5 represents such a contingency.

The combination of Bludand's redaive flexibility to change between COAs compared
to Redland's flexibility in reinforcing ether podgtion, and an ability to detect, or better
dill anticipate, Redland's decison to reinforce are the critical factors in Bludand
achieving success a the campaign level. Both of these factors are time dependant and
determined by the capabilities that make up the forces. In going from the representation
of the campaign in Fgure 4 to that in Figure 5 the tempora ad adversary dimensions
have been added to the conceptua mode of the campaign. However a further dimension
of the information from the planning processis required before the ID can be produced.

If Redland
detects
Blueland’s
movements then
Redland is likely

Redland

eland detects
reinforcements then
Blueland would
change to COA 2 to
edland’s

remaining forges

Blueland

Figure 5: Course of action showing branch point from COA 1 to COA 2



The find dage in developing the ID is to synthesse the conceptud, tempord and
adversarial aspects of the campaign through the war gaming process. It is through war
gaming that the concept of operations is tested and the reationships between key
variables in the COA established. War gaming can be as smple as moving counters on a
board or as complex a usng multiple linked smulaions. The essentid dements are
representations of friendly forces, a capable and intdligent adversary and representation
of the environment (Perla 1990, 15; Curtis and Bowley 2000, 9).

The influences between variables ae a combination of those factors identified during
development of the concept of operations and the decison criteria used by the
participants in the war game. For example Bludand's mord authority, highlighted in the
concept of operations, will have a reinforcing influence on the successful conduct of
Bludand's offensve operations againg Redland because it would increase internationd
support for Bludand's operations leading to greater range of feasble COA. The
opposite is dso true, for example, the planned “Northern Front” in the lrag criss of
2003 was limited because of the lack of international support from Turkey and Syria
The flexibility of Bludand to change between COA compared to Redland's flexibility
to reinforce ether podtion will dso have an impact on Bludand's offensve success
Thus it is usful to define a variable cdled Bludand's operationd flexibility which is
the combination of the number of feasble COA and the ability to trangtion effectively
between the different COA. The &hility to trangtion between COA is influenced
pogtivdy by Bludand's military capability dements such as suitablity of equipment
and training leves for offendve operations and negativdy by the levd Redland's
military capabilities for defensive operations.

Quedtioning of the war game participants and direct observation of the war game events
is used to capture the reationships of the varigbles in the ID. The refinement of the ID is
conducted through presenting the diagram back to the participants and obtaining their
feedback on its structure and content. There is of course not dways consensus amongst
paticipants, paticularly when conddering the dtudion from the perspectives of
Redland and Bludand in this example, so multiple IDs are accommodated in the
methodology as different Wetanschauung!, or world views, as they are described in
Checkland' s Soft Systems Methodol ogy (Checkland 1984, 166).

3.1 Conventionsand notation of the Influence Diagram

IDs can be a little confusing a first sight but, with practice, they can usudly be read as
easly astext. The standard conventions of 1Ds are;

! The German expression for worldview. This worldview, or perspective, makes the transformation
process occurring in the influence diagram meaningful. An example of Blueland’s Weltanschauung
would be the sovereignty of nation Orangdand has been threatened and Bludland, as an ally of nation
Orangeland, will take reasonable action to restore that sovereignty,



All varigbles and parameters must be defined so that they could, in principle, be
measured unambiguoudy. For example, International perception of Blueland's ability
to restore Orangeland's sovereignty Would be unsatisfactory as it is ambiguous,
whereas International support for Blueland's ability to restore Orangeland's sovereignty
is dear. The definition does not imply that the internationd community has
support for Bludand. Were there is no support the variable would be low and if
there were support it would be high. Reddfining that vaidile as International
disapproval for Blueland's ability to restore Orangeland's sovereignty would s'mply
change the signs discussed below.

A dgned arow pointing from varigble X to variable Y asserts tha X has a
causd influenceon'Y.

A plus d9gn daes that, if X increases (decreases), then Y will dso incresse
(decreasg). In other words, Y changes in the same direction as X. A minus sgn
has the converse meaning. Two or more variables can influence Y, and Y can
affect two or more other variables, as required by the problem.

The dgn is placed as close as possble to the head of the arow and as
unambiguoudly as possible where two or more arrows converge.

A large D denotes a dgnificant time dday in a link. If there are two or more Ds
in a diagram it is not implied that they are of identicd magnitude and subscripts
can be used if necessary.

Care is taken to minimise the number of arrows crossng one another, but it is
usudly inevitable.

Greater care is taken to avoid double - courting the same cause or result.
The specid conventions for this example are as follows:

Solid lines are causd influences within the military context of the campaign.
Finely dashed lines are the political and socid milieu of the scenario.

Variables that can change as time passes in the game are shown in ordinary Arial
type, for example Blueland moral authority’.

Three ‘output’ varisbles are emphassed: International support for Blueland to

restore Orangeland's sovereignty, Success of Blueland's offensive operations
against Redland ad Degree of isolation of Redland’s forces. These seem to be

the primary military phases and political aims of the campaign.

2The changes in typeface correspond to those in the diagram.



Aspects such as Blueland'’s degree of freedom provided by rules of engagement
and suitability of Blueland’s capability for COA (top of diagram) are so-caled
‘pressure points (PP), or aspects of the problem where investment, changes in
training and doctrine, or politica choice, would have an impact on the dynamic
behaviour. Strictly spesking, a pressure point is exogenous to the dynamics of
the system, as is the case with, say, Redland’s level of capability for defence Or
Length of time Redland has had to prepare defences. In Figure 6, however, two
of the PPs, Degree of freedom provided by rules of engagement ad Suitability of
Blueland’s capability for COA ae patiadly endogenous in that they ae
influenced by International support for Blueland’s operations .

Findly, one novd convention is the dgn +/0/- (bottom of diagram) to suggest
that Success of Bludand's offensve operations agangt Redland might increase
the Degree of percaeived hardship of Orangdand's population in the region
occupied by Redland, have no effect, or decreaseit.

The diagran may seem too broad-brush but that is largely due to the attempt to get a
representation of the whole of the campaign onto one page, not to represent dl the
information from the planning process and war gaming onto a sngle diagram, as there
ae wdl esablished products from the planning process that do this. It could be
dissggregated to show more detal in, for example, Suitability of Bludand's capability
for COA. That would inevitably add grestly to its complexity and it may be better to
dissggregate segments of the diagram into separate diagrams. For example, Suitability
of Bludand's capability for COA could be shown as having subordinate pressure points
such as suppresson of enemy ar defence, battle damage assessment, air task planning
capabilities, and so on. The generd rule is that, in a given diagram, the pressure points
should be shown in comparable levels of detall.

For the purposes of the experiment specification process in Figure 1, the degree of
resolution in Figure 6 may be suitable. The use of more detalled levels is discussed
below for the generation of contexts for focus issue sudies.
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Figure 6: Influence diagram

4. Generating Experiments

The diagram can support the generation of conditions for subordinate andyses in two
ways. viait's the feedback loops and pressure points.

4.1 Loop Analyss

A feedback loop exids if, garting from any varidble and following the arrows, one can
return to the dtarting point without having passed through any other varidble more than
once. It is gill a loop if one link crosses over another, so a loop can be smal and



obvious or very complex and convoluted. A given variable can feature in severd loops,
ascanagivenlink (arrow).

From inspection, Figure 6 contains numerous feedback loops, dl of which will not be
discussed. For illugrative purposes, two are shown in Figure 7, emphasised by thicker
arrows and identified by descrip tive names.

Both of these loops rlae the purdy military parts of Figure 7 with the politicd miliey,
which may well be true for dl the loops in the diagram. For these two illugrative loops,
the inner "HEAVY HANDED BIG BROTHER’ loop is negdtive, or restricting, and has
the effect that Success of Blueland's offensive operations against Redland iS reduced
due to the weskening of Blueland's moral authority to conduct offensive operations. The
internationd  community, while gpproving the efforts by Bludand to restore
Orangdland's sovereignty, as represented by the outer podtive reinforcing loop labelled
“LIBERATION OF A SOVEREIGN TERRITORY', have an aveson to military
offensve action. The toll the operations have on the locd population produces a
corresponding  negative influence  on  Blueland’s moral authority to conduct offensive
operations &S represented by the negative influence from Success of Blueland’s offensive
operations against Redland”.

The relevance of these loops to the specification of experiments is that they offer two
externd conditions within which the military must function. In one case, the inner loop
dominates, Blueland’s moral authority to conduct offensive operations IS diminished, there
will be litle Intemational support for Blueland's operations @nd Number of feasible COA
available to Blueland Will be limited thus reducing Blueland’s operational flexibility. If the
outer loop dominates, the opposte will apply. Subordinate experiments should not
atempt to predict which of these conditions dominates, but smply trest them as two
experimenta variants, or hypothesis, used to investigate a set of cagpabilities.

An interesing vaidion of this lies in the link t0 Degree of perceived hardship of
Orangeland's population in the region occupied by Redland anhd the sign of +/o-, labeled
“THE CNN EFFECT” in Fgure 7. If Success of Blueland's offensive operations
against Redland IS increasing the plus sign corresponds to a perceived adverse impact
on the locd population through the media because their hardship is increasing resulting
in possbly less locd support to Bludand, the O means that there is no perceived impact
on the locd populaion, in which case the loop would not exig, and the minus sgn
amounts to Bludand's actions reducing the perceived hardship of the locad population
through the favourable coverage of Bludand's actions and possble greater locd
cooperation for Bludand's forces. Three more political contexts based on locd
population support are generated through the +/0/- facility, and no doubt more could be
identified in the other loops.

® There are two reinforci ng loops in Figure 7 but concentrate on the innermost through Redland’s ability to
reinforce the right objective at the right time. There are, of course, other reinforcing loops with parallel
paths.



The rdevance of the politicd milieu is clearly dated in the politicd and military context

ealier in the pgper and this preiminary loop andyss has linked those consderations
very clearly to the dynamics of the military actions through the facilities of the ID.
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Figure 7: Influence diagram with feedback loops highlighted

“THE CNN EFFECT”

4.2 PressurePoint Analyss

The pressure points (leverage points is an dterndive term) in Figure 6 have been
expressed in broad terms both for clarity of the diagram and to smplify the specification
of experiments. In the latter sense the notion is to measure, for example, Suitability of
Blueland’s capability for COA & Bludand's capability for offence reaive to that of
Redland's for defence. The reative capability generation idea embraces not only



technologies, per se, such as avionics and missile performance, but aso the doctrind,
traning and organisational aspects across the full range of cepability. Each pressure
point offers ancther variable to define the experiment variants.

4.3 Specifying Experiments

The loops and pressure points dlow the specification of a misson and associated
conditions such as military and political condraints and freedoms of action for focussed
dudies, as in Table 1. The underlying principle is to specify experiments in which it is
not clear what the outcome would be so0 as to investigate the areas of uncertainty by not
having the campaign dealy weghted to any one sSde Employing the principle of
cgpability parity between the sdes will ensure the experiments are informative rather
than being a*fait accompli’.

The specification of experiments aso supports hypothess generation with subsequent
focussed sudies providing tests of these hypotheses. The hypotheses are based on
propositions that sdlected loops dominate system behaviour. Each focussed study of a
hypothesis builds confidence in, or identifies changes to, the overarching campaign ID.
Thus the problem definition process is iterative, with the results of focussed sudies
being reflected in an updated campaign ID.

It could be predicted that for Experiment One in Table 1, Bludand might be able to do
littte more than deter Redland’'s expanson in Orangeland and make a show of force in
the region while being unable to take decisve action because of internationa pressures.
In such a case Bludand would not have the mora authority to proceed past the Deter
phase of the campaign. In Experiment Two, Bludand should be able to restore
Orangdand’'s sovereignty through the Isolate, Strike and Expd actions of the Defeat
phase of the campagn. The wa game indicaed tha only in favourable politica
circumstance could such action be possible.

This gpproach for gpecifying experiments has severd advantages, not least its
amplicity, darity, and flexibility. Its many combinaions offer a great variety of
experiments may be a mixed blessng. The variety is implicit in the concept of drategic
planning, but the table makes it explicit. As with dl experimentation, therefore, careful
desgn will be needed to ensure that the experiments are sufficiently different to be
interesting yet not so different that the results cannot be compared. It is dso important
to be mindful of whether one is usng a condrained st of capabilities, in which case
some experiments will clearly not be feesble and not require further effort, or alowing
new cgpabilities to be explored to meet the chdlenges presented in a range or
experiments. Thus the technique can be used for evduation of a st of cgpailities in
various missons and tasks or the exploration of anew set of capabilities.

Its dissdvantage may lie in the capability generation idea, which may seem a little too
broad, as shown in Table 1. An issue is deveoping the most suitable level of
aggregation so as not getting logt in a weter of detall when ecifying experiments. The



disadvantage of the ID technique for experiment specification are the polar requirements
of a high degree of detal for darifying how the capabilities are generaed and the
requirement to remain abstracted away from the detail © make the diagrams of use as a
representation of the entire campaign. To disaggregate the IDs into the fine detail of
cgpability risks the user geting logt in complexity when specifying experiments. To
avoid this problem a hierarchy of diagrams are used, the most aggregated, such as those
in this paper, represent the entire campaign and the broad issues for focussed studies,
and more disaggregated diagrams are used to support investigations into specific issues.

Table 1: Specifying experiments

Experiment One Experiment Two

Bludand' sMisson o Deter Redland’'s| o Defest Redland's
further  build-up in forces from
Orangdand Orangdand
o Demongrate o Deploy and
capability sugtainforces
o Incresse o Conduct
military drikes againgt
presence in Redland’s
Orangdand deployed
forces
o Expd
Redland's
land forces
from
Orangdand
Politicd Inner redrictive  loop Outer reinforcing

Environment dominates — Bludand loop dominates —
hes little mord srong support  for
authority for Blueland.
offendveaction. Redland remans
Orangdland's locd defiant.
population is  not Orangdland's loca
supportive  since  they population is
se offendve action supportive of
reducing the ability of Bludand because of
Redland to provide humanitarian
humanitarian assigance being
assigtance. provided by Blueland.

Operationd Rules of engagement ROE more relaxed

Conseguences very redrictive (eg. (eg. sdf-defence,

f  defence  and
interception only  of
clearly identified

interception  of any
treffic to Orangdand,
unrestricted action




Redland military agangt Redland's
traffic). assts in and around
Number of COA Orangeland).

avalable to Bludand

Broad range of COA

reduced to indirect avalable induding
action. drikes on Redland's

homdand.
Pogtulated military Bludand's  offensve Redland has a
Capabilities (or cgpability is adle to cgpability  overmatch
experimenta conditions overcome Redland’'s in the land component
from pressure points). defensve capability if but Bludand has a

1) not cgpability  overmatch
reinforced or in maritime and air.

2) Redland Redland has  built
has been in sgnificant defences
place for less with the ade and
that 1 month. support of the loca

o If one condtion is
met then there is
parity amongst forces,
if both conditions are
not met Redland has
an overmatch on
Bludand.

population.

It must be remembered that Table 1 is based on consderation of only two loops in
Figure 7, and those loops were so prominently visble as to be obvious. Figure 7
contains an as yet unknown number of additiond loops (it might be as many as 10) o it
is certan that other experimentd milieus can be identified and it is very possble that
one or more of those might specify much more vauable experiments.

In addition careful congderation should be given to the issue of whether and, if S0, to
what extent, the capability pressure points should be disaggregeted into their
components. By keeping the capabilities aggregated the experiment can explore the
requirements for the cgpability in generd terms rather than specifying the platforms,
sructure and doctrine that make up the capability. If the capabilities are disaggregated
into specific platforms, dructure and doctrine then the performance of that capability
will be evduated. The degree of aggregatiion is determined on the intent of the
experimentation, ether exploration or evauation of capability.

4.4 ContextsFor Othe Studies

One of the uses of IDs is to define contexts in which other focussed studies can be
caried out and to show the relationships between such invegtigations. Figure 7 offers
many examples, the first could be a detaled modd of the effectiveness of Redland's



defences to certain COA used by Bludand, with the environment, platform capabilities
and Redland’s ahility to reinforce treated in some detail, and using, perhaps, Success of
Blueland's offensive operations against Redland & an outcome measure. Such a study could
be conducted under the conditions of Experiment One or Two in Table 1 reaulting in
different test conditions. For example under the conditions of Experiment One, a
meeting engagement between Redland and Blueland would prove of interest because of
Bludand's redrictive rules of engagement (ROE) and the tactics that would be
employed to combat this. Under the conditions of Experiment 2 the deiberate baitle
may result in a very different outcome because of the impact of more relaxed ROE for
Blueland balanced with better prepared defences for Redland.

The study might be done by any one of a number of techniques, such as congructive
smulation or sysem dynamics modeling. The diagran then places the outcorre
measure in relation to other dements of the campaign. Figure 6 indicates that Success
of Blueland's offensive operations against Redland has a posgtive influence on Degree of
isolation of Redland’s forces. Thus the results of the focussed study would provide the
conditions under which Bludand's ability to isolate Redland's forces is improved or
degraded. Through further quditetive anadlysis of the diagram the impact the conditions
have on the entire campaign can be identified and thus provide an indication of their
vaue not just in the area of isolation of Redland's forces but in the campaign overal.
The limitation is that only the direction of change of the variables is shown through
andyss of the ID not the magnitude or potentid nonlinearities in the response that
would form aess of invesment. Due to the unquantifisble nature of many of the
vaidbles in the politicd milieu, the deveopment of a comprehensve sysem dynamics
modd of the entire sysem is infeasble. However quditative andyss of the entire ID
coupled with quatitaive andyss of citicd sub-systems yidds defensible and
auditable ingghts for military experimentation with an economy of effort.

5. Concluson

The ID in Figure 6 has captured the whole of the campaign on a single sheet. To do so
required an eement of aggregation and that, in turn, involved some broad-brush
treetment of cgpabilities. The result has proven to be useful as a one-page portrayd of
complexity and that may be hepful in its own right when presenting the results of
military experimentation to inform capability development. The andyss of loops and
pressure points has suggested a concept for the design of experiments to invedtigate a
range of suitebly different politicomilitary conditions under which to explore or
evauate the implicaions for military and nationd capabilities.

Theamsof Figure 6 were fourfold:
1. The primary am is to capture key dements of the campaign in one diagram. In
addition, the overtly military aspects, such as impact of offensve action, are
embedded in the milieu of the politica aspects, such as mord authority.



2. Putting this complex problem onto one piece of paper has potentid as an aide-
memoire for both analysts and participants in the war gaming process. With
suitable explanation, the diagram is a useful quick reference for the extensve
briefing documents that accompany such studies.

3. The diagram can be used to generate conditions and assumptions for detaled
studies using other anaytica techniques.

4. The diagram can be used to quditatively dtuate and relate the results of the
detailed studiesinto the broader context of the diagram.

IDs offer an interface between the high level drategic guidance provided in illudraive
planning scenarios and the detalled operations andyss trade-off dudies of military
cgpability devedopment. All to often the results of latter are left without relevance
because their purpose and moativation is not clearly linked through to strategic guidance.
In addition, edtablished operations anayss techniques find it difficult to ded with the
unquantifiable nature of political influences that are dedt with quditaively in IDs. The
man devdopment vehicle of IDs in this agpplication is war gaming and the associated
militay planning process but the diagrans are equdly wel suited to a busness
environment where scenario based andysisis aso popular.
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