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INTRODUCTION

Throughout the US Department of Defense, rapid and significant improvements in technologies,
and more importantly the information available from these technologies, has produced a host of
new ideas regarding the conduct of modern warfare. One of these concepts, effects-based
operations (EBO), has become increasingly accepted in air campaign planning speak, and
gppears to be gaining momentum in today’ s military literature. While not clearly defined, and
far from being fully understood, EBO is an attempt at understanding the complex interactions
between the different systems' presented to combat decision makers. Once understood, these
systems vulnerahilities can be exploited by warfightersin order to accomplish the originaly
established campaign objectives.

While seemingly smple on the surface, rating one Sde' s successes and failures during an EBO-
centric campaign remains a challenge and there are atempts a augmenting, and in some views
supplanting, the traditiona military measures of progressin acampaign. In short, EBO atempts
to bring with it awholly new genre for rating objectives accomplishment. Traditional campaign
measures are often described as outdated, attrition-based, and unable to capture some of the
subtler, yet effective capabilities offered by modern warfare. EBO, when properly implemented,
suggests a better means for observing and understanding second and perhaps even third order
effects of military activities ranging from traditiona destruction to more ethered information
operations. But even with dl the growing interest in this new way of looking at an old problem,
EBO 4ill lacks aframework for ether discussion or implementation.

This paper, proposes an evolutionary gpproach for gpplying EBO to the campaign planning
process in an organized, straightforward manner, attempting to link the planning processto

effects generation. It is through this proposed Objectives to Metrics Methodology (OMM), that
the factors associated with planning, executing, and measuring wartime activities can be linked

to specific, dedred effects. The EBO concept is dill initsinfancy as an accepted approach to
doing business, and is subject to widely varying conjectures regarding effectiveness or worse,
some truly exotic forms of measurement. Eventualy EBO thinking will mature, and more
complex gpproaches may then become understandable, but for now, the smplified framework
proposed in this paper lendsitself well to awak-before-run evolution.

To illugtrate this evolutionary view of EBO usage, this paper focuses on the air campaign
planning process asit is performed today, then describes how these traditional processes and
measures might be applied to provide meaningful, effects-based feedback to planners and
decison makers. This paper will explain how, in five clearly defined steps, a decisonmaker is
ableto link each of his objectives (expressed as an effect) to specific tasks cgpable of achieving
the stated objectives (effects) in a straightforward, measurable manner. One side benefit of this
gpproach isthat it marries up the thinking of the decisonmaker with thet of the planner, typicaly
ashortfdl in the current planning process.

! The use of the word system in this instance is meant to describe processes, networks, or social structures that self-
integrate and often interact with other systems. A commonly heard phrase to describe these phenomenaisa“system
of systems.”



The OMM approach described in this paper is then tested in asmple, yet formd, analysis.
Using an exigting, legacy campaign modd as the campaign engine for a planning process, the
OMM framework is used to both assign warfighting-related tasks to the smulation players as
well as measure the progress of various objectives. This preliminary study still focuses on first
order outcomes of specific effects, but explains means for dealing with second order effects and
how to categorize an opponent’ s cognitive processes with regard to an effect. The results of this
basic andyds and report serve as a progressive step in the direction of true effects-based
planning, operations, and metrics, to beneficidly apply the rapid advancement in information
technologies.



APPROACH: CONCEPT AND METHODOLOGY

The objective of this paper is to establish a methodology to implement Effects Based Operations
into analyses for future Air Force studies and wargames using current processes and tools to
minimize the time and cost of developing a completely "new whed". Additiondly, the focus of
the methodology presented hereis at the operationd level of war.

The process begins on familiar
ground, with the contemporary
planning process we usein

developing a plan often described Bt

as the Observe, Orient, Decide and \\
Act (OODA) method first coined F(:];L:fﬂt

by John Boyd in 1981. oo )
Paraphrasing Boyd's work, observe % Vi
is percaiving and measuring e

activities againgt established
metrics. Orient establishesthe
desired outcomes through the
formulation of objectives. The
decide step establishes effects and  assigns tasks to accomplish them, including the meansto
accomplish the effects.  Findlly, act (or attack) gpplies the meansidentified in the decide step to
achieve the desired effects. The results of the attack step are then observed and compared to the
established metrics as the process iterates through each cycle.

Concepts of Can't and Won't
Measurable
There are two broad conditions under which these Objective
desred effectsare achieved.  Firdt, the enemy can't
achieve their own desired objectives, and second, the Enemy Can't é Enemy Won't
S;?ergi \\;vegn t perform activities in support of their

The can't term speeks primarily to an opponent’ s capability, asin the case of an enemy not
possessing the means ether to impede friendly operations or accomplish its own objectives.
Attacking capability has historicaly been used for two reasons. First, such capability can be
observed, oriented, and attacked. Second, capability can be quantified (i.e. number of aircraft,
number of tanks, and so on). In determining the can't part of a particular effect, those pertinent
factorsthat contribute to a particular capability are considered.

For example, when determining capability for the friendly effect of ar superiority, we look at
those factors that might influence this capability. The air superiority example (figure below)
depicts enemy capabilities to conduct offensive and defensive actions that run counter to the
friendly air superiority objective. Offensve actions can take the form of the enemy using cruise
missiles, theater balistic missles or arcraft to attack friendly airbases. Defensively, the enemy
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can launch aircraft or surface to air misslesto intercept Air

friendly arcraft. In determining capability, the planner Superiority

must be creetive and consider asymmetric (sapper Enemy Can't Enemy Won't
attack, 10, etc.) attacks as well as symmetric (e.g. air
base attack) ones. If enemy capabilities are taken away,

then the enemy can’t interfere with friendly air activity,
thus friendly forces achieving air superiority.

|Defensive | | Offensive |

Thewon’'t term infers an opponent’swill, such asthe

case of enemy commanders or enemy leaders deciding

itisnot in their best interest to contest friendly
operations. Attacking an opponent’ swill can be very productive (capitulation before conflict) or
the most costly (comprehensive destruction not accomplishing objectives) and is solely
dependent on the reaction of the enemy leaders. Gauging the will of an enemy is fraught with
ambiguities, and history is replete with examples of misinterpreted opponent vaue systems. Ina
manner Smilar to accounting for enemy cgpabilities (can't), the OMM suggests reasons why an
enemy elects not to interfere with the effect friendly forces are trying to achieve. Reasons for not
interfering might be that the enemy has aready achieved their own objectives, is being told not
to interfere while waiting for a more opportunistic time, or has determined that their forces are
too weak to continue, among others. Any of these could be affected through the use of
information operations. Findly, the capability of the enemy to perform its objectives has a
ggnificant impact on itswill to implement them.

SAMs |
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M ethodology
TheOMM isa . . . :
five step process Identify Define Frame Assign E,\s/lteattr)il(l:ssh
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1 Desired Effect Effect Quantifiable Target Set(s) that Answer the

d@ raj effa:t (or (Derived from JFC (from doctrinal Question(s) that Question(s)
dfa:tS) toa Intent) sources) frames the
measurable st of Desired Effect
metrics. The
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H . : +Destro ili
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define the effect Copbily
)

framethe effectin

quantifigble terms, assgn target sets to the effect, and findly establish metrics to measure
accomplishment of the effect.

| dentify the Objectives.

For the purposes of this paper, objectives are identified from the Commander's Intent statement
for agiven operaion. The Commander's Intent statement is generaly used to describe the end-
state of the operations and a concise purpose of the operations. [JCS Pub 3.0]. Below isan
example of acommander's intent statement taken from arecent US Air Forced hosted war game:




“We will deter Red aggression with arobust flexible deterrent option of C*ISR
and shooter AEF to support White forces while positioning sufficient force
gructure for follow-on operations. If deterrence fails, we shdl conduct parald
and Smultaneous operations to gain information and air superiority thereby
setting the conditions for the theatre battle. Our operations will be rapid but
proportiona through maintaining aert and on orbit assats for immediate response.
If White isinvaded we shdl conduct, in concert with White ground forces,
operations to halt Red forces and subsequently drive Red forces back to origina
borders. In all cases we will deter the use of WMD (Weapons of Mass
Destruction) weapons.”

The above issmilar in form to that developed by CINCCENT for Operation Desert
Shield/Desert Storm:

“Wewill offset theimbaance of ground combat power by using our strength againg his
weekness. Initialy execute deception operations to focus his attention on defense and
cause incorrect organization of forces. Wewill initidly attack into the Iragi homeand
using air power to decapitate his leadership, command and control, and diminate his
ability to reinforce Iragi forces in Kuwait and southern Irag. We will then gain
undisputed air superiority over Kuwait so that we can subsequently and sdectively attack
Iragi ground forces with air poer in order to reduce his combat power and destroy
reinforcing units. Finaly, we wil fix Iragi forcesin place by feints and limited objective
attacks followed by armored force penetration and exploitation to seize key lines of
communication nodes, which will put usin a postion to interdict resupply and remaining
reinforcements form Irag and diminate forces in Kuwait.” [Conduct of the Persan Gulf
War, pg 66]

Parang the firs Commander's Intent statement above (from the war game) revedls the following
specific objectives goplied in accomplishing the intent:

Deter Red aggression

Pogition sufficient forcesin theeter

Gain information superiority

Gain ar superiority

Halt Red's advance

Drive Red back to the origind Red and White border
Deter the use of WMD wegpons

This paper focuses on the fourth effect, gain air superiority, to serve as the example for
employing the OMM for planning and execution. The remaining objectives are summarized in
Appendix A.



Define the Effect

After objectivesfor the operation are derived from the Commander's Intent, effects are defined in
order to meet the objectives. The OMM agpproach uses definitions with doctrina roots because
they provide aformally defined, common frame of reference. This established frame is essentia
to ensure planners define and plan tasks from an accepted position of understanding instead of
inventing an entirely new lexicon. If the desired effect is not defined in current doctrina terms,
then the definition should be straightforward to facilitate a broad understanding by the service,

joint and combined planners.

In the case of our example--Gain air superiority--we turn to the DOD Dictionary for a definition.

It states:

“. .. that degree of dominance in the air battle of one force over another which permits
the conduct of operations by the former and its related land, sea, and air forces a a given
time and place without prohibitive interference by the opposing forces’ [DOD

Dictionary]

Describe the Effect in Quantifiable M easures

The definition of an effect is reformed into a question to facilitate establishing measurable
metrics againgt a particular objective. In turn, these quantifiable methods help determine if the

effects are being accomplished or not. The source of enemy information surrounding these

quantifiable metrics is obtained from the information obtained through C*ISR

In the case of the air superiority example, given the definition above, the question becomes:

“Can BLUE conduct air operations without interference from RED?”

With the question has been framed, planners can focus on red world tasks that can be applied
againg this question. One method to accomplish thisis to examine the ways Red can preclude
Blue from positively answering the question. We have taken the gpproach of there are two core
reasons that BLUE can achieve the effect. Thefirdt reason is that BLUE can make sure that

RED doex't interfere (Prevention). The second is BLUE insures that RED won't interfere

(Coercion). Thefirg reason address the means of RED, the second reason the will.

In the example of air superiority, the "can't” can be
illugtrated by BLUE having an air force and RED as
having no capatiility to prevent BLUE from using it.

RED has no aircraft, no surface-to-air defense to prevent
BLUE from conducting air operations. In effect, RED's
capability isremoved. However, RED can use other
means to interfere with BLUE air operations. Specid
operations or terrorist attacks aswell as cruise missles or
ground units can be used to interfere with BLUE air
operations. Thusit isimportant that the planner examine

Air

Superiority

Enemy Can't * Enemy Won't

Capability

Personnel

Systems
|Defensive | | Offensive |
Cruise
Air Defense Ballistic
Aircraft Missiles
Attack
Aircraft



these asymmetric types of attacks aswell. Note that the air superiority definition merdy steates
that RED does not interfere with BLUE air operations, but may sill conduct operations of its
own. Thisisan important observation because it establishes the quantity of resources required to
achieve the air superiority effect.

There are ahost of possibilities that can be

examined when looking at the "won't" sde of Air

achieving the air superiority effect. Thewon't Superiority

boails down to RED being convinced that any Enemy Can't N Enemy Won't

interference against BLUE operations would be N
meaningless or counterproductive to its own r —
objectives, effectively removing RED'swill. It [Folteal ] (e ]
could bethat RED won't do anything because it oo o
may have aready achieved its objectives, istold e (e
not to interfere by higher authority, or fedsit has Senon o Senon o
insufficient forces, among other reasons. Hprcees H oo
Assign Quantifiable Tasks to the Effect e 1 e

Once quantifiable measures have been gpplied to the effect, tasks are assigned to various ways
BLUE can achieve the effect. This means decomposing each of the can't and won't ideas above
into details from which vulnerabilities and interactions can be identified and prioritized for

attack. For example, in the air superiority case, RED can interfere with BLUE air operations
ether in an offendve or defensve manner. Inits offensive force, it can use missiles, arcraft,

SOF, or information. With itsmissle force, missles and TELs are required to launch. If either
ismissing then the missile component for RED can't interfere with BLUE air operations. Each

of the above capabilities can be smilarly decomposed. Furthermore, each of the reasons under
thewon't branch of ng the effect can be decomposed to an effective target set. Note that
the term target set can be physicd, informationd, or psychologicdl.

Once defined, BLUE can then devise methods of mitigeting or diminating each of the dements
tied to achieving the effect of ar superiority. The methods can be kinetic or not, joint or not,
combined or not, depending on the resources required and political and military congtraints.

Establish Metricsto M easure Accomplishment of the Effect

Metrics are used to measure progress in achieving an effect. Severd metrics should be examined
synergigicdly to conclude that an effect isachieved. The variety of metricsis required not only
to fully understand the effect under study, but also to account for the unique viewpoints of
individua decison makersin understanding the impact of their planning decisons. Effect
accomplishment should aso congider duration of the effect, as tasks performed in accomplishing
an effect will have varying persstercy. Further, this study’ s observations (though episodic)
indicate commanders possess their own unique set of metrics that provide them with enough
confidence to be comfortable with achievement of the effect. Asaresult, this study uses
traditional campaign metrics to measure the accomplishment of a given effect.



This study uses the following abbreviated list of metricsin assessing the effectiveness of an air
campaign for ar superiority:

Enemy sorties

Enemy encounters or engagements
Enemy aircraft (potentid)

Friendly airbase status

For any given commander, these may not be comprehensive, but represent a cross section of
typicdl, traditional measures for air superiority. Inthelist of metrics above, we have included

two aspects that need to be addressed. Thefirst agpect is potentid (or risk). In this specific case
the number of Enemy aircraft remaining pose a potentid threet to air superiority, even if not
currently in use. This dlows the planner to help the commander to anticipate enemy courses of
action that could interfere with the commander's desired effects. The second aspect isthe cost on
friendly forces in achieving the dedired effects. Typicd air superiority campaign codsinclude:

Friendly Sorties Flown

Friendly Losses

Allied Sorties Hown

Allied Losses

Friendly Airbase Status

Friendly and Allied Ground Unit Strengths
Munitions Consumed

Cost measures like these provide the decison maker a baancing mechanism not only for
assessing the resource impact of the effect under scrutiny, but aso for balancing resource across
the spectrum of planned effects. If costs become too high, then the broader effects can be
reprioritized to remain within available resources.



IMPLEMENTING THE PROCESS

What considerations are necessary to implement the above process? A planner should consider
how to flesh out the framework described above, assign quantifiable resources againg the
elements of the framework, and synthesize second order effects.

Building Frameworks

In designing a campaign, the CINC and Component Commanders provide goals and objectives
that describe desired effects. Once these effects are defined, the planner should devise a
framework congsting of the elements comprising each effect. The following tree structure lays
out the hierarchicd relationship of some key factors contributing to the air superiority effect.

The tree structure approach helps visudize the interrelationships of the various factors that
contribute to an effect while smultaneoudy accounting for key factors. Additiondly, atree
sructure hdpsidentify aset of crucid targets in achieving aportion of the effect. Furthermore,
condructing the tree helps the planner determine potential vulnerabilities to attaining a desired
effect with an acceptable consumption of resources.

The tree structure looks at the effect from both the can't (capabilities) and won't (will) aspectsto
gain ingght into the linkages between the two sdes of the tree. The resulting tree structure
should be sufficiently detailed to define targets and tasks associated with neutraizing them
(kinetic or non-kinetic). Clearly the intelligence community is an important contributor to the
planner in establishing not only many of the eements in the tree, but aso the importance,
vulnerability, quantity and location of many dements within the tree. A partia example of atree
gructure for the effect Gain Air Superiority is shown below:

Measurable

Objective
(Air Superiority)

Enemy Can’t )\ Enemy Won't

Capabmty 4-------------"--[PerceptionInfluenced]-uu-uu-uu-uu> Will
[
No

Personnel Perceived
— own Strength

to low
i i Perceived
Defensive Offensive Ll "enemet
strength to hi

| | | | | Achieved
[ missite | [ o | Obijectives

| Weapons | | Spares | | POL | | Crews

Weapons || Weapons | | Spares | | POL | | Crews | | Weapons | Jamming |

- - Computer
Loaders | Mechanics | Storage | Radars | Loaders | Mechanics | Storage | y o
Munitions | Parts | Distribution | Munitions | Parts | Distribution |
Buildup | Test Eqpt | Buildup Equ-li—;?rsr}em
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Assigning Resour ces Against the Framewor k

Given the basic framework, the planner should

Can't

Aerospa

Task Assignment (for given effect)

then examine the branches of the tree for

[Capability #1

Task#1

Task#1

Task #1 Task #1 Task #1

[Capabilty #2

Task#2

Task#2

Task #2 Task #2 Task #2

relevancy. Theinitid purpose of this exercise

[Capabilty 3

Task#3

Task#3

Task #3 Task #3 Task #3

isto focus limited resources againgt key

Task#n

Task#n

Task #n Task #n Task #n

portions of the framework. For each relevant Copebi o

Task#1

Task#1

Task #1 Task #1 Task #:

branch in the tree, the planner should construct s

Task#2

Task#2

Task #2 Task #2 Task #:

Task #3 Task #3 Task #:

Task#3

Task#3

ICapability #:
atable that portrays the contribution of the

Cagab\lily #:
various insruments of military power to the

[Capability #n

Task#n

Task#n

Task #n Task #n Task #n

effect. This process alows the planner to

portray ajoint solution positing the capabilities of each military component against gppropriate
targets, supporting the achievement of the desired effect. Note thet the term "targets' here refers

to physicd, informationa, and psychologica points of view.

The total esources required to POL Storage:

achieve each effect may differ from T rame 3
the total forces rmui red to Attack Sorties to eliminate 1660
diminate each cdl of an effect Tanay " sores: 100
framework. The framework JEE::n §§§
structure adlows plannersto Swboal. 700
visualize dependencies between | Total Sortes: 2360

different levesin the framework’s
hierarchy. Asisdepicted to the

POL Distribution:
10 Attacks on Distribution Network
Viruses (% degraded) 10%

Logic Bombs (% Degraded) __20%
Total 10 Degradation 30%

right, certain elements of the
framework are critica to higher-
level dements. Eliminaion of a
single eement in the hierarchy may accomplish mgor portions of the desired effect. Once these
economies are redlized and planned for, actual resource expenditures (e.g. sorties) can be
computed. From the tota force, force flow can then be determined. If forces required exceed
forces available to the planner, then the planner needs to revisit the forces tasked againg effects
and the time required to achieve the effects which might resulting in an extended plan timeline.

So far this example describes an
effect a agiven ingant intime.
Factors such as redundancy and
reconstitution should be addressed to
ensure the viability of the tasks
chosen to cause an effect. The

POL Storage:
Fighter Attack Sorties
Total Sorties: 2360
Time Required to fly
(as a subset of
apportionment): ~6 Days

Tank Farm Repair time
(Using bladders / a+
ternate means): ~9 Days

Required Sortie Rate:
~250 sorties/day

example at right providesthe
planner amuch clearer assessment
of total resource expenditure for
accomplishing this effect. An
additiona esimate will ill be
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required to account for the delay between the start of actions againgt a particular framework, and
when the results of those actions might be measured. This latency may be unacceptable. This
could require the planner to look at other approaches within the framework that might produce
more desirable impacts.

Second Order Effects

Second order effects are consequences of atask or tasks on other effects beyond the origina
effect intended. For example, abridgeistargeted for destruction to hinder the enemy from
crossing an operationaly important river. A second order effect is the prevention of friendly
counter-attacking forces from crossing the same bridge at alater stage in the campaign. Another
secondary order effect is the reduction of resupply of enemy units due to bridge destruction.
Note that accomplishing one action in pursuit of an effect may have negative ramifications on
other effects.

In OMM, the planner can examine multiple effect frameworks to find potential second order
effect opportunities, or to avoid negative unintended effects. The dements within the
frameworks may be repested across severd frameworks adding further refinement to the
planner’ s expected resource requirements and timeline estimates® While the complexities of
examining every possible second order effect currently outweigh the time available to examine
them using this gpproach creates better informed key campaign decisons.

Campaign levd smulations are ussful in helping the planner gain insght into these second order
effects. Campaign models often contain detail relevant to the metrics for each effect and offer
outcomes which result from interacting tasks for each effect. In addition, these smulations can
show the metrics for each effect over time, thereby giving the planner indght asto the duration
and subsequent cogts of the campaign.

USING THE APPROACH WITH MODELING AND SIMULATION

Modds and smulations are important tools in supporting this approach. In particular, campaign
level models help the planner assess the achievement of effects for agiven plan. Campaign leve
tools are useful in that they either have or can be made to accommodate the various tree
structures and the interactions postulated in this process. For example, campaign models have
agorithms that produce the metrics of a given effect for agiven operationd Srategy after
amulating a series of complex interactions over a period of time.

Simulations aso help synchronize and sequence the effects into an orderly plan and tend to
depict time or events in an orderly manner. These characterigtics help planners orchestrate and
then visudize the tasks for each effect in an efficient and effective way. While the whole
process of establishing relaionships and producing effects measures is chalenging, the

2 The POL attacks used in the Gain Air Superiority example might also impact the ability of enemy ground forcesto
maneuver if both frameworks share the same target sets. This secondary effect could be assessed using frameworks
from both Gain Air Superiority and Halt Red Advance.



campaign smulation speeds up the process of producing and ng effects based on various
resource gpplications. Campaign Smulations can monitor and collect data for all modeled
effects Smultaneoudy. This helps the planner understand the tempora impacts of achieving an
effect, or a least understanding where diminishing returns for given metricsexist.  In addition,
the data helps the planner discover the magnitude and impact of second order effects.

Today's campaign smulation tools have been devel oped and modified to accommodate some of
the changes in concepts over the last 10 to 20 years. While il primarily focusing on
capabilities rather than will, these models can also be used to portray will effects by smply
adjusting the input data to account for these decison making impacts. For example, in certain
models, unit breakpoints (when they cease being effective) are used asinput. Units can adso be
forced to retreat or rout as deemed appropriate by the campaign andyst. Airpower's
effectiveness can be atered depending on the nature of IW, SOF or other attacks. Those areas
not covered by models, then as now, can be represented as specia events during the smulation
(for example: adtrategic air attack pause asin Kosovo and Vietham or a sapper attack on a
communications node), inserted by the anadyst.

OBSERVATIONS

Measuring resource expenditure in the accomplishment of a particular effect is key to this
process. Firg, resource caculations can help determine whether or not an objective is even
achievable within resource congraints. Second, the impact of desired effects on competing
resources must be assessed. In cases where the available combined resources exceed desired
effects, redlocation of resources and sequencing of tasksisrequired. Third, second order
impacts (both positive and negative) may impact other planned effects. Comparing frameworks
for the different effects will help avoid negative effects and combine postive ones.

Effects based operations, like many other aspects of warfare planning, are vulnerable to
descriptive versus prescriptive metrics. This OMM attempits to drive the process toward
prescriptive metrics, but possesses some caveats. First, EBO could serve as auniversal approach
for any conflict dlowing for only one way of performing it. This could result in a mechanicd

EBO checklist based solely on mathematical precepts. Second, a codified EBO process could
become so predictable it could become vulnerable to exploitation by the enemy. The proposed
OMM recognizes each potentid conflict is unique, and requires careful construction of the
relationships within a framework, as well as the rlationships between frameworks, to be ussful.



THE ROAD AHEAD

OMM was used during the pre-game andysis for two recent Title X wargames. Globa
Engagement V and Navy Globa 2001. In these pregame analyses, we were assigned effects to
be accomplished and a basic concept of operations to conduct. From these starting conditions,
we devised metrics from which decision makers could determine @) if the metrics we chose were
gppropriate and b) whether these metrics contributed to developing a method among the decision
makersto determine or "see" effects, asthey desre, are fulfilled. The responses from senior
officias was generdly favorable, but the redl test of this gpproach liesin it usability to a

planning saff.

Cross framework relationships, and their associated effects, are dill difficult to assess. Ona
planning staff, the divison of effort might result in different offices producing different
frameworks. Without a common methodology and lexicon, key relationships between
frameworks, aswell as their presumed economies of scae, may be missed. The current target
numbering system (Bomb Encyclopedia?) might provide a common reference between
frameworksif they are developed down to the target leve, but this approach has not been
investigated.

14



APPENDIX A
EFFECTS AND METRICS

Objective Define Effect Question Metrics
Deter Red aggression Red does not conduct hostile acts Is Red attacking Blue, Number of attacking Red
againg Blue or Blue cadition (i.e. White or Green? arcraft over AOI

White or Green)

Number of Red ground unitsin
AOI (on-line or reserves)
FLOT Movement
Red military fadility activity
- Number of “incidents’
(ground, air, nava, 10, SOF)

Position sufficient forcesin
theater

Red does not interfere with Blue
buildup in theeter

Is Red interfering with
Blue build-up?

- Percent time APODs are
closed
Percent time SPODs are closed
Number of computer
“incidents’ rdated to force flow
Number of politica
“incidents’ related to force flow




APPENDIX A
EFFECTS AND METRICS

Objective

Define Effect

Question

Metrics

Ganinformation “(DOD) The capability to collect, (1) Can Blue collect, Messages that are Available
superiority process, and disseminate an process, and disseminate Messages that are Timdly
uninterrupted flow of information an uninterrupted flow of Messages that are Accurate
while exploiting or denying an informetion?
adversary's ability to do the same.” (2) Can Blue exploit
DOD Dictionary Red's ahility to collect,
“Information superiority is process, and disseminate
attained through efforts directed at an uninterrupted flow of
integrating various measures to informetion?
gan, exploit, deny, degrade, (3) Can Blue deny Red's
disrupt, deceive, or destroy the ability to collect,
adversary’ sinformeation and its process, and disseminate
functions while protecting friendly an uninterrupted flow of
information.” information?
AFDD 2-5, p 27
Achieve Air Superiority “.. . that degree of dominancein Can BLUE conduct air Red sorties
the air battle of one force over operations without Red encounters or
another which permits the conduct interference from RED? engagements
of operations by the former and its Red aircraft (potential)
related land, sea, and air forcesat a Codlition arcraft (casualties)
given time and place without
prohibitive interference by the
opposing forces’ DOD Dictionary
Halt Red' s advance Enemy ground advance is stopped Is Red Stopped? FLOT movement rate (to

or redirected to amilitarily
unimportant direction

measure how far and who)
Strength of units a distance

Trangportation infrastructure
Satus

Codition losses




APPENDIX A
EFFECTS AND METRICS

Objective Define Effect Question Metrics
Drive Red back to the Enemy ground units are on their Are Red ground unitson FLOT location (to measure
origind Red and White Sde of theinternational boundary their side of the border? how far and who)
border between Red and White Strength of units a distance
Codition losses
Deter the use of WMD Not dlowing the use of WMD Are WMD weapons Number of Red WMD
weapons weapons by Red being used? weapons shot
- Number of Red WMD
Wegpons
- Number of Red WMD sites
Number of Red delivery
devices

- State of command and control
of Red WMD systems and
launching authorities

Codition losses due to WMD






