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Abstract
Common Intent (CI) describes a socio-psychological phenomenon that seems to be evident
amongst a team that achieves a common objective. In the context of Effects Based Planning,
a team of planners generates a plan that encapsulates the Commander’s intention to achieve
various strategic objectives and desired effects. The hypothesis is that high CI will lead to an
effective plan while low or no CI will lead to an ineffective plan. The Multi-National
Experiment 3 (MNE 3) provided an opportunity to measure CI in a Joint Interagency MultiNational (Public) environment, and to compare the independent measure of CI to other key
dimensions including EBP process, organization, technology, decision-making, sleep
deprivation, and workload. During this event CI was measured between medium and low, and
recommendations were made to improve CI for the next event. The key result is that CI is a
robust method for measuring team effectiveness in complex environments.

Résumé
L’intention commune (IC) décrit un phénomène socio-psychologique qui semble aller de soi
au sein d’une équipe poursuivant un objectif commun. Dans le cadre du processus de
planification fondée sur les effets (PFE), une équipe de planificateurs conçoit un plan
intégrant l’intention du commandant d’atteindre différents objectifs stratégiques et effets
souhaités. L’hypothèse formulée est qu’une IC bien établie contribuera à l’efficacité d’un
plan, tandis qu’une IC mitigée, voire absente, entraînera son inefficacité. L’Expérimentation
multinationale 3 (EMN 3) a fourni une occasion de mesurer l’IC dans un environnement
interarmées, interorganismes et multinational (public). De plus, elle a permis de comparer la
mesure indépendante de l’IC à d’autres dimensions importantes, dont le processus de PFE,
l’organisation, la technologie, la prise de décision, le manque de sommeil et la charge de
travail. Durant l’EMN 3, l’échelle de l’IC se situait entre modérée et mitigée; aussi des
recommandations ont-elles été faites en vue de raffermir l’IC pour le prochain événement. Il
ressort de cette expérience que l’IC est une méthode fiable pour mesurer l’efficacité d’une
équipe dans des environnements complexes.
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Executive summary
Common Intent (CI) is a uniquely Canadian concept that describes a socio-psychological
phenomenon that seems to be evident amongst a team that achieves a common objective.
Pigeau and McCaan (2000) from DRDC Toronto have been defining and exploring the CI
concept over the past few years. So far, they have probed CI in a CF Army context.
This paper reports the results of CI in the context of Effects Based Planning (EBP) conducted
by a multinational operational headquarters during the Multi-national Experiment 3 (MNE 3).
CI was measured indirectly using a self-assessment survey of action consistency with respect
to Commanders Intent, and with respect to the other staffs within the organization. That is, if
action consistency were rated high, then CI would be pervasive throughout the organization.
There was some (well founded) concern that CI could not be measured in such a large,
complex experiment due to many confounding variables. However, the action consistency
measurement did agree with other indicators of CI.
The specific results of the experiment were that CI was low to medium. Since the EBP
process was fairly immature and required significant understanding and changes by both the
players and the concept developers, this was an expected result. The key result for CI is that
CI seems to be a real phenomenon that can be measured. The measurement of action
consistency seems to be a robust measurement that provides and observable indicator of CI.
In order to develop confidence in these results, further testing is required. It is hoped to apply
the CI measurement to MNE 4.

Farrell, P.S.E. 2005. Measuring Common Intent during Effects Based Planning. DRDC
Toronto TM 2005-150 Defence R&D Canada – Toronto.
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Sommaire
Le concept d’intention commune (IC) est typiquement canadien et renvoie à un phénomène
socio-psychologique qui semble aller de soi au sein d’une équipe poursuivant un objectif
commun. Ces dernières années, Pigeau et McCaan (2000), de RDDC Toronto, se sont
appliqués à définir et à explorer le concept d’IC. Jusqu’à maintenant, leurs recherches sur l’IC
ont été réalisées dans le cadre des opérations des Forces canadiennes (FC).
Le présent document fait état des résultats d’une enquête sur l’IC menée par des quartiers
généraux interarmées multinationaux au cours de l’Expérimentation
multinationale 3 (EMN 3), dans le cadre du processus de planification fondée sur les
effets (PFE). L’IC a été mesurée indirectement par le biais d’une autoévaluation de la
cohérence des actions à l’égard des intentions du commandant et d’autres membres du
personnel de l’organisation. Autrement dit, un niveau de cohérence élevé des actions
indiquerait que l’IC est bien établie dans toute l’organisation. Certaines
inquiétudes (justifiées) ont été soulevées quant à la possibilité de mesurer l’IC dans le cadre
d’une expérience aussi vaste et complexe, dû à la présence de nombreuses variables
confusionnelles. Cependant, la mesure de la cohérence des actions s’accordait avec les autres
indicateurs de l’IC.
Plus précisément, l’expérience a permis d’établir que l’échelle de l’IC se situait entre modérée
et mitigée. Ce résultat n’est guère surprenant puisque le processus de PFE est plutôt récent et
qu’il a exigé, tant des protagonistes que des concepteurs, une compréhension et des
changements appréciables. D’après les principaux résultats obtenus, il semble que l’IC soit un
phénomène bien tangible et mesurable. En outre, il transparaît que la mesure de la cohérence
des actions semble être tout aussi fiable, en plus de constituer un indicateur observable de
l’IC. Cela dit, d’autres essais doivent être menés avant que l’on ne puisse s’appuyer
entièrement sur ces résultats. Il est à souhaiter qu’il sera possible d’appliquer la mesure de
l’IC lors de l’EMN 4.

Farrell, P.S.E. 2005. Measuring Common Intent during Effects Based Planning DRDC
Toronto TM 2005-150. Defence R&D Canada – Toronto.
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Introduction
Common Intent
Common Intent (CI) describes a socio-psychological phenomenon that seems to be evident
amongst a team that has a singular purpose. A sports team may have a common aim of
winning the game. A business company may have a common objective of increasing returns.
A military unit may have a common goal of capturing territory and maintaining civil order as
a desired effect. The aim, objective, goal, or desired effect should be more than a written
statement or a Commander’s order, but it should find its way into the hearts, minds, and souls
of each team member so that consistency of thought and behaviour prevails and the team
performs effectively.
Pigeau and McCann (2000) define Command and Control as follows: “The establishment of
common intent to achieve coordinated action”, where Common Intent is the combination of
the explicit awareness or perception of Commander’s Intent plus the implicit or internal
expectation of Commander’s Intent. Explicit Intent and Implicit Intent, together, may lead to
a shared understanding of Commander’s Intent. Common Intent also implies that team
members understand each other’s roles and responsibilities. Thus members can properly
interpret the intent with respect to their roles. An outside observer may see different
behaviours, but these actions would be coordinated and consistent with respect to the intent.
In the context of a military planning staff, Explicit Intent is Commander’s Intent. It is
publicly stated for all the Headquarters (HQ) staff members to perceive, think about, and act
upon. The HQ staff should be able to reiterate Commander’s Intent at any point during their
activities. The first part towards having Common Intent is being aware of Commander’s
Intent.
Secondly, Implicit Intent is an internal expectation of Commander’s Intent. For example, if
Explicit Intent is “to capture the hill”, then Implicit Intent might be “to capture the hill with
minimal battle damage” or “to capture the hill with Air Force assets only.” These implicit
expectations depend on the staff position (e.g., planner, operator, commander, etc.). The
members interpret Commander’s Intent from personal expectations based on style and
experience, military expectations based on training, doctrine, tradition, and ethos, and cultural
expectations based on societal values, cultural morals, and national pride as proposed by
Pigeau and McCann (2000).
One might argue that Common Intent is closely related to shared Situational Awareness (SA).
Endsley (1995) proposes three aspects of individual Situation Awareness – perception,
comprehension, and projection. Staff members need to perceive (Explicit Intent) and
comprehend (Implicit Intent) Commander’s Intent, as well as understand how Commander’s
Intent will impact future events in order to generate an effective campaign plan. Shared SA
implies that team members with similar awareness of the environment and Commander’s
Intent will produce effective team performance. On the other hand, CI emphasises that team
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members with similar expectations and values will shape their individual awareness in a way
that leads to coordinated action and goal achievement.

Effects Based Planning
Effects Based Planning (EBP) is a new concept being explored by US Joint Forces Command
and partner nations. Traditional planning starts with strategic objectives and ends with several
plans of action from which the Commander chooses one. Once executed, the chosen actions
yield both desired and unintended effects.
EBP aims to generate a single plan that considers desired effects and potential unintended
effects during the planning stage. Desired effects are generated from strategic objectives and
the Operational Net Assessment (ONA). The ONA is a database that contains political,
military, economic, social, information, and infrastructure (PMESII) descriptions of the
adverse system. A person, place, or thing in the database is called a node. The ONA contains
nodes and links, where the links describe the relationships between nodes. Potential effects
are also associated with the nodes and links. Needless to say, the ONA is complex.
In light of the strategic directives and Commander’s Intent, the HQ staff assesses the desired
effects and the actions required to modify the nodes and links in order to produce the desired
effects. The actions may produce unintended or side effects, and so the staff must reassess the
effects and actions until they converge to a reasonable solution. Resources are assigned to the
actions, and further iterations may occur if the resources are not available. Once the desired
effects, nodes, actions, and resources (ENAR) are identified, the staff prioritizes and
sequences the effects and actions, and then produces an Effects Tasking Order (ETO) for the
tactical components to execute.
Commander’s Intent and guidance are interwoven throughout Effects Based Planning. The
Commander formulates his or her intention from the strategic aim and objectives, and
provides guidance throughout each step of the process. There needs to be a high degree of CI
for EBP to produce an effective ETO, since the ETO is an expression of Commander’s Intent.
Stated negatively, if the HQ staff does not internalize Commander’s Intent then the ETO will
be sub-optimal and potentially diverge from the strategic aim. There is no doubt that
Commander’s Intent is central to EBP.

Multi-National Experiment 3
Multi-national Experiment 3 (MNE 3) examined how an ad hoc coalition would conduct an
Effects Based Planning. US Joint Forces Command led the experiment and invited partner
nations Australia, Canada, France, Germany, and United Kingdom to participate in the
experiment from their own country. They formed the Coalition Task Force Headquarters
(CTF HQ), which is based on the US Standing Joint Force Headquarters structure with
Boards, Centers, and Cells (BCC). NATO conducted the same experiment at the same time
over the same secure computer network, except that the NATO planning staff was co-located
in a single facility. They formed the NATO Response Force Headquarters (NRF HQ). The
MNE 3 analysts examined differences between distributed and co-located planning, keeping
in mind that there were at least 18 confounding variables as given in Table 1.
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TABLE 1. CONFOUNDING VARIABLES FOR MNE 3.
Potential Confound

CTFHQ (Distributed)

NRFHQ (Co-located)

Concept familiarity

US good - partners minimal

Minimal

EBP experience

US good - partners moderate

Minimal

SJFHQ/BCC experience

US good - partners minimal

Minimal

Experience in collaborative tools

US good - partners minimal

Minimal

Familiarity with co-workers

US good - partners minimal

Moderate to good

Familiarity with command group

US moderate - partners minimal

Moderate to good

Leadership style

Varies with individual

Varies with individual

Staffing level

More

Less

Staff skill sets

Varies with individual

Varies with individual

Non-native English speakers

More

Less

Training

US good - partners moderate

Moderate

Adherence to EBP Tactics, Techniques,
and Procedures.

Both process and organization
deviated significantly from originally
planned.

Some different process steps
and performed in different
sequence.

Different mission/objectives

Yes

Yes

Different area of operations

Yes

Yes

Different organizational agendas

Yes

Yes

Different work hours

Mixed

Same

Inter-agency, medical, ISR support

Played

Not Played

Use of Collaboration Tools

High

High plus face-to-face

DRDC Toronto TM 2005-150
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Experimental Design for Common Intent
EBP Experiment Purpose
The MNE 3 objectives were to (in order of priority):
1. Develop and assess the EBP process
2. Develop and assess the EBP organization
3. Identify technology requirements to support EBP.
Figure 1 is a simplified depiction of the EBP process. Note well that:
•

Commander’s Intent surrounds the entire process.

•

MNE 3 analysis focused on four priority steps: Effects Assessment, Action Assessment,
COA/Wargaming, and Effects Synchronization.

•

The process is not serial but has parallel process steps and feedback loops.

•

About 64 people in the CTF HQ, and about 48 people in the NRF HQ performed this
process over a two-week period, 5 days a week, 12 hours a day.

STRATEGIC AIM
Action
Assessment
Diplomatic
Information
Military
Economic

Effects
Matrix

Effects
Assessment

Commander’s
Guidance

Objectives
Mission
Analysis
Commander’s
Initial Guidance

Focused ONA

Wargaming
COA
Assessment

Focused ONA

Baseline ONA

High Priority for MNE3

Priority
Effects List

Effects
Synchronization
Commander’s
Decision

Medium Priority for MNE3
Products

Effects Tasking
Order

Figure 1. Operational Effects Based Planning Process explored in MNE 3.
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CI Hypothesis
EBP process should improve the ability to broaden the range of effects and actions considered
leading to an ETO. The effects and actions and subsequent unwanted effects can explode
exponentially during the planning process. Commander’s guidance and intent narrows the
ENAR branches to a manageable set. And so, if Common Intent is high then the staffs will
have Commander’s intent internalized while assessing, prioritizing, and synchronizing the
effects, which should lead not only to a manageable plan but also the plan that the
Commander intended.
Also, the organizational structure should facilitate the awareness and internalization of the
Commander’s intent. The EBP organization consisted of five staffs within the Headquarters:
Command Group (CG), Planners (PN), Operators (OP), Information Superiority (IS), and
Knowledge Management (KM). From these staffs, various members with the required skill
sets were to form Boards, Centers, and Cells (BCC) to perform the process steps. The BCC
structure morphed into ad hoc working groups that performed Decision-making, Planning,
Advisory, and Coordination functions. The CI analysis was performed using the staff
structure, which did not change during the event.
Technology should augment the human ability to conduct EBP through a suite of tools, and
promote CI amongst the HQ staff. Identifying the technological requirements was the lowest
priority. However, it became very clear that the process, organization, and technology are
tightly linked to each other. The lack of tools and insufficient functionality directly impacted
the performance of the process steps and the way the HQ personnel worked with each other.
The CI hypothesis is that a strong relationship exists between EBP Process, Organization, and
Technology (POT) and Common Intent. Furthermore, relationships exist between CI and
other variables that impact EBP such as decision-making (DM), sleep deprivation (SD), and
workload. The experimental design collected data on all the variables independently, and a
post-analysis was performed to determine whether there was a relationship between variables.
Unfortunately, the preliminary DM results were not available when writing this paper.

CI Analysis
The relationships between CI and all other variables may be expressed as CI = CI(P, O, T,
SD, workload), P = P(CI, O, T, SD, workload), and so on. In this form, the relationships are
implicit and complex. To simplify the analysis, the experimental design captured independent
measures of all the variables, and then the relationship was found between two variables at a
time as shown using the axes in Figure 2.
Figure 2 is mis-leading since the variable, x, is shown as the independent variable and CI is
the dependent variable. The axes can be reversed and the hypothesis will still hold. Only one
treatment was done for process, organization, and technology and therefore the model has
only one point for each pair. When more experiments are performed, then trajectories can be
plotted in this space that will indicate the model dynamics. Measuring CI during MNE 3 is an
important demonstration for Common Intent, since it had never been done in a Joint
Interagency Multi-National (Public) (JIM(P)) environment.

DRDC Toronto TM 2005-150
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CI Measures
Four independent measures of Common Intent were designed. First, it was proposed that
Common Intent would be related to the length of time, discussion content, and body language
during the Commander’s Guidance process steps. That is, if the discussion time went quickly,
there were few clarification questions, and body language showed that Commander’s Intent
was understood, then one might conclude that CI was high amongst staff members. Observers
at each site took notes during the Commander’s Guidance process steps. They were asked to
complete the spreadsheet given in Tables 2 and 3.
high
Ideal
EBP

Common Intent

CI depends on
variables other
than …
Poor
EBP

? …x

low
ineffective

x

effective

Figure 2. Effectiveness relationship between CI and other variables.
TABLE 2. OBSERVATION FORM (PART A)
Proposition: Common Intent (CI) is the combination of explicit awareness and implicit expectation of Commander’s
Intent. High levels of Common Intent is essential for CTF/NRF HQ staff to effectively perform Effects-Based Planning
via the dimensions of process, organization, technology, and decision-making.
Observer

Date of Meeting

When

Where

Who

(name)

SELECT

(ZULU time)

SELECT

SELECT

Farrell, CA

09-Feb

12:00

Auditorium 102

Space Planner - Canada

TABLE 3. OBSERVATION FORM (PART B)
Look for physical indications of
(dis)agreement with the
Commander's Intent. Choose
from the Pick List. If necessary,
add your own dimensions in
column J.

Record discussion content
observations that would
show (dis)agreement with
Commander's Intent.

Record discussion content
observations that are NOT
related to Commander's Intent,
but may provide insight into
Common Intent

Record any additional
observations that show
general (dis)agreement with
Commander's Intent.

Body Language

Relevant Discussion Content

Non-relevant Discussion
Content

Other Observations

SELECT

(enter observations)

(enter observations)

(enter observations)

Discussion was one way! No
stares at computer screen (can't
opportunity for questions and
tell)
discussion
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Second, the frequency and type of interventions (or course corrections) may indicate a global
CI value. In this case, the number of interventions would be inversely related to Common
Intent. An Experimental Controller’s log was kept that recorded all activities of the Control
cell. This contained official interventions made by the Control cell. However, Concept
Developers and Analysts also intervened, and each country was asked to provide a summary
of the number and type of interventions. These two methods provided global, but indirect,
measures of CI.
Third, players rated each other about their perceptions of action consistency with respect to
their own action. For example, Planners were asked, “To what extent do you believe the
Command Group actions are consistent with your own team’s actions?” Their response to
this question indicated that Common Intent existed amongst players, but not necessarily if it
was consistent with Commander’s Intent. Thus, a second question allowed players to rate
each other about action consistency with respect to Commander’s Intent: “To what extent do
you believe the Command Group actions are consistent with Commander’s Intent?” Note that
coordinated action is an indirect measure of CI.
It was decided early in the MNE 3 design meetings that the data collection and analysis would
concentrate on four areas of the process: Effects Assessment, Action Assessment, COA/
Wargaming, and Effects Synchronization. The action consistency probes were administered
after each of these steps. Each staff group had eight questions to answer (4 staffs × 2
questions) on a seven-point scale where 1 meant “totally inconsistent” and 7 meant “totally
consistent.”
A vector analysis technique was used to analyze the action consistency data instead of
statistical methods (Farrell, in review). The vector method is similar to dimensional and
principal component analysis methods. Figure 3 shows answers from three players that form
a vector, u, although this method can be extended to any number of dimensions. u is
compared to an ideal vector, v (i.e., all three players give an answer of 7 meaning “totally
consistent”). u and v have a magnitude and an angle that separates them that can always be
plotted on a two-dimensional plot. In this case, the x-axis represents the percent consistency
and the y-axis represents the difference of opinion or the spread in the answers.

Figure 3. Illustrating the vector method.

DRDC Toronto TM 2005-150
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Fourth, players answered a series of true/false questions on Commander’s Intent. The
questions were designed in consultation with the Commander himself. This is a more direct
measure of Explicit Intent and Implicit Intent to some degree, but this measure does not
address action consistency. The true/false questions were administered directly after the
consistency probes. Players also indicated their level of confidence in their answer on a
seven-point scale where 1 meant “50% confidence or guessing” and 7 meant “totally
confident.”
The four independent measures of CI provide redundancy for two reasons. First, as stated
earlier, measuring CI in a JIM(P) environment is a high risk activity, and having four CI
probes will increase the chance of interpreting the results. Second, comparing the different
methods would provide insight on how to more efficiently design a CI measure for the next
experiment.

8
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Results and Discussion
After the first day of the two-week experiment, it was clearly evident that individual nations
had different expectations of Effects Based Planning being a “Command-led” process.
Germany expected the Commander to provide some high level guidance, the UK expected the
Commander to be intimately involved in the planning tasks, while the US was somewhere in
between. The Commander’s Initial Guidance and Intent re-iterated the strategic objectives,
but did not explicitly indicate the desired effects, and it was left for the staff to derive the
desired effects during the Mission Analysis step.
Thus, Mission Analysis became a critical process step, and although the steps were performed
successfully, it did not produce a clear way ahead for the rest of the EBP process. During
these first two days, the Headquarters staff moved away from the BCC construct and towards
ad hoc groups (which was expected by the Concept Developers and Experiment Designers).
Common Intent was threatened by not only different expectations and a significant reorganization, but also insufficient EBP training and rehearsal.
On the fourth day significant changes were made to the Effects Assessment and Action
Assessment procedures that caused the two steps to be worked in parallel primarily by
Planners and Operators. The Command Group was busy in trying to determine how to get the
EBP process back on track. The Information Superiority group tried to contribute, but there
were few requests for information. IS spent most of their time developing Tactics,
Techniques, and Procedures (TTPs) for their expected activities. Knowledge Management,
conceptually, was a late entry to the experiment and most of the time was spent in
determining their role was in EBP. In general, Planners consulted the Operators and required
minimal input from CG, IS, or KM.
On the eighth day, CTF HQ struggled with how to proceed with the COA/Wargaming and
Effects Synchronization steps. For example, despite efforts to explain what Effects
Synchronization entailed, Planners were asked to submit an excel spreadsheet that listed
effects, their precedent effects, and associate actions to the Effects Synchronization experts in
Canada. The experts worked offline, produced an electronic schedule of effects and presented
it to the CTF HQ the following day. Finally, the clearest indication that EBP was crippled
was the inability of the staff to produce an Effects Tasking Order. This happened for both
CTF HQ and NRF HQ. Clearly, the ETO needs more conceptual development.

Observation and Intervention
The Commander’s Guidance discussion lasted approximately half an hour each time.
However, the briefs were one-way and therefore no discussion was observed. Players sat at
their computer terminals, stared at the screen, and listened to the Commander and other CG
members give PowerPoint briefs on Commander’s Guidance and Intent. There were no
indications of whether players understood Commander’s Intent (as there potentially could be
with face-to-face interaction). Thus, for a distributed staff using computer tools to
communicate, direct observations is an ineffective way of measuring Common Intent.
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Many interventions happened over the two-week period, but only a few of them were
documented. The Concept Developers and Analysts intervened informally because the players
required more guidance, but most interventions came from the players themselves who
morphed and developed TTPs in order to generate products and complete the process. This
situation produced a significant confound between the development and assessment of EBP.
That is, analysts will be assessing a moving target since EBP was being developed throughout
the experiment. It will be difficult to determine whether Common Intent was low because
there were so many interventions, or that there were so many interventions because Common
Intent was low. Nevertheless, the high number of interventions indicates that Common Intent
tended towards being low.

Action Consistency
The action consistency probes yielded a wealth of information that could be analyzed with
respect to the process step (date), position, staff, CTF HQ, and NRF HQ. It is possible that
players confused the word “action” in the probe questions with “action” in the ENAR
concept. A better word might have been “activities.”

Planners’ Perception of Command Group's Action
Difference of Opinion

0.6
0.5

12 Feb
19 Feb

10 Feb
17 Feb

0.4

13 Feb
10 Feb
12 Feb
13-Feb
17-Feb
19-Feb

0.3
0.2
0.1
0
50% Consistent
0

0.2
60%

0.4
70%

0.6
80%

0.8
90%

Totally Consistent
1

Figure 4. A vector representation of the Action Consistency Results

Figure 4 is a sample of the results that was generated using the vector method. The five
vectors represent the Planner’s perceptions of the Command Group’s action consistency on
the five occasions that the probe was administered. Action consistency between PN and CG
from the planners’ perspective dropped throughout the first week, increased in the middle of
the second week, and dropped again by the end of the experiment. Each day has three other
points representing the end point of vectors for action consistency between PN and OP, PN
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and IS, and PN and KM. There are a total of twenty vectors represented on this plot.
Although the vector representation provides a global view of the data, it becomes difficult to
look for specific patterns using this representation.
A pentagon was used as an alternative representation of the data where the nodes represent the
five staffs and the links represent either the percent consistency (Figure 5a) or the difference
between percent consistencies between pairs of staffs (Figure 5b). For example from Figure
5a PN believes the CG is 71 % consistent, but CG believes that PN is 83% consistent. Figure
5b shows the difference between beliefs is 12 percentage points. Thus, percent consistency is
related to CI level or the amount of CI, and the difference measure is related to whether CI
exists.
Pentagons were generated for CTF HQ on 10, 12, 13, 17, and 19 Feb for:
• action consistency with respect to one’s own action
• action consistency with respect to Commander’s Intent
• difference in action consistency with respect to one’s own action
• difference in action consistency with respect Commander’s Intent
CTF 10 Feb

CG

CG
(50%

71
83

60

64
59

65

OP

4

PN

OP

6

66 54

63 46
54
46

KM

24
15

75

PN
71

12

56
79

12

16
11

75 64

8
64
58

IS

KM

6

IS

a) The numbers are the % consistency calculations from b) The numbers are the arithmetic difference between
vector method and indicate the amount or level of CI.
the % consistency pair and indicate the existence of CI.
Figure 5. Summarizing Action Consistency Results with a Pentagon visualization

Figure 5 shows a) action consistency and b) difference in action consistency with respect to
one’s own action for Feb 10. Similarly, four pentagons were generated for the NRF HQ for
each day: 10, 11, and 17 Feb.
The numbers are format-coded to represent certain thresholds. For Figure 5a, if the number is
greater than 80% then it is bold and underlined – that is, CI level is “high”. If the number is
greater than 70% then it is bold and CI level is “medium”. If the number is less than 70%
then it is regular text and the CI level is “low”. If it is less than 50% then it is italics which
indicates that actions are inconsistent.
For Figure 5b, if the number is less than 5% then it is bold and underlined – that is, there is a
“high” degree of confidence that CI exists. If the number is less than 10% then it is bold and
there is a “medium” degree of confidence that CI exists. If the number is greater than 10%
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there is a “low” degree of confidence that CI exists. The ranges are arbitrary and need to be
validated.
Given this coding scheme, patterns begin to emerge. For example the Command Group
believed for that the staff’s actions were highly consistent with their own and Commander’s
Intent since they often score in the bold range throughout the experiment. At the other end of
the spectrum, Operators often scored their colleagues at 50% and lower. Clearly these two
groups saw things differently, and therefore Common Intent would be low or non-existent in
some cases.
The data can be further reduced again using the vector method and expressed for the entire
Headquarters on a given day as shown in Tables 4 to 7. For the CTF HQ, the CI level is low
to medium with medium to low confidence that CI exists. For the NRF HQ, the CI level is
low with medium to low that CI exists with respect to one own action consistency, and
medium with respect to the Commander’s Intent. Overall, this independent measure shows
that Common Intent tended to be low, which agrees with the intervention result.
TABLE 4. CTF HQ PERCENT ACTION CONSISTENCY (CI LEVEL)
Date (Process Step)

wrt own

wrt Commander’s Intent

10 Feb (Commander’s Initial Guidance)

64

70

12 Feb (Effects Assessment)

62

68

13 Feb (Action Assessment)

62

69

17 Feb (Priority Effects List)

62

66

19 Feb (Effects Synchronization)

63

67

TABLE 5. CTF HQ DIFFERENCE IN PERCENT ACTION CONSISTENCY (CI EXISTENCE)
Date (Process Step)

wrt own

wrt Commander’s Intent

10 Feb (Commander’s Initial Guidance)

11

10

12 Feb (Effects Assessment)

9

11

13 Feb (Action Assessment)

13

12

17 Feb (Priority Effects List)

14

14

19 Feb (Effects Synchronization)

10

10

TABLE 6. NRF HQ PERCENT ACTION CONSISTENCY (CI LEVEL)
Date (Process Step)

wrt own

wrt Commander’s Intent

10 Feb (Mission Analysis)

58

65

11 Feb (Effects Assessment)

64

66

17 Feb (Wargaming)

64

66

TABLE 7. NRF HQ DIFFERENCE IN PERCENT ACTION CONSISTENCY (CI EXISTENCE)
Date (Process Step)

wrt own

wrt Commander’s Intent

10 Feb (Mission Analysis)

8

9

11 Feb (Effects Assessment)

12

7

17 Feb (Wargaming)

15

8

12
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Situation Awareness of Commander’s Intent
Only CTF HQ participants answered the 24 true/false questions on Commander’s Intent. If
players were guessing, then one would expect that 50% of the responses would be correct. It
was assumed that the questions were of equal difficulty, and the confidence rating could
control for difficulty assuming that it is a good predictor of question difficulty. The questions
seemed to be fairly straight forward, addressing Explicit Intent only. Interpretation of the
questions by the Multi-Nationals may have been difficult for both native and non-native
English speakers. The general consensus was that they did not sufficiently probe Implicit
Intent.
The preliminary performance and confidence results in Figure 6 show no significant
difference across the dates administered (standard deviation bars are displayed), which
correspond to the action consistency results. On average the performance was 70% correct,
and the confidence rating was 5 on a 7-point scale.
It is clear that the staff did better than guessing and internalized Commander’s Intent to some
degree, but because of the other factors mentioned above, it will be difficult to determine a
value for Common Intent using this method. Ideally, 100% correct would mean high
Common Intent and 50% correct would mean low Common Intent, then 70% would be
between low and medium Common Intent, all things being equal. Thus, the three independent
measures of Common Intent seem to support each other’s results.

120

7
Confidence

% correct

100
80
60
40
20

6
5
4
3

0
10 Feb 12 Feb 17 Feb 19 Feb

10 Feb 12 Feb 17 Feb 19 Feb

Figure 6. Preliminary Performance and Confidence Results for CTF HQ.

CI compared to Other Variables
Preliminary results for other variables, such as Process, Organization, Technology, Sleep
Deprivation, and Workload, were available from the MNE 3 Analyst Workshop held at
JFCOM, Suffolk, VA, 15 – 19 March, 2004. Analysts from all the participating nations plus
NATO presented their first cut of the analysis they were individually responsible for, and
these results were discussed and critiqued. It is anticipated that the JFCOM final report will
contain the findings presented at this meeting.
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Percentage of total tasks for a step
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Figure 7. Assessment of Task Completion

Figure 7 summarizes how well tasks were completed during the EBP process from the
observers’ perspective. 80% of the steps were done well during the Mission Analysis (MA)
step, while 80% were poorly done during the Effects Synchronization (ES) step. These two
process steps are compared to the global Common Intent result as shown in Figure 8. The
plot shows that CI depends on variables other than the MA and further improvements to MA
might not impact CI. Conversely, improvements to ES may produce a more effective ES step
only (horizontal arrow), or improve Common Intent at the same time as the ES step (diagonal
thick arrow), which is the more likely case. So the recommendation is to refine the ES step.
high

CI depends on
variables other
than …

low
ineffective

Poor
EBP

Ideal
EBP

… MA process step

MA process step

effective

Common Intent

Common Intent

high

CI depends on
variables other
than …

low
ineffective

Ideal
EBP

… ES process step
Poor
EBP

Effects Synchronization

effective

Figure 8. Comparing Common Intent and Process Steps. The grey circle is the actual result and the
white circle represents the desired state.
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ineffective

CI depends on
variables other
than …

Ideal
EBP

… Organization
Poor
EBP

Organization

effective

Common Intent

Common Intent

high

CI depends on
variables other
than …

Poor
EBP

low
ineffective

Ideal
EBP

… technologies

technology

effective

Figure 9. Comparing Common Intent with Organization and Technology.

Preliminary data shows that the organization morphed significantly from what was designed
for the experiment, and so one can conclude that the organizational structure was ineffective.
CI versus Organization is plotted in Figure 9. It is predicted that optimizing the
organizational structure will lead to improved Common Intent, and this is the
recommendation.
Most players reported that the available technology was moderately useful (4 on a 7-point
scale). Also in Figure 9, CI is plotted against this technology result. The assumption is that
any improvements to the technology will produce only small gains in Common Intent.
However, it is nevertheless important to ensure that the technology does not act as an
impediment to Common Intent, and so further technology optimization is recommended.
Sleep Deprivation and Workload results show that the Headquarters was very much awake (6
on a 7-point scale) and had a moderate workload (3 on a 5-point). The Sleep Deprivation
variable is close to the best value, and so it is postulated that an increase in sleepiness would
lower CI. Workload is also a different type of variable affecting CI. Increasing workload
would place players in an overload condition, decreasing workload would require vigilance.
It can be argued that the workload in this event was at the appropriate level. Therefore,
manipulating workload would be detrimental to CI.

Figure 10. Combined Sleep Deprivation and Workload Results
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Figure 11. CI compared to Sleep Deprivation and Workload.
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Conclusions
Common Intent was measured during an Effects Based Planning experiment. Four
independent measures of CI were designed and implemented. Three out of the four methods
produced the same result that CI was between medium and low for this event. This result was
compared to preliminary results for Process, Organization, Technology (POT), Sleep
Deprivation, and Workload. The comparison helped formulate several hypotheses and
recommendations for a way ahead.
The recommendations for POT based on the Common Intent results is that EBP Concept of
Operations refinement is required, the organizational structure needs to be optimized, and
improvements in technology can benefit CI albeit to a lesser degree. For example, a tool to
promote Common Intent may take the form of a ticker tape reminder that displays
Commander’s Intent (and any changes to Commander’s Intent) during the development of
ENAR chains.
In order to determine the relationship between CI and POT more than one data point is
required, but MNE 3 yielded only one point. However, MNE 4 hopes to provide another data
point. Thus, this work forms the basis for building a CI model for operational JIM(P)
Headquarters. This model will help guide the development of EBP POT for future events.
The key result of this study is that Common Intent can be measured in such a complex
environment. Furthermore, action consistency seems to be a reliable indicator of Common
Intent, and SA probes provide insights into Explicit Intent. For future studies, a more direct
method for probing Implicit Intent is required. This may take the form of a demographic
survey that captures expectations and values of the players. Also, the ETO itself might also
be used to evaluate the independent measures of CI, since it is an observable instantiation of
Commander’s Intent.
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List of symbols/abbreviations/acronyms/initialisms

BCC

Boards, Centres, and Cells

BCE

Balance Command Envelope

CA

Canada

CAR

Competency, Authority, and Responsibility

CF

Canadian Forces

CFEC

Canadian Forces Experimentation Centre

CG

Command Group

CI

Common Intent

CIE

Collaborative Information Environment

COA

Course of Action

CTF HQ

Coalition Task Force Headquarters

DRDC

Defence R&D Canada

DM

Decision-making

EBP

Effects Based Planning

ENAR

effects, nodes, actions, and resources

ETO

Effects Tasking Order

ES

Effects Synchronization

HQ

Headquarters

IS

Information Superiority

JIM(P)

Joint Inter-agency Multinational (Public)

KM

Knowledge Management

MA

Mission Analysis

MNE

Multinational Experiment

MOE

Measure of Effectiveness

MOP

Measure of Performance

NATO

North Atlantic Treaty Organization

NRF

NATO Response Force

NRF HQ

NATO Response Force Headquarters
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ONA

Operational Net Assessment

OP

Operations staff

PMESII

Political Military Economic Social Information Infrastructure

PN

Plans staff

POT

Process, Organization, and Technology

SA

Situational Awareness

SD

Sleep deprivation

UK

United Kingdom

US

United States of America
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Glossary
Technical term

Explanation of term

Effectiveness

The degree to which a system reaches its aim, objectives, and/or
goals.

Measure of Performance

Measurement of the system’s full capabilities under controlled
conditions

Efficiency

A measure of energy loss

Vector Method

Application of Bi-Polar scales and Vector Algebra to calculate
effectiveness.

Bi-Polar Scales

Describe key dimensions of the question(s) under investigation.
The scales have minimum and maximum values that represent
the exact opposite construct (i.e., cold and not cold).

Nominal Scale

Categorical scale where “Relative distance” between the two
points on this scale does not make sense (e.g., on and off).

Ordinal Scale

“Relative distance” may make sense, but it is subjective (e.g.,
not useful – useful).

Interval Scale

A number scale where only addition and subtraction operations
make sense (e.g., temperature scale in degrees Celcius).

Ratio Scale

A number scale where there exists a natural zero and
multiplication and division operations make sense (e.g.,
temperature scale in degrees Kelvin).

Euclidean Vector Product

Commonly known as the Dot Product, it calculates the
magnitude of the projection of one vector onto another.
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