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Background

s Military missions are now characterized by uncertainty and include a
wider spectrum of challenges than in the past

s These Complex Endeavors present a level of difficulty that is
qualitatively different from traditional missions

s Previous C2 research and experience indicate that
m the logical response to high degrees of uncertainty and complexity is to
improve agility
n effectiveness of a Complex Endeavor depends upon the appropriateness of
the C2 Approach employed by the Collective



SAS-085 C2 Agility and Requisite Maturity

= SAS-085 on C2 Agility and Requisite Maturity aims to explore the
concept of C2 Agility and provide answers to the following questions:
s What do we mean by Agility / C2 Agility?
» How can one measure Agility / C2 Agility?
s To what extent is C2 Agility a requirement for Complex Endeavors / Enterprises?
w What are the enablers / inhibitors of C2 Agility?
w Are more networked enabled approaches to C2 more agile?
s How can one move C2 Agility from a theory to become an institutionalized practice?

Agility is the capability to successfully effect, cope
with and/or exploit changes in circumstances




C2 Approach Space and Endeavour Space
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Intended vs. Actual location in the C2 Approach Space

n SAS-085 observed that one needs to make a
distinction between the designed C2 operating
point (the intended C2 Approach) and the actual o,
operating point in the C2 Approach Space s} D

s Degraded and Denied environment may impact ]
negatively such location (e.g. the actual flows of
information can be adversely affected by a i
circumstance like a network outage) s o4

Gr 0/@

ts, %0, o,
f,go K

m By comparing the actual to the intended positions 9
we can determine if a collective is able to °
maintain its intended position within the C2
Approach Space



SAS-085 Campaign of Experimentation

m SAS-085 undertook a meta-analysis based on a common high-level
experimentation design utilizing multiple experimental platforms

s The campaign showed that more network-enabled C2 Approaches are
more agile
m Possible origins of agility were investigated with three hypotheses

n Entities operating in more network-enabled C2 Approaches can maintain a better
» H1.1 relative location (relative to the non-degraded condition) in the C2 Approach
Space
» H1.2 global location in the C2 Approach Space
m H2: The position in the C2 Approach Space is positively correlated with agility

Experimental Platform
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Endeavour Space and Degraded Conditions
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Endeavour Space and Degraded Conditions
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3D Mapping of the Endeavour Space into the C2 Approach Space-
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3D Mapping of the Endeavour Space into the C2 Approach Space <
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H1.1: Maintaining its Relative Position in the C2 Approach Space-
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H1.1: Maintaining its Relative Position in the C2 Approach Space-
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H1.2: Absolute Position in the C2 Approach Space
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» Post hoc comparisons performed with Tukey’s test reveal that 25 out of 30 pairs of
comparisons are significant (83%). Non significant comparisons include

m three pairs for distribution of information (Conflicted vs. Coordinated, Conflicted vs. De-
Conflicted, and De-Conflicted vs. Coordinated)

m two pairs for patterns of interaction (De-Conflicted vs. Coordinated and Collaborative vs. Edge)

s The C2 Approaches are located in distinct regions of the C2 Approach Space in spite of
adverse events or degraded conditions
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H1.2: Absolute Position in the C2 Approach Space
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w Locations of the C2 Approaches in N2C2M2 theoretical model were never intended as
a strict definition as to the location of each C2 Approach

s Surprisingly, experimental data comply largely with the N2C2M2 theoretical model
s Notable differences are for Conflicted and Edge
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Agility Score represents
proportion of the endeavor
space (baseline + degraded
condition) in which a
collective is successful

Agility Score
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H2: Correlation Between C2 Approach Space and Agility\

SASV085

EQUISITE MA

» A multiple linear regression

Dimension .
analysis was conducted (Predictor) B t(14) P
based on three predictors Allocation of decision rights 0.460 2.75 0.01
; : Patterns of interaction -0.269 1.26 0.22
each dimension of the C2
( Distribution of information 0.274 1.26 0.22

ApproaCh Space) to see how *note: p < 0.25 which is considered as valid in multiple regression analysis
it predicts Agility Score

Agility Score = 0.030
+ 0.460 x Allocation of decision rights
—0.269 x Patterns of interaction
+ 0.274 x Distribution of information

s The result of the linear regression indicates that the dimensions of the C2 Approach Space
explain 51% of the variance of Agility Score (Adjusted R? = .51, F(3,18) = 8.37, p =.001)

» An polynomial (quadratic) regression indicates that the dimensions of the C2 Approach Space
explain 71% of the variance of Agility Score (Adjusted R?=.71, F(6,16) = 20.82, p = .001)
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Summary

a SAS-085 Campaign of Experimentation provided a powerful means for
exploring and validating concepts of agility and C2

H1.1: Entities operating in more network-enabled C2 Approaches
can maintain a better relative location (relative to the non- X
degraded condition) in the C2 Approach Space

H1.2: Entities operating in more network-enabled C2 Approaches J
can maintain a better global location in the C2 Approach Space

H2: The position in the C2 Approach Space is positively correlated
with agility. ‘/

a Three other papers (#015, #034, #048) on this experiment are presented in this
conference
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» The entire volume of the C2 Approach Fictional example
14 A,
Space is not occupied and locations tend - S Vi
10 \ f

to be distributed along the diagonal

s Do we really need three dimensions? >

* Edge C2

" Collaborative C2

" Coordinated C2

s A Principal Component Analysis (PCA) was
conducted on the location in the C2
Approach Space in order to identify the
optimal transformation of axes

" De-Conflicted C2

o N B O 00

" Conflicted C2

o 2 4 éxé 0 1 1
Z accounts for 99.7%
of the variability

s The first dimension accounts for 82.0% of the variance, the second for 10.6% and
the last one only for 7.4% when the analysis is conducted on the average location

» This means that the C2 Approach Space is at 93% a C2 Approach Plane

22



Scenario - ELICIT

Conflicted

De-Conflicted

Team

Leader -

Team
Member

Member

Team Team
Leader Leader
Team Team
Member Member
Team | Team Team Team

Member T Member

Member | Member

Team
Leader

Team
Member

/N

Team __ Team
Member | Member

Team Team Team Team
Leader Leader Leader Leader
1 T I I
Team Team | Team Team
Member Member Member Member
A /N /N /N
S N
Team Tear Team Team Team Team Team _: Team

Member | Member

Member T Member |  Member | Member

Team : Team

Member | Member :

Team Team Team Team _Team . e ~Team
T T T T Website Website Website Website
Coordinator 7

Team Team Team Team Team Team Team = Team

Leader Leader Leader Leader Leader Leader Leader Leader

Team Team Team Team Team

Member Member Member Member Member Member
Team | Team Team | Team Team ; Team Team ; Team X-Team | X-Team X-Team  X-Team X-Team : X-Team _: X-Team : X-Team
Member : Member Member | Member ~ Member i Member i Member : Member Member | Member Member & Member Member | Member | Member § Member

Team Team Team Team : ?

L ! Team Team Team
Website Website Website Website Wbt Webshe ket

Website

C2 AGILITY AND REQUISITE MATURITY

23



Scenario - PANOPEA
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Scenario - IMAGE
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