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ABSTRACT

With the DoD acquisition of programs and projects
becoming increasingly expensive, it is imperative that the
method or measure for determining wvalue for a particular
project, ©real or conceptual, Dbe identified and wused
enterprise-wide. The form of analysis known as the Knowledge
Value Added (KVA) methodology, KVA will evaluate the Office
Force Transformation Wolf-PAC / Stiletto concepts. This
thesis will explore two distinctly different areas which
demonstrate the KVA method’s use and benefit:

1. The use of the KVA method to find improvements in
a Command and Control (C2) process, and

2. To demonstrate the increase +value that the
Stiletto ship brings to littoral operations (i.e.,
Mine hunting) .

The resulting values will Dbe compared in varying
notional scenarios to assess potential improvements for
knowledge processes. This method of analysis will
demonstrate how reengineered processes, resulting from the
KVA method, enable organizations to maximize knowledge

creation and production capacity.
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1. INTRODUCTION

A. PURPOSE/PROBLEM STATEMENT

With the introduction of the strategic document
“Forward from Sea,” i1t has been the United States Navy’s
plan to create a sea-based combat force that can be
seamlessly integrated 1into joint and combined military
operations. To accomplish this goal the Department of the
Navy (DoN) spends millions of dollars each year on
operational research, developmental programs, operational
platforms and systems. However, It 1s tremendously
difficult to assess these developmental programs and
operational systems, which are designed to maximize the
flexible and unique combat capabilities 1In the joint
warfighting force of today. This assessment process 1s
however 1mportant and should emphasize the full value as
well as cost of warfare capabilities.

There are several quantitative and qualitative
indicators that are used to evaluate operational
activities. Private sector businesses emphasize marketplace
results over output indicators. This runs contrary to the
approach espoused by the Department of Defense (DoD). Much
of the difference 1iIn approach can be explained by a
difference in orientation; the profit-oriented private
sector uses net profit as the metric of choice. Therefore,
many of the indicators used by the private sector
corporations can not be used effectively by the DoD because

DoD entities do not measure profit.

About one third of the DoN funding 1iIs spent on

programs to develop and acquire new capabilities or



modernize existing capabilities.l! But without a scalable
benefit such as profit, it 1is hard to determine what
methodology should be used to measure the benefit or
performance of Navy seabased operational innovations.
Unlike the private business sector, the DoD has been unable
to find a suitable methodology to reflect the true return
on investment (ROI) of its operational programs, platforms
or systems because they have no proper surrogate for
revenue. The DoD should continue to explore new ways to
quantify the benefits of operational iInnovations in new or
existing DoD programs, systems, and platforms in order to
impose the discipline of the market. For example, Adam
Smith’s “Invisible Hand” description conveys the
motivations behind the free market.

The system i1n which the invisible hand i1s most

often assumed to work is the free market. Adam

Smith assumed that consumers choose fTor the

lowest price, and that entrepreneurs choose for

the highest rate of profit. He asserted that by

thus making their excess or insufficient demand

known through market prices, consumers "directed”

entrepreneurs” investment money to the most
profitable industry.?

B. COMMAND AND CONTROL

In general terms within the DoD, “Command and Control
(C2) is considered the exercise of authority and direction
by a properly designated commander over assigned and

attached forces in the accomplishment of the mission.”3 C2

1 Department of the Navy Policy Paper. “.From the Sea” Update, The
OpNav Assessment Process, May 1993, p. 3
<http://www.chino.navy.mil/navpalib/policy/fromsea/ftpsuoap.txt>
(accessed July 14, 2006).

2 Plus Magazine, issue 14, Adam Smith and the Invisible hand, Helen
Joyce, March 14, 2006. <http://plus.maths.org/issueld/features/smith/>
(accessed August 5, 2006).

3 Defense Technical Information Center. DoD Dictionary of Military
and Associated Terms. Joint Publication 1-02.

2



functions are performed through an arrangement of
personnel, equipment, communications, facilities, and
procedures employed by a commander in planning, directing,
coordinating, and controlling forces and operations iIn the
accomplishment of the mission. Understanding C2 can not be
considered an option, but should be regarded as a
requirement in the Tface of 215t century challenges. As
technology increases in this information age, our
approaches to C2 within the military should provide
significantly 1increased capabilities and adapt to the
challenges in this information age. In recent years the
Navy has addressed the need to recognize and focus upon the
new opportunities to improve C2. The DoN"s commitment 1is
outlined in the "Naval Transformation Roadmap 2003, Assured
Access & Power Projection.From the Sea.” The document
explains that 11n this iInformation age “advances iIn
technology provide the opportunity to move the
functionality provided by platforms to the info structure,
the sensors, or the actor, thus permitting us to decouple

functions from traditional platforms when necessary.”4

Currently, the DoD’s Office of Force Transformation
(OFT) has initiated the operational program known as Wolf
PAC. The program®s primary goal iIs to examine the Command
and Control (C2) operations as they pertain to
geographically dispersed, networked, autonomous and semi-
autonomous assets. This program was initiated because of
the DoD"s increased focus on meeting both the challenges of
Information Age Warfare, as well as those caused by the

large size and dispersed assets of DoD defense forces

4 D. Alberts, J. Garska, and F. Stein, “Network Centric Warfare:
Developing and Leveraging Information Superiority.” National Defense
University Press, 1999.

3



during operations. “Today, Forces are increasingly
burdened by the lack of a coherent strategy to “control”
large numbers of dispersed assets. Distributing those
assets geographically, loosely federated by networks, only
serves to increase complexity.”® To address this and other
C2 issues, a major objective of the Wolf PAC operation will
be to conduct operational experiments that examine C2
challenges of distributed networked forces 1iIn joint Sea
Based and Special Operations missions. Ultimately,
creating a shared awareness of elements distributed and
employed across the battlespace will give decision makers
and warfighters a tremendous advantage 1In operational
tempo.

The OFT has stated that its intent iIs to 1iIncrease
experimental transaction rates generating higher learning
rates that enable the DoD to quickly produce investment
options that adapt to an uncertain future. These
investment options can only be correctly decided upon if
the proper ROl can be determined from the Wolf PAC’s
conceptual and operational approaches for iImproving the C2
development process.

C. WOLF PAC STILETTO SHIP PLATFORM

One of several Wolf PAC operational assets is the
Stiletto ship, a high-speed, carbon reinforced fiber craft
vessel. It 1s one of the major assets and the main
undertaking of the Wolf PAC program. The OFT believes that
in order to win future littoral combat operations i1t will
require a diverse variety of assets, networked and

distributed as a joint force. It also believes the

5 Department of Defense, Office of Force Transformation, Wolf PAC
Transforming Defense, Distributed Adaptive Operations, p. 1.

4



Stiletto platform will meet the needs of this requirement.
The OFT defines the Stiletto"s value and purpose to be:

Stiletto represents one of the many assets to be

used Tfor distributed operations, purposely

designed to iInvestigate the underlying rules for

success and survival in complex environments such

as the littoral. Stiletto is designed to explore

the scalability of non-mechanical dynamic l1ift,

composite construction technology, high-speed

performance and its application to military

operations. Stiletto and craft like her are not

meant to replace or compete with capital ships of

the [line; 1Instead they are intended to have

capital potential in every hull.®

Additionally, some of the Stiletto’s capabilities
include littoral operations such as mine counter measures,
direct support of Special Operation Forces, Jlaunch and
retrieve an 11m-Rigid Inflatable Boat, as well as launch
and operate unmanned vehicles to include Unmanned Aerial
Vehicles (UAV) from the upper deck. All  of the
capabilities can be considered combat multipliers.
However, since the Stiletto does not compete with other
capital ships but does demonstrate i1ts capital potential iIn
every hull, there should be an accurate measure of what the
additional value or potential of this platform provides to
the Navy.
D. RESEARCH OBJECTIVES

The objective of this research is to analyze the
potential benefits for investing iIn the Wolf PAC
operational C2 concept and the operational asset the
Stiletto ship could provide to the U.S. Navy in littoral
operations using a Knowledge Value-Added methodology.

Currently, within the DoD there 1is not a defensibly

6 Department of Defense, Office of Force Transformation, Wolf PAC
Transforming Defense, Distributed Adaptive Operations, p. 5.

5



objective methodology to determine ROI. The models will
assist iIn assessing the efficiency of Wolf PAC operational
C2 concept and 1its operational surrogate, the Stiletto
platform, in terms of process capacity and productivity.
This analysis will apply an ROl methodology capable of
demonstrating these advantages in common units of
monetization of value measurements, (i.e., allowing,

revenue, as well as cost).

Development of these models will help to determine
output measures that can be monetized using the market
comparable approach. Because the methodology used will be
an analytical approach, i1t will provide decision-makers
additional comparable information by which to judge and
compare existing operational processes or systems
associated with the Wolf PAC. The results of this
application of methodology may be applied to this and
similar DoD programs, thus enabling decision makers to make
more disciplined program acquisition and budget decisions.
E. METHODOLOGY

This thesis will attempt to model the current Command
and Control process, as 1t applies to the Wolf PAC
operations to produce an improved model which iIncorporates
information technologies that support distributive
operations. This thesis will also attempt to model several
of Stiletto ship operational capabilities and make
comparisons to the current model of the Navy’s existing
littoral operations capable platform such as Coastal Mine
Hunter (MHC), in order to determine the increased value of

the Stiletto ship over the existing Navy ships. The



Knowledge Value-Added (KVA) methodology will be utilized to
measure the iImpact that improved processes and technologies

will have on the current process.

The analysis will include identification of all major
processes, sub-processes, inputs, and respective outputs.
Additionally, the analysis will define all cost and value
data related to each asset iIn the process, both human and
information technology (IT) driven. Analyzing the sub-
process for the models will 1include the surrogate value
measure, time-to-learn, number of personnel involved and
the number of times each process 1s executed. Subject
Matter Experts (SMEs) will be interviewed to validate that
the processes, persons involved and execution times are
accurate. Market comparable values will be used to help
estimate the revenue surrogates that will in turn help to
monetize value iIn the methodology. The time to learn, also
known as the knowledge embedded in each sub-process, will
be multiplied by the number of executions of those sub-
processes. The resulting figures will be used as a basis
for the KVA approach for allocating revenue at the sub-
process level. The end result is a ROl performance ratio.
This resulting value may be used by decision makers as an
acceptable method to examine values of a future operational

activity, program, or system.
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Il. LITERATURE REVIEW

A. LITTORAL WARFARE
Seventy-five percent of the world"s population lives

within 100 miles of a coastline. The United States Navy’s
mission for Littoral Warfare is to maintain a dominant
presence within those coastal regions which are of
strategic 1importance. To do this, the Office of Force
Transformation (OFT) developed an initiative called Wolf
Pac/Stiletto to provide command and control (C2) as well as
provide shallow water operations within the region. Wolf
PAC will explore emerging concept-technology pairings to
develop near term solutions to coordinate with coherence
large numbers of geographically dispersed, networked
assets.
B. MINING CHALLENGES

Mines located in the shallow and very shallow’ water of
the littoral environment have the same effect on the
movement of vessels that a minefield has on forces ashore:
they slow the movement and channel the forces into killing
zones.® Mines can i1mpede the safe execution of U.S. Naval
activities and constrain the ability of the United States
to pursue the nation’s iInterests.

Mines are pervasive, cheap, and do not require a
sophisticated military force to employ them. The breakup of
the former Soviet Union and their need for hard currency

7 In mine warfare terminology the term very shallow water,” or VSW,
refers to those mines located from the outer edge of the surf zone to
the two and one half fathom curve, or 21 feet. The term “shallow water”
refers to those mines located between 21 and 25 feet in depth.

8 Kenneth M. Kobell, Lieutenant Colonel, USMCR, “Putting America’s
911 Force on Hold,” U.S. Naval Institute Proceedings, September, 1995,
p- 73.

9



could easily lead to even wider export of mines.? The ship
primarily used for mine hunting has always been the MHC
Osprey class ship. The ability to tackle mine hunting
operations has increased the littoral capabilities with the
new development of the Stiletto platform.

C. OPERATIONAL SURVIVAL
In order to survive and win in Tfuture Jlittoral

operations it will require a diverse variety of assets
amalgamated as a networked, distributed joint force. It
demands a force that shares information widely and takes
advantage of pattern ambiguity, readily consumes increased
information volume and can adapt to ever increasing complex
conditions. Scale-matched assets are critical to the
architectural structure of WolfT PAC.

Stiletto represents one of the many assets to be used
for distributed operations, purposely designed to
investigate the underlying rules for success and survival
in complex environments such as the littoral. The Stiletto
ship iIs a composite — fiber, high-speed vessel, designed to
explore the scalability of non-mechanical dynamic l1ift,
composite construction technology, high-speed performance
and i1ts application to military operations.

9 Larry K. Brown, Major, USMC, “Mine Countermeasures and Amphibious
Operations a Line in the Sea,” June 20, 1991, p. 6.

10



Figure 1. Stiletto.10

Stiletto’s specific characteristics incorporate
modularity at multiple levels and use an electronic keel
(data bus) for rapid mission reconfiguration which provides
the necessary flexibility for SOF-like forces to deploy,
modify and tailor capabilities to emerging challenges.
Stiletto also explores high payload fractions capable of
shallow water operations for speed of deployment and access
to unprepared and contested zones. Stiletto”’s mailn purpose
iIs to accommodate, launch and retrieve an 11m-RIB as well
as launch and operate unmanned vehicles to Unmanned Aerial
Vehicles (UAV) from the upper deck. Stiletto will also
represent one of the many nodes within the Wolf PAC
experiment providing circulatory system needs regulated by
the demand centered neural network of Sense and Respond

Logistics.11

10 Technical Exploration Operational Experimentation Industrial
expansion, Stiletto /7 Wolf PAC.
<http://www.oft.osd.mil/library/library_ files/document_398 Wolfpac%20ho
wler%20plan.pdf> (accessed August 28, 2006).

11 Sense and Respond Logistics (S&RL) is an OFT initiative that
seeks to transform how the defense departments sustains geographically
dispersed and distributed adaptive forces.

11
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D. WOLF PAC OPERATION

Wolf PAC will explore emerging concept-technology
pairings to develop near term solutions to coordinate with
coherent large numbers of geographically dispersed
networked assets. Wolf PAC has four key objectives:

1. Create Options

i. Acting on NCW principles of war, produce
physical and virtual surrogates that allocate
joint networked capabilities

ii. Preserve design teams and intellectual talent
to create a stable commercial market

iii. Loosen requirements - foster incentives for
innovation by setting broad objectives

iv. Increase variety and numbers

V. Broaden the technology base

2. Increase Transaction Rates
i. Provide a venue for developing operational

experience through immersion

ii. Establish high numbers of operational
experiments with imperfect surrogates

12 wolf PAC,
<http://www.oft.osd.mil/initiatives/stiletto/docs/WolTt%20PAC%20Componen
ts%20and%20Participants.pdf> (accessed August 28, 2006).
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iii. Create new knowledge and tacit understanding
of complex problems

3. Ensure Higher Rates of Learning
i. Produce high numbers of co-evolutionary
cycles to solve for complex problems
ii. Iterate organizational relationships that
dynamically adapt to context mission

dependent and scale relevant challenges

iii. Observe, understand and influence behaviors
at the scale that events occur

4. Create Overmatching Complexity

i. Engineer for collective behavior and design
toward networked effects

ii. Understand connection topologies and
connection strengths

iii. Increase diversity at the right scale

iv. Synchronize high numbers of networked
capabilities
E. THE APPROACH

Wolf PAC will describe, develop, and explore
measurable design rules & metrics

a. Design Principles for Distributed Operations
and Distributed Networked Forcesi3

. Recombination: ability to aggregate, distribute
or interchange physical, informational or logical
elements and connections

J Dispersion: avoid spatial, informational, or
logical centers of gravity thereby confounding
adversarial C2 and scouting resources

. Mobility: sufficient speed for rapid relocation
of elements and reconfiguration of elemental
collectives (physical or logical means)

. Pattern masking & ambiguity: envelope management
performance. Greater numbers of elements provide
physically smaller elements and the ability to
hide among the clutter

13 Jeffrey R. Cares, Raymond Christian and Robert Manke,
Fundamentals of Distributed, Networked Forces and the Engineering of
Distributed Systems, NUWC-NPT Technical Report 11,366, May 9, 2002.
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Proximity: uncouple physical component’s direct
proximity to threat (effect of mass without the
massing of forces or elements)

Flexibility: principles of modularity - Fluid
system substructures with range of modular
interoperability options — measure of adaptively

Persistence: ability to operate w/o disruption of
cyclic logistics and operations

b. Investigate Networked Behavior of Large
Numbers of Geographically Dispersed Assets

Speed of response: Diffusion rates, Number of
Nodes

Speed of command: Average path length, neutrality

Self-synchronization: Path Horizon, Auto-
catalytic Sets

Shared awareness: Clustering distribution,
organizational relationships, between-ness

C. Deliverables

Technical Model - evaluate - validate — modify

simulation tools & evolutionary algorithms to
emulate complex environments.

o Determine network relationships between
surrogates
o Establish standards, protocols, and

interfaces for surrogates
Operational

. CONOPS for distributed adaptive operations —
how many in what variety &combination using
NCW conceptual framework. Determine how to
employ, deploy, sustain, and C2 a
distributed, networked force

. Applied engineering solutions to coordinate
with coherence (C2) Wolf PAC

14



F. KVA AND THE USE OF IT
KVA provides a means to measure the amount of

knowledge with an organization, in equivalent units and
that are required to produce the outputs of an

organization.

There four assumptions that allow KVA to compare units

of change within organizations:

1. Humans and technology 1iIn organizations take
inputs and change them into outputs through core
processes.

2. All outputs can be described in terms of the

amount of change (i1.e., complexity) required to
produce them.

3. All outputs can be described In terms of the time
required by an “average” learner to learn how to
produce them. Learning time can be considered a
surrogate for the amount of organizational
knowledge required to produce the outputs. KVA
describes these common units of learning time
(i.e., units of output) by using the term
knowledge units.

4. A knowledge unit 1is proportional to a unit of
complexity, which 1is proportional to a unit of
change .14
G. PROBLEM-SOLVING CONTRIBUTIONS OF KVA TO REAL OPTIONS
ANALYSIS

There are four phases in which real options occur over

time:
. Phase One — The structure of the problem is
established
o Phase Two — The options of the Plan and Frame are
laid out
o Phase Three — The option is implemented over time
. Phase Four — Track options results and adjust

decision paths

14 Jonathan Mun, Real Options Analysis, pp. 573-574.
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The Phase One in the KVA problem-solving can make
significant contributions by providing a higher quality of
fundamental data inputs to the structure of the problem.
Real options analyses are currently using project-level, or
even company-level, data for real options analysis.
Currently there no specific organizational data that can be
used. KVA is a tool that can analyze the effects of core
processes on a project and provide raw data on estimated

organizational revenues and costs.

In addition, KVA can make major impact in Phase Four.
As KVA data i1s collected, it can be used to assemble near

real-time option performance assessments.
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I11. THE KNOWLEDGE VALUE ADDED METHODOLOGY

A. ISSUE OF VALUE

Within the Department of Defense (DoD) defining value
or determining return on investment (ROI) for specific DoD
program/project or major end-item procurement has remained
a difficult and inexact science. In contrast to the DoD,
the profit oriented business sector can readily define
value or ROI. In measurable business oriented terms, value
iIs defined when one product bests another in delivering
greater value to a business sector. This usually occurs
either when one product efficiently reduces the Ffirm"s
costs i1n some aspect of i1ts operations, when i1t enhances
the firm"s revenues, or when i1t achieves some combination
of the two. Such valuable products improve a firm"s bottom
line and ultimately determine how "value"™ is defined to the

business institution and 1ts customers.

Additionally, ROI, which is a performance measurement,
iIs used to evaluate the efficiency of an investment or to
compare the efficiency of a number of different
investments; ROl is calculated as the benefit (return) of
an investment divided by the cost of the investment; the

result is expressed as a percentage or a ratio.

{Gain from Investment - Cost of Investment)
Cost of Investment

ROI=

It 1s the metric of choice by the majority of business
sector because of its usability, versatility and
simplicity. However, because there i1s no goal of creating
profit or gain in dollars within the DoD, there 1is no

17



definable method to quantify or qualify the determination
of value or return in investment for many DoD

programs/projects.

Determination of value lends itself to metrics
associated with monetary assessment. For example, in the
private sector a price per unit assignment can be assigned
to outputs, whereas, this can not be done within the DoD
because of the non-profit orientation of 1its process
outputs. Determining value contributions from
programs/projects in a monetary sense to increase
operational readiness or iIncrease combat effectiveness can
not be done. To resolve this problem, a common unit to be
used 1n the value determination of DoD program/projects
output, that can be used iIn both operational and financial
analysis and decision making 1i1s an iImportant Tfactor iIn
resolving the problem.

B. KNOWLEDGE VALUE SOLUTION

The Knowledge Value-Added (KVA) methodology was
developed by Dr. Thomas Housel (Naval Postgraduate School)
and Dr. Valery Kanevsky (Agilent Lab). Its purpose was to
help guide business process re-engineering efforts of
organizations. KVA methodology was designed to assist in
determining the value iIn an organization®s core processes,
employees, or IT investments, instead of merely focusing on
cutting costs. The KVA methodology takes these core
processes and knowledge assets of an organization and
provides a methodology for allocating revenue and cost to

these assets based on the amount of change each produces.15

15 T. Housel and A. Bell, Measuring and Managing Knowledge. Boston:
McGraw-Hill 2001. p. 92.
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The methodology then determines the value or benefit by
assessing the cost of each sub-process or knowledge asset
relative to its overall contribution.

1. KVA Theory

The basic theory behind KVA methodology was based upon
a description of all process outputs in similar units. One
assumes that the purpose of a business iIs to produce value
by way of i1ts processes, thereby transforming inputs into
suitable outputs. The theory was derived from the concepts
of complexity and entropy.1¢

The changes organizational processes make 1In the
structure of iInputs to outputs can be described In a common
way. The concept of entropy is defined as a measurement of
the degree of disorder--or amount of the change iIn a
system. In the context of business processes it can be used
as a surrogate for the amount of changes that a process
makes to inputs to produce attendant outputs. These
process-induced changes can be measured in terms of the

equivalent corresponding changes in entropy.

KVA i1s considered a framework for measuring the value
of organizational knowledge assets. This framework which
is rooted in the knowledge economy provides organizations a
way to equate a common metric such as price and cost, to
the amount of knowledge iIn known core processes and assets.
The results of a KVA analysis are known as Return on
Knowledge (ROK). ROK 1s, therefore, the resulting ratio
between the price and cost for these determined common
units of knowledge. Ultimately, ROK supplies necessary

information relating to the value or measure of benefit.

16 T_ Housel and 0. El Sawy, Model for Measuring the Return on
Information Technology: A Proof of Concept Demonstration, Presentation
2001. p. 11.
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2. KVA Assumptions

This application of a KVA framework has wider
implications iIn that i1t may be aptly used within the
context of organizational processes. The framework 1is
based on an operating premise that procedural knowledge
used to produce outputs for a process may also be viewed as
a surrogate of process outputs. These processes with
predetermined outputs may be described iIn terms of the
amount of time it takes the average learner to understand

how to produce those outputs.l’

Housel et al. fully describes this process in their
demonstration for ICIS 2001:

At a given point iIn time, a company’s total
process outputs produce its revenue. It follows,
that the procedural knowledge required to produce
those outputs 1i1s a surrogate for the revenue.
Further, if this procedural knowledge, which is
distributed among people and IT, can be described
in common units, then i1t Is possible to allocate
corporate revenue to these units of knowledge.
This would allow establishment of a common price
per unit of procedural knowledge. 1t follows that
price per unit of procedural knowledge 1is a
surrogate for price per unit of common output.
This formulation allows a direct linkage between
corporate revenue and the procedural knowledge
distributed among the people and IT used to
produce the revenue.18

The Tfigure below depicts the fundamental assumptions
of KVA. It is the underlying model which explains that
change, knowledge, and value are proportionate.

17 T. Housel and 0. El Sawy, p. 14.
18 1bid.
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Process P is a business process with predetermined outputs.

1.1f A =B no value has been added by process P.

2. 1f A is changed by P in to B then “value” o« “change”

“change” can be measured by the amount of procedural know ledge
required to make the change.

4. Amount of procedural know ledge is proportionate to the time it takes an
average learner to acquire the know ledge

5. S0 “value”«c “change” «“amount of procedural know ledge required to
make the change”

3.

Figure 1 — Procedural Knowledge is Proportionate to
Change

A P B

[input > CProcess SN0 utp ut]

Figure 3.

The Housel/Kanevsky Value-Added Cycle.19

As noted the KVA theory offers a way to describe all

process

outputs iIn equivalent units. This becomes

advantageous for several reasons:

An

The ability to compare all processes in terms of
their relative productivity

The ability to allocate revenue to a common unit
of output

The ability to describe the value added by IT in
terms of the outputs it produces

The ability to relate outputs to the cost to
produce those outputs In common units

A common unit of measure for organizational
productivity?20

organizations ability to decompose 1inputs into

common units of outputs allows processes to be assessed

from the same common baseline reference. It also allows

for revenue and cost to be assigned to these processes. At

the point that valuation of processes can be directly

associated with a Tfinancial metrics, KVA results can be

used in a similar manner to other profitability metrics.

19 Housel and Bell, 2001.
20 Housel, et al., December 2001, p. 11.
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3. Approaches to KVA

Learning Time Approach

Process Description
Approach

Binary Query Method

Identify compound process
and its component
processes.

Identify compound process
and its component
processes.

Identify compound process
and its component
processes.

Establish common units to
measure learning time.

Describe the products in
terms of the instructions
required to reproduce
them and select unit of
process description

Create a set of binary
YES/NO questions such
that all possible outputs
are represented as a
sequence of YES/NO
answers.

Calculate learning time
to execute each component
process.

Calculate number of
process description
words, pages in manual,
lines of computer code
pertaining to each
process.

Calculate length of
sequence of YES/NO
answers for each
component processes.

Designate sampling time
period long enough to
capture a representative
sample of the compound
processes” final
product/service output.

Designate sampling time
period long enough to
capture a representative
sample of the compound
processes” final
product/service output.

Designate sampling time
period long enough to
capture a representative
sample of the compound
processes” final
product/service output.

Multiply the learning
time for each component
process by the number of
times the component
executes during sample
period.

Multiply the number of
process words used to
describe each component
process by the number of
times the component
executes during sample
period.

Multiply the length of
the YES/NO string for
each component process by
the number of times this
component executes during
sample period.

Allocate revenue to
component processes in
proportion to the
quantities generated by
previous step.

Allocate revenue to
component processes in
proportion to the
quantities generated by
previous step.

Allocate revenue to
component processes in
proportion to the
quantities generated by
previous step.

Calculate the cost to
execute each component
process, calculate return
on investment per process
by dividing revenue
allocated to component
process by cost of
component process.

Calculate the cost to
execute each component
process, calculate return
on investment per process
by dividing revenue
allocated to component
process by cost of
component process.

Calculate the cost to
execute each component
process, calculate return
on investment per process
by dividing revenue
allocated to component
process by cost of
component process.

Table 1.

Approaches to KVA.21

21 pavid Walsh, “Knowledge Value Added: Assessing both Fixed and
Value.” Business Process Audits.Com. White Papers. Business Process
Audits.Com, 13 August 1998.
<http://www.businessprosaudits.com/kvawalsh.com> [06June2005] (accessed

August 10, 2006).
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a. Learning Time

In the learning time approach the amount of
knowledge 1is measure based on the time it would take an
average individual to learn how to complete the process
correctly. The measurements should be iIn common units of
time (i.e., hours, days, and weeks) and should be
verifiably reliable. Generally SME’s, will provide actual
estimates of the learning time required for a given process
based on formal and i1nformal training times, to include
experience on the job, training manuals, distance education
and any other source of training that would be relevant to
the generation of an output by means of the process
indicated. KVA makes possible the 1initial estimate for
allocating revenue or sales dollars to the various core
processes. The goal of KVA is to establish relative orders
of magnitude for the amount of knowledge embedded in core
processes.?22

b. Process Description

This approach measures the number of instructions
needed to reproduce the outputs produced. Using the process
description approach enables the KVA methodology to achieve
a higher level of detail iIn the process description than
does the learning time approach. 1t requires a more
detailed and analytical description of each process and the
amount of iInstructions needed to produce each output. The
process instructions are calibrated iIn terms of their
complexity.23

C. Binary Query Method

This approach creates a set of binary yes or no

questions such that all possible outputs are represented as

22 Housel and Bell, 2001.
23 1bid.
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sequences of yes or no answers, which are equated to bits.
The sequences of answers are determined and value is
attributed to the outcome that is produced.?4

C. RETURN ON KNOWLEDGE (ROK)

Return on Knowledge (ROK) 1is ratio which represented
by a numerator that depicts revenue allocated to an amount
of knowledge required to complete a given process
successfully, iIn proportion to the total amount of
knowledge required to generate the total outputs. The
denominator of the ratio 1s the cost to execute the
knowledge within the process.2> In this process knowledge
IS considered a surrogate for common units of outputs.
This ROK ratio 1identifies the value added within process
provided by the knowledge assets. Understanding the
results of ROK can provide decision makers with valuable
information and i1nsight Into core processes of project or
program. ROK can provide a productivity measure for
current knowledge assets and depict how effective and
efficient knowledge assets may be when applied throughout
different areas within a process. Using KVA methods ROK
can be an indicator for ROl. The analytical way ROK value
is determined makes it invaluable to both profit oriented

and non-profit oriented organizations like the DoD.

24 Housel and Bell, 2001.

25 Web ProForum Tutorials., Knowledge Value Added (KVA) Methodology.
<http://www.ieg.org>, (accessed June 15, 2006).
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IV. PROOF OF CONCEPT

The OFT has several major initiatives that pertain to
exploration of C2 operational concepts. For the purpose of
this thesis, the proof of concept is focused on two areas.
Part | assesses the iImpact of the Wolf PAC operation upon
DoD C2 processes. Part Il assesses the value of one of the
major initiatives of the OFT, Wolf PAC Stiletto ship mine
hunting operations. The reason this thesis uses the KVA
methodology In two case concepts is to demonstrate that the
KVA me