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ABSTRACT

Organization tacit and explicit knowledge are required for high performance, and
it is imperative for such knowledge to be managed to ensure that it flows rapidly, reliably
and energetically. The Navy N1 organization has yet to develop a formal process for
knowledge management (KM). This places N1 in a position of competitive disadvantage,
particularly as thousands of people change jobs every day, often taking their hard earned
job knowledge out the door with them and leaving their replacements with the need to
learn such knowledge anew. Building upon initial efforts to engage with industry and
conceptualize a Navy KM strategy, the research described in this study employs a
combination of Congruence Model analysis, Knowledge Flow Theory, and qualitative
methods to outline an approach for embedding a formal Navy KM process. This work
involves surveying best tools and practices in the industry, government and nonprofit
sectors, augmented by in depth field research to examine two specific Navy organizations
in detail. Results are highly promising, and they serve to illuminate a path toward

improving Navy knowledge flows as well as continued research along these lines.
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EXECUTIVE SUMMARY: DEVELOPING A FORMAL NAVY
KNOWLEDGE MANAGEMENT PROCESS

Drs Mark E Nissen and Shelley P Gallup
Naval Postgraduate School
March 2021

Background
Organization tacit and explicit knowledge are required for high performance, and it is
imperative for such knowledge to be managed to ensure that it flows rapidly, reliably and
energetically. The Navy N1 organization has yet to develop a formal process for
knowledge management (KM), however. This places N1 in a position of competitive
disadvantage, particularly as thousands of people change jobs every day, often taking
their hard earned job knowledge out the door with them and leaving their replacements
with the need to learn such knowledge anew each time.

Building upon initial efforts to engage with industry and conceptualize a Navy
KM strategy, the research described in this study employs a combination of Congruence
Model analysis, Knowledge Flow Theory, and qualitative methods to outline an approach
for embedding a formal Navy KM process. Through our discussion of the Congruence
Model, we see how this approach to organization design (OD; see Galbraith, 1977))
leverages Contingency Theory (CT; see Thompson, 1967) to examine organizations for
fit, which represents a powerful tool for analyzing N1 and its KM efforts. Likewise,
through our discussion of Knowledge Flow Theory, we see how to visualize, analyze and
measure dynamic knowledge, which represents another, complementary tool for
analyzing N1 and its knowledge and workflows. Then through discussion of our research
method, we see how qualitative analysis enables in depth understanding of specific N1
organizations and processes, which adds a third, complementary, analytic power tool.

This work involves surveying best tools and practices in the industry, government
and nonprofit sectors, through which we identify, classify and describe over a dozen KM

organizations, 17 preconditions for success and failure, 60 knowledge flow principles and
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leadership mandates, over 100 tools and 15 common and emerging techniques for
effective KM. From this we find that positioning of KM in the organization matters in
terms of scope and efficacy, with the greatest results corresponding with comparatively
high placement of KM in the organization. In the case of Navy organizations such as
carrier strike groups (CSGs), this equates to placement on the Commander’s Staff. We
find also that a few preconditions for success (esp. senior management commitment,
realistic expectations, appropriate people participating full time) and failure (esp. reliance
on external expertise, narrow technical focus, too many improvement projects) are
particularly important for KM efficacy.

Additionally, the set of knowledge flow principles form a theoretic basis for
understanding and evaluating dynamic knowledge in the organization, and the
complementary set of leadership mandates provide practical guidance for organization
leadership. Further, from the 100+ tools examined, many are relatively common, familiar
and understood (e.g., groupware, decision support, document sharing), whereas a number
of others represent contemporary and emerging capabilities (e.g., artificial intelligence
and machine learning (AIML) driven search, knowledge taxonomies and ontologies,
extended reality). Likewise, the KM techniques reflect both common (e.g., training &
education, mentoring & coaching, communities of practice) and emerging (e.g., crowd
sourcing & peer assist, simulation & enactment, KM & C2 integration) techniques.

Together, this background work equips us well to analyze Navy knowledge flows.
Recruiting KM

Given the large size and scope of the N1 organization, we focus our field research
initially upon the important Recruiting organization. Recruiting begins the essential
process of Navy talent acquisition and development. It also involves considerable
knowledge work; encounters substantial knowledge flow challenges; and provides
excellent visibility into how state of the art KM can be applied, in conjunction with
Industry best tools and practices, within the N1 organization.

This fieldwork centers on understanding Recruiting in depth, which we
accomplish through archival research, conversations with leadership, and focus group
interviews with line recruiters. Indeed, we identify 42 recruiters from two different

commands for surveys and interviews; and through our iterative, 11 step analytic process,
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we identify numerous challenges and knowledge flow pathologies afflicting these
commands. Through further conversations with Leadership, we develop a detailed set of
recommendations for the recruiting commands, which we generalize into a smaller set
appropriate for higher level organizations, including the Naval Recruiting Command
(NRC) and N1.

Major Pathologies and Recommendations

Four major pathologies emerge as highly prominent:

1) Knowledge clumping and hemorrhaging

2) Information diaspora and disorganization

3) Nonintegration of work and tools

4) Nonintegration of KM

Each pathology can be addressed by corresponding recommendations:

1) Redesign NORU!; motivate teamwork; and capture expertise.

2) Develop a single, searchable, authoritative and intuitive knowledge and
information site; maintained by NRC; taught by NORU; and utilized by NTAGs.

3) Provide SalesForce implementation support and training; utilize NORU, I-Site,
RTIs and Help Desks to assist recruiters; and question any tools that do not
support work directly.

4) Leverage the return on investment in KM; address both tacit (esp. people’s
experience) and explicit (esp. documented procedures) knowledge; assign
knowledge engineers to help organize and lead the KM implementation effort
initially; strive to have every recruiter become a knowledge manager eventually.
These recommendations offer excellent potential to treat the knowledge flow

pathologies outlined above for Recruiting, and they provide insight into establishing a
KM capability for the N1 organization. Armed with myriad powerful KM tools and
techniques, along with the analytic approach to identify how, when and where to leverage
them, we can help recruiting leaders to improve knowledge and workflows in their
organizations, and we can help N1 leaders to integrate KM into their organizations. These

represent topics for further research.

! Navy Recruiting Orientation Unit
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I. INTRODUCTION

A. KNOWLEDGE POWER

More than 450 years after the aphorism scientia potentia est* was attributed to Sir
Francis Bacon, it remains axiomatic to say that knowledge is power: knowledge enables
action; action drives performance; and performance supports both mission success and
competitive advantage (Nissen, 2014). Indeed, organization knowledge is at least as
important for mission success and competitive advantage as the traditional economic
inputs including land, labor and capital (Grant, 1996; Spender, 1996), and knowledge can
overcome organization deficits in terms of technology.

Recall, for instance, the colorful era of wooden sailing ships with fixed rows of
cannons along their sides. The outcomes of naval battles in this era were predictable
generally on the basis of: a) number of ships in a fleet, and b) number and size of cannons
onboard ship. The countries whose land, labor, capital and technology could produce
fleets and cannons in greater numbers than those of adversaries fared well consistently in
battles at sea.

However, such battles were fought commonly through broadside cannon
exchanges between ships from opposing fleets sailing past one another in long, straight
lines. “Crossing the T” (i.e., sailing perpendicular to the line of ships from an opposing
fleet) represented a tactic (i.e., a set of actions based upon knowledge) that conferred
competitive advantage even to a smaller fleet of lesser equipped ships (e.g., consider the
Battle of Trafalgar).

Because ships of the day had difficulty shooting forward or aft, the “crossing”
fleet faced comparatively little cannon fire. Further, because cannons were relatively
inaccurate in those days, the “crossing” fleet also had a long line of opposing ships to
target lengthwise, whereas the fleet shooting broadside had comparatively small targets
as ships pitched, rolled and sailed on the high seas. Here tactical knowledge conferred
competitive advantage even to fleets lacking the materiel advantage based upon

traditional resources of land, labor, capital and technology. In our current era of

2 Latin for “knowledge is power”



networked sensors and weapons (Alberts & Hayes, 2003), knowledge remains a key

competitive resource in military combat.

B. US NAVY KNOWLEDGE MANAGEMENT

High power knowledge does not just appear automatically when and where it’s
needed. Rather, an organization must possess the capabilities and processes required: a)
to amplify knowledge to high power levels, and b) for such powerful knowledge to
flow—rapidly, reliably and energetically—from where, when and how it is to where,
when and how it needs to be. Like land, labor, capital and technology, knowledge needs
to be managed, hence the popular term knowledge management (KM). This represents a
fundamental KM principle (Nissen, 2006)

The US Navy is no exception to this principle. Organization tacit and explicit
knowledge are required for high performance, and it is imperative for such knowledge to
be managed to ensure that it flows rapidly, reliably and energetically. The Navy has been
employing KM on its carrier strikes groups (CSGs), expeditionary strike groups (ESGs)
and other organizations (e.g., numbered fleets) for years (C3F, 2020). In many cases KM
plays a central and prominent role by a relatively senior officer (e.g., on the CSG Staff),
whereas in others the role is diminished (e.g., within N6 [Technology] organization) or
relegated simply to a collateral duty performed at much lower levels.

The Navy N1 (Personnel) organization has yet to develop a formal process for
KM. This places the Navy in a position of competitive disadvantage, especially as
thousands of naval personnel change jobs every day, often taking their hard earned job
knowledge out the door with them and leaving their replacements with the need to learn
the same knowledge anew.

Building upon initial efforts to engage with industry and conceptualize a Navy
KM strategy, the research described in this study employs a combination of Congruence
Model analysis, Knowledge Flow Theory, and qualitative methods to outline an approach
for developing a formal Navy KM process. This work involves surveying best tools and
practices in the industry, government and nonprofit sectors, augmented by in depth field

research to examine two specific Navy organizations in detail. Results are highly



promising, and they serve to illuminate a path toward improving Navy knowledge flows
as well as continued research along these lines.

The balance of this report begins with important background regarding the
Congruence Model, Knowledge Flow Theory, and KM in practice. It continues then with
an overview of our research method; followed in turn by key findings, results and
recommendations. The report closes with high level conclusions and suggestions for

further research.
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II. BACKGROUND

A. EMBEDDED KNOWLEDGE MANAGEMENT, WORK AND
RELATIONSHIPS

We begin this section by addressing Embedded KM (EKM), with a particular
emphasis on knowledge, work and distinction in the context of dynamic open systems.
We then review organization design and the Congruence Model, which is used for
analysis; after which we summarize Knowledge Flow Theory. We move in turn to
discuss KM in practice, which gleans best organizations, tools and practices from the
private, public and nonprofit sectors.

We start by getting at a meaning of EKM and its connections to work through
knowledge. This discussion is necessary, as in interviews with corporations, military and
government it has become clear that the term Knowledge Management has been
ambiguous from the start, with many definitions of knowledge (philosophical discussions
going back to ancient times) being conflated with “management.” What exactly is being
managed? And is knowledge itself manageable?

Operationalizing the term knowledge to be “information that enables action” (e.g.,
see Nissen, 2014) is a fundamental premise, as it connects the role of tacit and explicit
knowledge to become connected to the needs of work. Work is what gets accomplished
and can be considered as the meaning of an organization entity.

Unfortunately, as KM gained power within the academic literature and
professional practice over the years, the creation of means to use knowledge in an
actionable form was co-opted broadly across many organizations, by people who were
mostly dedicated to building platforms that are information management focused. During
a presentation of Figure 1 to corporate KM leaders, for instance, I asked the questions:
“What is the work being made possible through your KM system?”” What is the intention
for these investments, or at a more minimalist level, the intention of the worker within the
organization requiring a need for actionable information?

This is a rich topic with many different views. For example Freeman (2007)
reviews the history of intentionality from philosophical meanings to its neurobiology.

His views of intention support the further writings of Philip Herbst (1993) in defining



what happens where intention is part of a triad of action, the “fundamental principal” he
names as creating a distinction. Indeed, knowledge enables action, the fundamental
aspect of which centers on distinction to meet the aims and needs of the organization.

At the cognitive level, there can be discussion about choice in creating
distinctions. For instance, actions that are routine and based on well understood
information, the results of which are passed to another level of work, are different from
actions where choice depends on the individual’s understanding of context and needs of
others. In the latter case, there is a response to outcomes, but the results of work do not
necessarily produce an anticipated expectation. Indeed, ambiguity can emerge and require
additional (re)work.

In Figure 1 we take from the “universe of potential” the “drawing of a
distinction.” Distinction has many philosophical and cognitive definitions. Here we use
distinction as the “fundamental act” (Philip Herbst, 1993) and a task that is either routine
or will require additional description or information to make it understood. A mental
comparison resolves this act as expected, within the work task needs of the worker.
Where this expectation is different or requires additional information, an intention to do
something to create alignment creates in turn a need for action.

The question becomes, “what means are available to meet intentions?” Means
could be additional resources or processes, and enabling knowledge flows are engaged in
order to complete the action. When small perturbations of the workflow occur and are
corrected through minor alterations enabled by tacit or explicit knowledge, this is called
first order learning (Umpleby, 2004). Learning of any order involves dynamic
knowledge. When the work system moves out of control and requires more effective
efforts to bring it back to alignment, this is known as second order learning. See
Robertson (1999) for a more complete explanation of George Spencer-Brown (Laws of
Form) for additional information.

The point of this discussion is that distinction, work, change and maintenance of
control must be included in an open system view of organization dynamics, held together
through the implementation of a knowledge system. As we discuss organization design
and the Congruence Model subsequently, we maintain a dynamic, open system

perspective.
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B. THE CONGRUENCE MODEL

The Congruence Model (CM) represents an organization design (OD) approach—
all of which center on Contingency Theory—developed 40 years ago (Nadler &
Tushman, 1980) to help guide leaders and managers to identify performance gaps. Like
other OD approaches (e.g., see Nissen & Burton, 2011), CM centers on the concept fit,
which Donaldson (2001) characterizes as matching the design of an organization with its
key factors that affect performance. Thus, the ideal organization design is contingent
upon good fit with its key factors. In this section, we first provide a brief overview of OD
for background. Then we discuss congruence models more specifically before centering

on the specific model employed in this study.

1. OD Overview

Various OD approaches consider different organization design factors. For
instance, organization environment is a fundamental contingency factor (Burns & Stalker,
1966), with alternate environmental characteristics (e.g., complexity, change) related

contingently with different organization structures (e.g., Functional, Decentralized, see



Duncan, 1979). Among others, organization technology has been studied extensively as a
powerful contingency factor also (Woodward, 1965), with alternate technologic
characteristics (e.g., task variability, problem analyzability) related contingently with
different organization forms (e.g., Craft, Engineering; see Perrow, 1970).

In addition to exogenous contingency factors along these lines (e.g., including
environmental shocks, technologic shifts and regulatory changes; see Eldredge & Gould,
1972; Gersick, 1991; Romanelli & Tushman, 1994), organization forms are and should
be designed and changed to fit endogenous contingency contexts as well, such as
strategic choice (Child, 1972; Hambrick, 1983; Govindarajan, 1986), cultural change
(Deshpande & Webster, 1989) and management intervention (Covin & Slevin, 1989;
Doty et al., 1993). Fit with endogenous contingencies is just as important as with their
exogenous counterparts (Burton et al., 2006; Levinthal, 1997).

Particularly through the early phases of OD research, the concept organization fit
has been treated in a unidimensional manner for the most part; that is, the early concept
has been limited largely to describing fit between a specific organization structure (e.g.,
Functional or Divisional) and a single contingency factor (e.g., organization environment
or strategy). However, scholars have identified an array of multiple contingency factors
(e.g., age, environment, size, strategy, technology), which are often conflicting (Gresov et
al., 1989). As such they must be addressed, simultaneously, as a multicontingency set
(Gresov & Drazin, 1997) through holistic, coherent organization designs (Meyer et al.,
1993) comprised of internally congruent elements (Whittington & Pettigrew, 2003).

Further, building recently upon such research, Burton and colleagues (2006)
identify a coherent set of 14 contingency factors (e.g., goal, strategy, environment) that
an organization must address in an integrated manner, and they explain how the specific
contingency set facing a given organization can be expected to change through time; that
is, the contingency context of organization design is not static. Contingencies—and hence
the corresponding organization designs required for fit—are dynamic. However, most
OD research maintains a static focus (Burton et al., 2002; Zajac et al., 2000), and many
scholars reject this view of fit as static equilibrium (Donaldson, 2001; Sinha & Van de

Ven, 2005).



Not only must management attempt to match the best fitting organization form to
the particular contingency set that obtains at any given point in time (i.e., seeking the best
static fit at each time period; see Burton et al., 2006), it must also attempt to forecast the
contingency sets likely to obtain at future times, identify the corresponding best future
organization designs, and maneuver the organization over time (i.e., seeking to obtain the
best dynamic fit across time periods). Hence time emerges as a central concept, one that
was not addressed well by research (Burton et al., 2002; Zajac et al., 2000) until Nissen
and Burton (2011) introduced and integrated the dynamic concepts stability,
maneuverability and opportunity loss. We return to this dynamic view of organization

when we discuss Knowledge Flow Theory below.

2. Congruence Models

As with OD as outlined above, numerous variations on CM have been developed
and employed over the years. Drawing from Nadler and Tushman (1980), for instance,
the specific factors addressed through CM include work, culture, structure and people,
which are characterized as interacting closely together to transform organization inputs
(e.g., environment, resources, history) into outputs (e.g., at the individual, group and

organization levels) when examined as a system. Figure 2 summarizes this model.
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Figure 2 Nadler-Tushman Congruence Model

This is very similar to the Leavitt Diamond (Leavitt, 1965), which characterizes
interactions between process, organization, people and technology, and which underlies
our KM approach. To translate between models, three concepts from each are largely
interchangeable: work and process, structure and organization, people and people. The
focus of the former upon culture differs distinctly from the latter’s focus upon
technology. We return to the Leavitt Diamond when we discuss Knowledge Flow Theory
below.

Other variations of CM (e.g., MindTools, 2020) differ slightly, as the basic model
is employed by a variety of consultants and like professional service providers. The
alternate model leveraged in this study (Mercer Delta, 1998) inserts strategy as a
mediating input, and it emphasizes informal organization instead of culture and formal

organization instead of structure. Figure 3 delineates this alternate model.
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Figure 3 Alternate Model

The congruence model is fundamentally a means to view the organization as a
system of interrelated parts. The systems view provides the researcher a scaffold on
which to study each part independently and then in concert with other parts. As parts
come together to do the work of the organization there is either a fit or a misfit between
them. Organizations with close fit are higher performing organizations, and where there
is misfit the model helps identify the causes and potential measures to address problem
areas. Finally, the model become prescriptive in terms of feasibility along each of the

transformation vectors, in Figure 4.

This is an open system model: information comes from the external environment;
work is done with that information; and outputs are created that feed back into input.

There are three primary parts to this model: input, transformation and output.
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Figure 4 Congruence and Feasibility

Briefly, input includes the environment (e.g., organization demands, constraints,
opportunities), resources (e.g., human, technology, funding, information, intangibles such
as operational urgency) and history (e.g., what was done in the past is knowledge and
momentum for what is occurring in the present). These inputs are shaped by an
organization strategy as they are processed for the next part of the model.

Transformation occurs in the center of the model depicted in our figure.
Transformation uses the inputs, through strategy, to create the system’s outputs. This is
where most of the work is accomplished. In this particular depiction of the model, the
arrows are labelled as having “feasibility.” In this study, the feasibility of what is
happening is postponed until we have determined the current state. Instead we will seek
to understand the interactions and coordination that happens around a “task.” The task

represents the work to be done, and one will notice that in doing this work, it can include
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people, a formal organization, an informal organization and the means (usually technical)
that enable the work.

Breaking this down just a bit further, “people” (individual in this model) is the
label for human capital, their training, cultural biases, motivations, expertise and so forth.
Work represents the inherent tasks that are to be done in the organization, often by a
charter or instruction. The formal organization is arranged according to the instructions,
policies, standardized work flow and the like that enable individuals to perform tasks.
The informal organization is emerging arrangements that include structures, processes
and individual relationships. Quite often informal organization can exist within the
formal organization where policies and instructions are out of date and people find more
efficient ways to do the work.

The point of the model is to understand the concept of fit and misfit within the
organization. The consultants from above note, “the organization’s performance rests
upon the alignment of each of the components—the work, people, structure and operating
environment” (Mercer Delta, 1998). For example, imagine the organization requires work
done to data in order to process it for output, but the technical means to do this are
antiquated or simply problematic in some way. This would represent a misfit of the
alignment between the work, people who do the work, and the formal processes requiring
it be done within the deficient technical system.

Figure 4 takes the concept of fit at the each of the transform points and connects it
to others in a logical fashion that now becomes “feasibility.” In other words, each of the
factors in the transform needs to interact with one or more other factors in a way that
either exists at the time, could exist in the future, or should exist at some point.
Knowledge management and knowledge flow must now be incorporated in a vector
across which knowledge must be part of the transformation.

As an example, take the feasibility vector between individual and task, named
“technical feasibility.” The individual can be of many types: new to the job, highly
experienced, understanding of the formal needs of the organization to finish the job, or
feel embedded in a system where he or she is afforded little understanding of the part.
There can therefore be a lack of fit between the individual and task, but technical means

to overcome the lack of fit exist.
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Here we are concerned with the role of knowledge in assisting with the
intertwining of individual understanding of the work and how such understanding fits
within the larger transformation of work. The corresponding knowledge flow vector
could be tacit (e.g., slow speed but high energy), explicit (e.g., high speed but low
energy) or even non-existent, depending upon the organization specifics. Each of the
other vectors can be described similarly.

At this point the Congruence Model can become prescriptive and quantitative via

this eight step process:

1) Identify the symptoms of poor performance.

2) Specify the input—what is critical to the core mission?

3) Identify the output—does it meet the strategic needs for the system?

4) Identify the problems—pinpoint specific gaps.

5) Describe the organizational components—begin to focus on causes of problems.
6) Assess the congruence.

7) Generate hypotheses about problem causes.

8) Identify action steps for improved performance.

C. KNOWLEDGE FLOW THEORY

Nissen (2005) describes the concept knowledge flow in terms of dynamic
knowledge and indicates that it subsumes similar concepts such as knowledge conversion,
transfer, sharing, integration, reuse and others that depict changes, movements and
applications of knowledge over time. Knowledge Flow Theory (Nissen, 2006; 2014)
describes the dynamics of knowledge flows phenomenologically, and it includes
multidimensional, analytic and graphic techniques for understanding, interpreting,
measuring and comparing a diversity of flows. Drawing directly from Nissen (2007), we
organize this brief overview of Knowledge Flow Theory (KFT) into five parts: 1)
knowledge uniqueness, 2) knowledge flows, 3) knowledge visualization, 4) knowledge
patterns, and 5) knowledge measurement. Interested readers are directed to Nissen (2014)

for details.

1. Knowledge Uniqueness
In this characterization, knowledge is conceptually distinct from information, data
and signals: knowledge enables effective action (e.g., decisions, behaviors, work);

information provides meaning and context for action (e.g., decision criteria, behavior
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stimuli, work settings); data answer context-specific questions (e.g., How much profit is
expected by selecting Alternative A? Who says that we should honor our commitments to
the workers? How many industrial accidents have occurred so far this year?); and signals
transmit detectable events across physical space (e.g., light patterns from pages in a book,
sound waves from voices in a room, voltage differences across cables in a computer
network).

Many scholars (e.g., Davenport and Prusak, 1998; Nissen et al., 2000; von Krogh
et al., 2000) conceptualize a hierarchy of knowledge, information and data. As illustrated
in Figure 5, each level of the hierarchy builds upon the one below. (Each is also fed from
the one above.) For example, data are required to produce information, but information
involves more than just data (e.g., need to have the data in context). Similarly,
information is required to produce knowledge, but knowledge involves more than just
information (e.g., it enables action). We operationalize the irregular shape of this
hierarchy using two dimensions—abundance and actionability—to differentiate among
the three constructs.

Briefly, data lie at the bottom level, with information in the middle and
knowledge at the top. The broad base of the triangle reflects the abundance of data, with
exponentially less information available than data and even fewer chunks® of knowledge
in any particular domain. Thus, the width of the shape at each level reflects decreasing
abundance in the progress from data to knowledge. The height of the shape at each level
reflects actionability (i.e., the ability to take appropriate action, such as informed
decisions, appropriate behaviors or productive work). Converse to their abundance, data
are not particularly powerful for supporting action, and information is more powerful
than data, but knowledge supports action directly, hence its position at the top of the
shape.

3 Chunk (C) is a longstanding technical term, derived from psychology and used in the artificial intelligence
literature, which describes a unit of knowledge that has become familiarized and can be recognized in one’s
field of expertise (Simon, 1996). A recognized expert in some domain is estimated to have command of
roughly 100,000 knowledge chunks in that domain and to require at least ten years to acquire such
knowledge. We use chunk as a proxy for the mass or amount of knowledge possessed or moved.
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Figure 5 Knowledge Hierarchy (adapted from Nissen, 2014)

Notice that we position tacit knowledge “above” its explicit counterpart in this
figure. Tacit knowledge is characterized widely as being very rich in terms of enabling
action, whereas explicit knowledge represents often a diluted formalization of its tacit
counterpart, with many properties and behaviors that are similar to those of information
(Nissen, 2005). Further, unlike explicit knowledge, which must by definition be
formalized, articulated or otherwise made explicit (e.g., via books, graphs, charts,
software), and hence is somewhat limited in abundance, tacit knowledge accumulates
naturally (e.g., through direct experiences and observations of people) and is quite

abundant. This is the basis for the irregular shape depicted in the figure.

2. Knowledge Flows

In terms of knowledge flows (e.g., movements of knowledge across people,
organizations, places and times; from where, when and how it is to where, when and how
it needs to be), the two connected knowledge hierarchies depicted in Figure 6 illustrate
some key concepts. On the left side, we see a knowledge producer’s hierarchy, and on the
right side, we see a knowledge consumer’s hierarchy. Both of these knowledge
hierarchies conform to the characterization above (e.g., abundance vs. actionability,
layers building upon one another, distinct concepts, irregular shape). The producer

hierarchy includes a vector arrow pointed downward (i.e., from knowledge, through
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information, to data; each level feeds the one below), and the consumer hierarchy
includes an arrow pointed upward (e.g., each level builds upon the one below). This

depicts the relative direction of knowledge as it flows from producer to consumer.

Producer Consumer

Tacit Knowledge Tacit Knowledge

Explicit Knowledge Explicit Knowledge

Information Information

Data Data

Socio-cognitive

Physical Signals

Figure 6 Knowledge Flows (adapted from Nissen, 2014)

Specifically, following Tuomi (1999), the producer utilizes existing knowledge to
create information, which is used in turn to produce data, which are transmitted via
signals across some physical space. Then, following von Krogh et al. (2000), the
consumer interprets the data from signals, develops information through incorporation of
meaning and context, and finally develops actionable knowledge through some learning
mechanism. Of course, the directi