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Abstract: Successful knowledge management requires alignment with business objectives, integration into
business processes, application by people, activities appropriate to the nature of the knowledge involved, and
implementation in a pragmatic fashion. An action research approach led to the development of a model for
knowledge management that enables strategy, assists in project architecture at all levels, facilitates design for
return on investment, clarifies the roles of knowledge and knowledge management and contends with issues
related to the tangibility of knowledge. Called the knowledge management architecture model, it may be used
descriptively in mapping or prescriptively in designing entities and the relationships between knowledge and the
people who use it, the processes in which it is applied and the outcomes of those processes. Results from
employment of this model in two large public sector organisations and one multi-national corporation are
discussed. Results show that use of the model leads to focused knowledge management projects that
consequently deliver more predictable, calculable returns that business deems important.
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1 An introduction to architecture

Knowledge management continues to display less than optimal performance (Malhotra 2005; Arora
2002) despite adoption or investigation by most large organisations (McCampbell et al. 1999;
Smalley-Bowen and Scannell 1999), and despite apparently being of enormous value to business
(Tobin 2004; Davenport and Prusak 1998). If this performance is not improved, likely consequences
could include reduced academic interest, dwindling research funding, organisation disenchantment
and discredited practitioners. Empirical observation already suggests waning corporate interest;
evidenced by a dearth of job vacancies, fewer published tenders and declining sales leads.

Whilst root causes of poor performance should be researched in depth, practical experience and
literature suggest the following issues could be contributory:

¢ Knowledge management shows signs of not having matured beyond the ‘pre-scientific’ phase of
scientific progress (Kuhn 1962); a state characterised by incompatible and incomplete theories,
little consensus on methods and terminology, and little coherent understanding on how to take the
research forward. Metaxiotis et al. (2005) agree, finding more disagreement than agreement and
the field to be in its infancy.

e There is disengagement between theory and practice, demonstrated by organisations treating
knowledge management quite differently to academic approaches (McAdam and Reid 2000).

e There may be excessive focus on subject rather than on problem solving (van den Berg and
Popescu 2005).

e There may be too much strategy and insufficient implementation (Hsieh and Yik 2005; Smart et
al. 2003; Sterling 2003).

e Focus may be overly technological (Smart et al. 2003), or on knowledge at the expense of
organisation issues. Heath (2003) is of the opinion that knowledge management should be about
managing knowledge processes rather than managing knowledge.

e “The design of knowledge organisations is one of the critically unsolved issues in knowledge
management.” (Augier and Knudsen 2004)

e Research methodologies employed may be allowing overly optimistic claims (Storey and Barnett
2000) to be made without sufficient validation.

e Lessons from change management and cultural inhibitors of knowledge management (Wong and
Aspinwall 2005; Yih-Tong Sun and Scott 2005) suggest the futility of theory suggesting corporate
culture must change (Robb 2006).

Architecture, as an activity that occurs between business analysis and implementation (Kim et al.

2003), is in a position to translate relatively intangible strategy, objectives and intent into a more
concrete and usable form. It is therefore proposed that architecture may be a solution, if its role is to

Page 1



Published as: Onions, P.E.W. (2006), "Architecting knowledge management for results", 7th European Conference on
Knowledge Management (ECKM 2006), Corvinus University, Budapest, Hungary, 4-5 September

find a compromise between form, function and the needs of the various stakeholders whilst providing
construction with an executable plan that will lead to a tangible result.

What is architecture? Within the information systems context ‘architecture’ (noun) has been regarded
as a representation, defined to include the components, their configuration and relationships (IEEE
Standards 2004; Bass et al. 2003).

Architecture may also be regarded as the activity of designing a system (verb ‘to architect’). The
consideration of human interaction and organisation, costs and decisions (Augier and Knudsen 2004)
may be added to a definition of knowledge management architecture.

Knowledge management architecture is therefore defined as “the representation of a knowledge
management system including its components, configurations, relationships and environment; and the
process of designing that representation with regard to its form, function, stakeholders’ requirements
and implementation.”

The term ‘system’ is used broadly sense, referring to any configuration of people, technology,
infrastructure, projects, initiatives, practices and functions.

2 Architecture model design

Definition alone is insufficient for practitioners. Empirical experience shows that a model is an efficient
means of providing practitioners with a useful theory. Generic models can ‘give structure to
experience’ (Morris 1967) and capture the essence of real systems for manipulation and
manageability (Abdullah et al. 2002). Technically, they can bring clarity to complex situations, be more
communicable, generalise concepts for reuse, and transfer understanding for self-sufficiency.
“Maintaining alignment between business design and IT solutions through a model-driven architecture
has the potential to greatly reduce the ‘time to value” of business transformations” (Kapoor et al.
2005).

2.1 Design through action research

The knowledge management architecture model was developed in early 2003 for use in consultancy
work; in response to gaps in literature, a lack of practical models to guide knowledge management
systems design, and to fill a commercial demand for efficient project delivery and effective project
outcomes.

Initial model design and application was undertaken during a consulting project, using a methodology
that closely approximated action research. The author reviewed literature, engaged with the client’s
representative, and then developed the model with entities, processes and relationships deemed
important by both literature and the client. As a project deliverable, the model was prepared during the
first week of a much larger project. Eight iterations involving design and implementation were
undertaken, each identifying key elements, generalising conceptually similar elements and reviewing
the result with the client representative.

The following suggest action research was an appropriate methodology:

e Practitioners display a tendency toward framing solutions in terms of pre-inquiry understanding
(Chenail and Maione 1997), yet they do have a valuable role to play as researchers (McNiff and
Whitehead 2006).

e Practitioner’s insider (emic) perspective (Pike 1967) is ideally placed for reflection on practical
applications of theory. Consultants, as a subset of practitioners, adopt both an observer (etic)
perspective by bringing externally derived theory and experience to an engagement whilst
participating with an emic insight of insider understanding and aspirations.

e The ethnographic and phenomenological nature of knowledge management projects and the
sociological nature of knowledge management (McAdam and Reid 2000) suggest a practical
approach may be valuable in knowledge management research.

e Deductive methods are unsuited to industry research where consultants and practitioners do not
have the time, unlimited resources and flexible outcomes available. Assignments tend to be
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immersive, participatory and brief. Contract terms often only provide basic direction, the extent of
the situation remaining unknown until well into the project.

e The use of action research by practitioners has been established. “Action research is about
practitioners creating new ideas about how to improve practice, and putting those ideas forward
as their personal theories of practice” (McNiff and Whitehead 2006, p5).

¢ Knowledge management consulting also displays characteristics which favour action research;
including immersion, the need to produce deliverables of significance to the organisation, the
need for environmental and political support (O’Leary 2005), the consulting process resembling
the iterative action research cycle of observe-reflect-act-evaluate-modify (McNiff and Whitehead
2006), and extensive use of action research in knowledge management revealed by literature.

2.2 Developing the model

No practical model for knowledge management systems architecture was found when the original
project commenced. Model design was therefore informed by empirical understanding and theories of
process, knowledge and knowledge transfer. Furthermore, the model was designed to be as theory
independent as possible so as to facilitate architecture regardless of each organisation’s
understanding of knowledge, knowledge processes and knowledge management; thereby avoiding
problems associated with the wide range of approaches in the field (Metaxiotis et al 2005).

Students of design are taught, “form follows function’, a phrase coined in 1896 by architect Louis
Sullivan (1947). Applying this dictum here could resolve many of the issues described. Unfortunately
literature is unhelpful in establishing what this function and form should be, with there being diverse
knowledge management definitions and approaches (Patriotta 2004).

Commencing with function of a knowledge management architecture model, practitioner experience
suggests that a focus on organisation outcomes is what clients are asking for. This observation is
supported by document analysis of tender publications, requests for proposals, and literature such as
Model 1 and 2 for knowledge management systems (Malhotra 2004). A simple, broad assumption will
be made, that the role of knowledge management should be “to enable achievement of the
organisation’s objectives through managing knowledge.” Sufficient detail is provided at the operational
level by a simple process model, input = process = output (Shewhart 1939).

Form of the architecture may be built around the Shewhart model. Knowledge is an obvious input.
Work activity could be the process, referring to general work and not knowledge processes such as
transfer or codification, a treatment suggested by knowledge value chains (Stewart 1997 p293).
Several factors dictate the possible output. Resistance to measurement (Jones and Schilling 2000),
resistance to change (del Val and Fuentes 2003), and organisation objectives suggest that achieving
organisation goals are more suitable outputs than knowledge products. Learning may also be added
to the model, to provide a control or feedback loop, shown in figure 1 below.

Y
Knowledge Work Achieve goal
~—

-\
Learn

Figure 1: The core process model

Figure 1 is not incompatible with approaches such as Malhotra’s “right information to the right person
at the right time” (2004), Argyris’ single loop learning (1992), feedback in systems thinking and
organisation learning (Senge 1990), the “know-how, know-what, know-why, care-why’ elements of
knowing (Quinn et al. 1996), various knowledge mapping techniques discussed by Davenport and
Prusak (1998 p72), and Darroch’s (2005) conceptual model of resource based knowledge
management.

Individuals and their contribution should now be mapped into the process. Components are
suggested by the inseparability of people from knowledge (Baumard 1999; Polanyi 1966), the SECI
knowledge transfer model (Nonaka and Takeuchi 1995), findings that employees usually internalise
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knowledge before employing it (Onions 2002), relative immobility of tacit knowledge (Yakhlef 2005),
and linkages between knowledge processes, work and people (Davenport and Prusak 1998 p xi).
Those who know (people) are differentiated from what is known (knowledge) to allow for identification
of multiple sources and users of knowledge, to allow for some organisation’s definitions of knowledge
that include explicit knowledge, and to separate task level activities from more general projects and
processes to support finer resolution of knowledge applications.

p
Knowledge People Task Processes or Achieve goal
activities projects
. J

Learn

¢

~——

Figure 2: Model including people and process

Figure 2 reflects aspects of models such as the IS assessment tool (Myers et al. 1997) and Malhotra’s
models 1 and 2 (2004), and is consistent with the Zachman (1998) framework’s domain views of
information management.

Ex Hewlett-Packard CEO Lew Platt said, "If Hewlett-Packard knew what Hewlett-Packard knows, we
would be three times as profitable.” (Davenport and Prusak 1998), signifying the model should clarify
and map types and sources of knowledge. Access to many types of knowledge through a common
interface is required (Galup et al. 2003), indicating more depth and process is needed to make
provision for environmental complexity and intangible knowledge. Care however should be taken not
to pre-empt or prescribe selection of a codification or personalisation strategy (Hansen et al. 1999).
The model should generalise the forms that knowledge may take, as shown in figure 3 below, and
allow differentiation between tacit and explicit knowledge to occur at design or application level.

Y
Knowledge

we have

| 4

-\
Knowledge

we don’t have

@

Figure 3: Known knowledge component

Knowledge
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value

N

Examination of the use and acquisition of knowledge in organisations (Onions 2002; Baumard 1999)
suggests that knowledge we don’t know about or isn’t disclosed may be identified during the course of
work activities. Unknown knowledge may be modelled as per Figure 4 below.

Knowledge

; Task
we don’t

know about

N

Figure 4: Unknown knowledge component

At this stage the model only represents components and configuration of the ‘noun’ architecture. The
definition also stipulates for relationships and functions. Arrows drawn between the components
represent these, consequently describing the function of architecture. Knowledge management
activities would focus on the transfer of knowledge represented by the relationships (arrows), and in
the processing of knowledge that will occur at each node (components). Several activities have been
illustrated as ellipses in figure 5. Sources of knowledge will depend on the implementation situation.
Several however have been illustrated, demonstrating the model is independent of the various forms
that knowledge may take.
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A ‘walk-through’ description of the final model in figure 5 below should demonstrate the model, as is
the practice in UML modelling (Eriksson and Penker 1998):

“Knowledge that is valued and needed is located and acquired from internal and external sources by
people, then used during task activities in the course of their work on projects or in processes to
achieve goals and objectives of the project, team or organisation. Unknown knowledge may be
identified during the course of activities, acquired or created, then used in the same way. People
learn during the course of work, on reviewing progress and evaluating outcomes. Lessons and new
knowledge are then fed back into the system through learning, increasing known knowledge.”
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group " Externalise, codify, ™. ]
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interpretation improve, internalise, new
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Figure 5: The knowledge management architecture model

Inspection shows this model is commensurate with Matsumoto et al.’s (2005) requirements for
knowledge management that is designed to support knowledge processes; “it is essential to identify
what knowledge should be captured, why it is of value, how can it be captured, how can it be stored,
how can it be retrieved, and how will it be used.”

2.3 Applying the model

Use of this model suggests there are three modes of employment:

e An illustration of the architecture process: to convince management of rigour, to describe the
process and output to teams, and to plan projects.

e An analysis template: to guide elicitation of details and idiosyncrasies of each project during
business analysis interviews and joint application development workshops (JAD: Wood and Silver
1995), and to deconstruct situations.

¢ A design template: conceptualising alternatives, identifying suitable tools and techniques at each
node, and architecting the overall solution.

Use of the model suggests the sequence of events in architecting solutions using the model would
typically be:

Identify a business requirement, often by targeting poor performance areas.

Describe the model to management to enlist their support in finding any possible solutions.
Present the model to the team, so they may understand their role and prepare.

Hold a JAD session. The business analyst walks the ‘client’ through the model, from right to left.
Requirements and processes will be identified and analysed at each ‘node’ and relationship in the
model. Questions are asked, such as:

1. What organisation goals, objectives, outcomes need to be achieved?
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What projects and processes contribute to that?

What work activities do people perform on those projects?
Who are the people?

What knowledge do they know they need to do that work?
What knowledge do they have?

What knowledge don’t they have?

Nookwd

The analyst will then identify appropriate knowledge and knowledge management tools and
techniques by asking questions of the JAD group, such as:

e (Between questions 4 and 5). How do we make the knowledge available to people at the right
time? What does this knowledge look like?

e (Between questions 5 and 6) How do we locate and reuse that knowledge?

e (Between questions 5 and 7) How do we specify, source and acquire that knowledge? Who
owns it? Where might it be stored for optimal efficiency?

The analyst will then assess potential solutions, possibly by describing alternatives to the group
and soliciting feedback.

e The results of the JAD are then used to architect a solution. The analyst applies the model as a
template, working from left to right.

¢ Once conceptualised, the solution is presented to management and teams for review.

e A system is then developed, pilot tested, evaluated, modified and released. Note the definition
provided in the introduction for system is not exclusively technological.

3 Architecture model validation

Since its development, the knowledge management architecture model has been employed in twenty-
two public sector and corporate knowledge management projects. Analysis of the ‘what-happened’
and ‘why-did-it-happen’ should lead to the ‘what-can be-learnt-from-this’, necessary to improve
practice and the body of knowledge. One means of analysing findings, documenting application and
validating theory is the case study method:

e (Case studies offer authenticated evidence to demonstrate internal validity and illustrate
application of theory (McNiff and Whitehead 2006 p157).

e (Case study research is suited to the access and emic understanding that practitioner researchers
have in order to develop the deep insights necessary (Tellis 1997).

e Review of literature shows that case studies are widely used in knowledge management to
document findings and validate theory.

e Consultants are in a position to derive findings from across their portfolio, partly avoiding one
criticism of the case study method that it is unable to produce generalisation due to insufficiency
of cases (Yin 1993).

Three cases have been chosen from the portfolio of implementations. They have been selected on
the basis of variety, clarity, availability of detailed data and the ability to contribute and publish
findings.

3.1.1  Case 1: Retention of consultant knowledge

Retention of international consultants’ knowledge at a government department was one of the first
applications of this model. International experts were providing consultation in the privatisation of
state owned assets, and their services were being reused on similar projects rather than transferring
this capability to the department.

e The model was used to deconstruct and explain the problem to department management in an
hour-long workshop. It was found that knowledge management was valued by everyone and
supported by none. This predisposed a solution that wouldn’t require management intervention.

e A three hour workshop followed, in which:

e Organisation outcomes were identified to be ‘retention of consultant knowledge’ and ‘reuse of
consultant knowledge’.
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e Consulting processes appeared to involve production of discrete deliverables such as reports
for larger projects. Tasks appeared to be analytical and advisory, and consultants were
largely autonomous.

e No formalisation or codification of the processes that converted knowledge into
recommendations was found.

e Consultants appeared to use years of expertise and best practices in formulating solutions,
with much knowledge being tacit.

e Alternatives for each ‘node’ and ‘relationship’ were proposed and assessed

A workable, technical design was prepared on the basis of this information over a two-day period.
The solution called for all external consultants to codify their methodology whilst producing
deliverables, and to involve a designated staff member in their activities. Documents would be
stored in the repository, and involved staff members were to disseminate knowledge through
preparing reports, holding workshops and being included in similar future projects.

Research findings include:

The model enabled clear situation deconstruction and analysis of potential alternatives
Problem-centric design of the solution was possible, and the tangibility of the outcomes was
improved.

Delivery was efficient.

Assigning clear roles and responsibilities at the operational level was facilitated.

Use of the model helped transfer understanding of the analysis and design processes from the
consultant to the client.

An analyst still has to possess a broad knowledge of knowledge management tools, techniques
and knowledge transfer mechanisms to be able to elicit correct information and propose suitable
alternatives at each node.

3.1.2 Case 2: Knowledge mapping

The second case is that of a government directorate that required a human resource audit process
and skills taxonomy. It was proposed instead to use the model to design a knowledge map linking
tacit and explicit knowledge to people, projects and outcomes.

A database was initially populated with roles, processes and projects. This required unexpectedly
extensive administration to analyse and record.

Roles and processes were then mapped to a list of individuals imported from the email system.

A pilot group listed their skills and sources of information.

These were ‘mapped’ using a hyperlink to the relevant document or email address of the ‘knower’.
Human resources began grouping and defining skills.

Roles were identified, and mapped to skills required

Gaps could then be identified.

The resulting database could be used to identify career development requirements for individuals,
training programmes to remedy organisation deficiencies, duplicated ‘pockets’ of knowledge to
consolidate, organisation experts and to build a ‘yellow pages’ directory of experts.

Research findings for this case include:

The model could efficiently map people to processes, outcomes and knowledge.

A knowledge expert was required to build a consistent model of the organisations knowledge.
Organisation experts were vital for specification of generic roles.

Depending on organisation culture, management intentions should be clearly communicated to
those involved and potential change management issues addressed.

It was more efficient to elicit all information in one sitting from each individual. This tended
however to generate concerns about job security and micro-management of their activities.

The outcome was that considerable resistance from individuals realising the extent of information to
be gathered stalled the project, and the project was eventually restored to its original remit.
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3.1.3 Case 3: Consolidation of dispersed knowledge

A large multi-national corporation wished to apply knowledge management to a performance
management initiative. The initiative assisted managers with setting and achieving targets and
motivating the workforce, and consisted of a central administrative group, distributed centres and
roaming organisation consultants.

e The model was used to educate management on the concept of knowledge management.

e A JAD workshop was then convened; attended by the consultant, knowledge manager and five of
the team’s representatives as domain experts.

e Objectives for knowledge management were identified as providing the organisation with access
to the initiative’s knowledge, to facilitate communication, and to facilitate consolidation.

e |ssues were identified to be time, access to technology and internal capabilities.

e Existing work processes were examined, suggesting common practices that could be automated
or ‘quick wins’ that could easily be implemented.

e Knowledge appeared to be dispersed, inconsistent and poorly managed. Knowledge was being
generated widely, but not stored and more importantly no one knew who had it. Lessons learnt
were being transferred orally and without any methodology. Knowledge was often in an unusable
or impractical format. One example was documents stored in a common drive that workers who
were computer illiterate could never access.

e Functional knowledge areas were identified, and the role of ‘knowledge coordinator’ for each area
assigned to a client representative.

e Each representative was provided with a template worksheet that allowed them to find and record
details that were necessary to populate the model, such as for the ‘knowledge we need’ node:

e Name and describe the knowledge?

e What is its source (name the person, job, group, document, repository etc)?
e What format is it in (document, spreadsheet, skill etc)?

e How might this knowledge be acquired, stored or referred?

e This information was then used to design a web site that enabled its customer’s needs for tacit
and explicit knowledge, and allow the team to consolidate its knowledge in a consistent and
intuitive way.

Findings included:

e Management could budget the project accurately, on the basis of obvious outcomes and specific
designs.

e Email evidence shows the model's clarity and systematic approach helped take manager’s
knowledge beyond that which they had gained from editorials and management textbook
chapters, understand the issues involved, formulate strategy and justify expenditure.

¢ Model efficiency was demonstrated, planning and analysis taking only one day.

e Tacit knowledge and socialisation processes (Nonaka and Takeuchi 1995) that characterized this
organisation function were not ignored or codified. The model helped the team design a solution
that allowed tacit and explicit to coexist and service the same people and processes.

e Skills in knowledge architecture were transferred from the consultant to the client.

4 Conclusions

Extended and diverse use has shown the model to be an important tool in one knowledge
management consultant’s toolbox, ensuring greater consistency, efficiency, precision and maturity.

The model benefits clients in several ways. Solutions can be designed for specific organisation
objectives, display quantifiable, predictable value and consequently support feasibility study and
budgeting. Management intuitively recognise the model’s configuration, communication of ideas is
supported, generalisation of most situations with no modification is possible, and analysis of complex
situations is clearer. Teams have a clear, obvious process to adhere to and be measured against.

The model benefits projects by ensuring a systematic, consistent approach, focusing on solutions

development and organisation outcomes that have been lacking in knowledge management. Diverse
tools and techniques may easily be integrated. Right to left application ensures that form follows
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function and knowledge management is subordinate to organisation objective. Left to right technical
design ensures that knowledge management is efficient.

The model does have limitations. Case studies presented show good understanding of knowledge
and knowledge management are necessary; and culture, organisation structure and change
management must be borne in mind.
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