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Organisational Knowledge

Managing and Representing Competencies and Work Experiences

Focus on Knowledge-Intensive Organisations (KIOs)

The resource-based view of the firm includes human competencies
Competence management to manage competencies and ‘natural talent’

Focus on the management of competence elements

Experience, skills and areas of domain expertise
Rules of thumb, ‘experience’ - things that are usually unarticulated

Focus on the representation of competencies and projects

Ontologies / Taxonomies / Semantic Networks

Portal technology (internet-based networking technologies)
K-Now / K-Engine prototype (competence management tool)




KM Approach to Managing Competencies

Analysis, design, and implementation of consensual

Management of models (e.g. taxonomies) to represent competencies ...
Information :
Systems Issues

g

The construction of reliable descriptions of competencies for
knowledge-intensive organisations. Identification, analysis, and

modelling organisation’s competence elements.

... to focus on the improvement of workforce capability
Management o - _
& The organisation’s ability to use the constantly evolving
L —> . : :
Organisational knowledge, competencies and skills of its workforce — better
issues usage (management) of human skills and organisational
knowledge.




Target Domains for KM and Competence Management
Knowledge Intensive Organisations

Organisational environment
» Decision making in a fluid and dynamic environment
* HR characterised by highly skilled people: knowledge workers
* Individuals and workgroups are the prime location of knowledge

Information level
« Many (heterogeneous) sources of information
 Information may be unstructured, semi-structured or structured

Knowledge level
» Knowledge intensive tasks
- Dealing with abstraction and uncertainty

- Recognising patterns of organisational behaviour
- Managing complex and changing web of relationships

» Expert knowledge bottleneck

- Distributed and untraceable expert knowledge
- Lack of expert knowledge in terms of business demand




K-Now prototype description

K-Now acts as an Organisational Memory IS which continuously captures
and analyses the (competence-based) knowledge assets of an organisation.

K-Now is a collaborative system where HR can query and browse both
structured and unstructured information in order to retrieve and preserve
competence-based organisational knowledge.

Starting points:
* Individual and Group Competencies

« Domain-independent (or primitive) competence taxonomies
 Domain/organisational-dependent competence taxonomies

Business and work experiences and related heuristics

Problem-solving resources

Patterns of organisational, group or individual behaviour

Strategic information (organisational and stakeholder levels)




Competence Management Information System
Focus of k-now prototype

Capturing undocumented and unstructured knowledge
- unwritten procedures
- undocumented individual and group competencies
Context sensitive retrieval of information
- not keyword-based retrieval
Semi-automatic generation of information
- through the use of inference mechanisms
Working collaboratively (improve and preserve collaborative work)
- facilitating collaboration through the definition of competence taxonomies

Communicate, co-ordinate and collaborate:

* Share our tacit knowledge

» Make our tacit knowledge explicit

 Learn and gain insights

* Reveal our blind-spots and assumptions

* Build our working relationships using shared competence views




Knowledge engineering process
The project: k-now design and development

1.Creation, discovery, elicitation and acquisition

=

2. Modelling, formalisation and representation

=

3. Capture, encoding, storage and security

=

4. Retrieval, dissemination and application

=

5. Review and improvement

IV

6. Adaptation and re-deployment

Il \V

7. New software (k-now) releases U

lterative
and
staggered

approach




Organisational Knowledge Classification
Organisation Taxonomy for Knowledge Assets

Organisational
Knowledge

Part of this knowledgeis

AN

embedded across the

Individual knowledge = ...oemeeme Eor por ate competencies

Group knowledge

-

""" Competencies are dynamic
and difficult to represent.

Tacit Explicit
Knowledge Knowledge
AN
Heuristic knowledge
Cognitive Technical Procedural Declarative
Elements Elements Knowledge Knowledge
L Menta Models | KnowHow Structural knowledge about documents
_ _ and explicit communication between

— Viewpoints L Skills individuals

— Conceptualisations

Less Tangible Assets

Tangible Assets




Dimensions of an organizational competency

Taxonomy of Primitive Competencies

domain-independent competencies

Taxonomy of Application Areas

domain-specific areas of expertise

I

General (domain-independent) knowledge
(e.g., Engi neeri ng conpet ency

Desi gn N
Devel opnent (N

| nt egration
Mai nt enance

)

i

domain-specific knowledge — business /
project oriented

(e.g.,Techni cal Category
El ectronmagnetic conpatibility
Envi ronnental conditions
El ectrical Interfaces

Optical Interfaces

)




Competence Taxonomy (example)

Taxonomy of Primitive Competencies

Competency
Technical Competency
Analysis
Requirements analysis
Testing
Assessment
Review
Engineering
Design
Development
Integration
Maintenance
Cognitive competency
Understanding
Reasoning
Creativity
Physical competency
Manual Competency
Repair
Removal
Fitting
Connection
Install
Replacement
Project Competency
Management
Planning
Organising
Controlling
Communication
Business Competency
Marketing

Taxonomy of Application Areas

—P

Named competence relations

Work experiences

¢ Has-experience-of
¢ Has-worked-on

¢ Participation-in

¢ Project-leader-of

General Competencies
¢ Author-of

¢ Background-of

¢ Practice-of

¢ Has-role-of

¢ Has-skill-of

Information Ontology

reused from

Entity

Process

Activity

Task

Document
Procedure
Standard
Directive
Recommendation

Product Ontology

reused from

Physical device /
Product
Technical category
Electromagnetic Compatibility
Environmental conditions
Electrical Interfaces
Optical Interfaces

Abstract device
Software system
Operating system

Language
Computer language
Natural language

Customer
National
Multinational
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Ontology-skill meta-model

/ KnowledgeEngine Ontolgy-Skill Architecture \
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K-Now

Domain-independent (and ontology) design

Q I0ntology<Ontology>

4 N\
Ontology =
Class
- DataObject

r
[=] Properties
ﬁ:‘ DetailedDesc { get; set; } : string
"_@'r' GeneralDesc { get; set; } : string
iﬁf' OntologyID { get; set; } : int
i*f" OntologyType { get; set; } : OntologyType
[=] Methods
“* CanBeDeleted(DataSource ds, int ontologyID) : bool
¥ Get(DataSource ds, int ontologylD) : Ontology
i GetAll(DataSource ds) : List<Ontology>
¥ GetAllAsGraphNode(DataSource ds) : List<OntologyGraphNode>
¥ GetByOntologyType(DataSource ds, OntologyType ontologyType) : List<Ontology>
“¢ TryDelete(DataSource ds, bool useTransaction) : bool
\§ J

* object-oriented implementation of the ontology-skill approach

» conceptual layer (meta-model) for a web-based KM application

« focus on corporate competence elements

e competency-based practices to assist strategic decision support in KIO

* provide a innovative solution (and domain-independent) for competence modelling
e empower competence assessment with a flexible software system

» knowledge gap analysis (and follow-up activities)

12



K-Engine architecture
Focus on knowledge quantification

Windows Communication Foundation
I . . .NET
Quantification Processor Deduction Engine 35
y .
Ontology-Meta Model
I Knowledge quantification

* How much does someone knowledgeable about a specific area
of knowledge?

T e How sure are we that they effectively know this?
» How do we measure and assess that knowledge?

Sql Server

Types of metrics are used to express expertise
* Quantification value (how much is known)
* Reliability value (how sure are we about it)
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k-engine and competence-based practices
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» K-Engine enables the representation of semantically rich networks of competencies.

» Skills are considered and represented as composite competencies.

* Inference mechanisms include rules that allow the retrieval of meaningful (competence) information.

» The quantity and reliability of knowledge is not a static value, it depends on which rules we define and apply.
» The main factor in the rule definition is the “distance” between the given skills and the set of deduced skills.

» The query result consists of a set of quantified entities, which includes a match rating, quantification rating
and quality rating.
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Competence Management Information System
k-now - R&D focus (final remarks)

@ .NET Framework 2.0 | |—{ () ASP.NET

y: ‘o () ASP.NET
| @ .NET Development ®
g ) LIN
g - ] @ Enterprise Server Development F Q
@ IT Competencies @ .NET Framework 3.5
: P WCF
| () Java Development
WPE

| () Languages and Development Tools . | / ASP.NET 2.0

5. {+) Maobile and Embedded Development ASP.NET 3.5

| @ Web Development HTML & €55
Javascript
Silverlight

* minimise the loss of corporate expertise when a specialist leave the company;

» explore and reuse the experience acquired in past projects in order to avoid the repetition of
previous mistakes;

* improve the information circulation and communication across the company;
* integrate the know-how and expertise from different sources in the company;

* improve the process of individual and organizational learning through the effective application of
collaborative (and dynamic) competence taxonomies.
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