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. NMIATUNUNTIANNTAINS (Building a KM Plan)

AN lANNAIANLINYNIBLAY Lﬂ%aﬁamiﬂizLﬁummiﬁﬁ'}ﬁm (Annex n°e Critical
Knowledge Assessment Tool) WagAIANUINURUIULAY & LL‘UU?TW%’ULLNumiﬁmmimmi (Annex
n°& Template for KM plan)

©. miffmﬂ’liw%'wa"miﬂ’l’mi (Organisation of the Knowledge Resources)

Anw1lAIINAIANUINUUILLAY © NI5TALNANBNAITAIINS (Annex n°o Elaborating
Knowledge Based Documents) AMANUINUUIELAY & miaamwwﬁfaﬁammi (Annex N’ Design
of Knowledge Books) kagAMANUINUNULAY A3es Ut uneuUNSEUTLETU (Annex n°e
Lessons Learned Process Description)

on. MIANTUNIIANLNTEUIUNTANNS (Implementing KM Processes)

ANWIlANNARUINIINIEY & Lﬂ‘%‘aaﬁaﬁﬁu%’Uﬂ'}ﬁUszLﬁuq@m’;wawmm (Annex n°w
Tool for Community Maturity Assessment) NMANUINUNIULAY &0 LU E M UTURBUNIS
ﬁ’lLﬁuﬂ’l‘ifhEJIauﬂ’nui (Annex n°@o Guide for Implementing a Knowledge Transfer Process)

4 miﬁwmmiﬂﬁﬂmmi (Evolution of the Knowledge Capital)

Anw1lAINAIANUINNNILEY oo AIUTIINNTEUIUNITUTANTTU (Annex n°oo
A Knowledge Based Innovation Process) AMANUINUUIULAY alo \3osiledmsunisuszdiuaiy
auuu’iiﬁﬁumu%mim (Annex n°elo Tool for Innovation Maturity Assessment)

Building a KM Plan

Evolution of the Organisation of the
Knowledge Capital Knowledge Resources

Implementation of the
Knowledge Processes
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. NIATNUNUNITIANITAINS (Building a KM Plan)
Anwnldannianwanineiay < iniesdensusifiuauifiddny (Annex n°e
Critical Knowledge Assessment Tool) WA¥AIANWINYANIELAY & WUUAIMTULNUNITIANITAIIUS
(Annex n°& Template for KM plan)
©. ﬂ’li’%’ﬂmivﬁwa’lﬂiﬂ’s’mf (Organisation of the Knowledge Resources)
Anw1laaNAIANUINYUILLEY D NITTALNAIBNAITAIINT (Annex N
Elaborating Knowledge Based Documents) AMANUINAUIULAY o miaamwwﬁfﬂﬁammﬁ (Annex
n°e Design of Knowledge Books) Lagn1ANUINUUNELEY & A5O3 UIETUREUUNZEUTIASU (Annex
n°c Lessons Learned Process Description)
. NIANTUNITANUNTEUIUNITAINS (Implementing KM Processes)
ANwlANAIANUINRUIULAY & m%aﬁaﬁm%’umiﬂizLﬁuq@mamawmu
(Annex n° Tool for Community Maturity Assessment) AMANUINUUIBLAY @0 LUINWEINTU
%y’umaumivﬁ’wLﬁumsdwiaummé’ (Annex n°eo Guide for Implementing a Knowledge Transfer
Process)
. miﬁmu’lmiﬂﬁﬂmmi (Evolution of the Knowledge Capital)
ANWIRIINNIARLINEIAT o0 AINFIINNTEUIUNMTUIANTTY (Annex n°ee
A Knowledge Based Innovation Process) AMARUINURUIELEY oo w3esfledmsunisusediuainy
auuuiajﬁumufmﬂiiu (Annex n°elo Tool for Innovation Maturity Assessment)
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(Phenomena) Usefmans (History) A313 (Know-how) kuafn (Concepts) 3Tmu1n1s (Lineages,

Evolution)
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Knowledge Book :
Safety of spent fuel pools

Drain-out by integrity loss

Examples: < Links to associated infonmation, images, films etc..
-Dram-out atlevel 1

-Dram-outatlevel 2 | What are the parameters thatinfluence the global

-Drain-outatlevel3 | phenomena, andthat are extemalto the phenomena 7 : :
srezs, even with a drain-out at

What are the Infl e . level 1, a dewatenngmay occur with
consequences atlevel 3

mitiatingevents of » Residual power ofthe fuel
the phenomzna? + Conununications betweenvaults
» Leak profile (size, position)
Initiating event: + Fuel handlingin progress
- Alignment error of a circuit
comnectedto the pools anns;qul:;u;s el
- Integrity loss of an element Fr el Ependontne eve

of drain-out (see link)

What are the consequences of
the phenomena 7

mvolvedinpool water . : Waterloss with
tightness _. Drain-out I_EVEI_ biclogical protection
-Maintenance emror ~= 310 fﬂie]jsjljchonplpe = *Levell: Waterand
. Der:(ij.no—o ft ?:f:lnzl biological protection without
. - dewatering ofthe fuel
lI.eve_l ofthe civil Water assembly
engl:{eenngofthevaults. flow *Level 3 : Completelossof
ad]ac_entto thepool water with dewatering ofthe
* Drain-out level 3 fusel assembly
Total drain-out

What are the occuming phenomena that are the What are the phenomena observedonthe target, thatare
\E source ofthe global phenomena, and where ? the effect ofthe generated flow; andwhere 7






. NAN55W (Activities)
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Knowledge Book :
Biological dosimetry for major accident management

The activity is decomposedin main phases, which are sub-activities, that may be decomposed themselves
{
4 Veiod

National authority or
coordinating laboratory

Major accident
affectingmany
individuals

Ml Mohilisation of the
crisis Network

biological de
is envisaget
hundredsto
individuals t

- The al
manaj
- The p;
manal
- other

ty to manage

ipnof100to 200
people simultaneously by

Detection of
ssimetry. Here individuals
dto have

thousands of

p consider.

B forbiological

dosimetry
Physician(s)
Links to additional information, images, films etc.
- Ce
Bvious !

! esults
ccidents

ccident is
ged,
atients are
bed,
ndividuals

Treatment of the
patients

Mational authority or
coordinating laboratory

coordinating

Requirements

People or roles impliedin the

realisation ofthe ac

Classification [

Dose
estimation =

Estimation of
the dose
heterogeneity

mforted

Physician(s)

= Input Flow: inputs ofthe activity (energy, matters, information, etc.) transformed by the activity
2 - Output Flow : outputs resulting of the transformation of the inputs by the activity

o. UszdRAgns (History)
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Knowledge Book :
Safety of spent fuel pools

Time lines : Significant elementsthathave | «2002 first safety reassessment for éDf;g'{%i;lDEafﬁ%{wse“mmt for reactors
determined knowledge evolution pools . :DD;: 430 MW
B . +2012: 1300 MW )
Limited deterministic General deterministic and
approach v probabilistic approach
Takjngm account . Study of drain out scenarios
Safety approach - mamtenance operations deterministic and probabilistic
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1INTRODUCTION

11 BACKGROUND

“Knowledge management” has been identified by a number of high-level IAEA
documents, including IAEA safety standards, strategies, publications and committees as
one of the key factors that contribute to safe, secure and efficient operation of nuclear and
radiation activities and facilities.

This is particularly true for knowledge management in the context of nuclear safety
but also for the knowledge of regulatory processes. As for nuclear organisations,
knowledge of nuclear safety is essential for regulatory bodies for performing their tasks
and duties. Successful, effective and efficient regulatory activities depend on the
availability and good management of this knowledge by the regulator.

In terms of IAEA safety standards, knowledge management is being addressed in
GSR Part 1 and in (draft) GSR Part 2 (current GS-R-3), mainly as component of a
corporate management system.

Most recently, knowledge management was highlighted in GC (58)/RES/10 (2014)
on “Measures to strengthen international cooperation in nuclear, radiation, transport and
waste safety”, by the International Conference on Human Resource Development for
Nuclear Power Programmes (2014), and in the IEM Report on Capacity building for
Nuclear Safety (under preparation).

This report addressing competence management for regulators complements the
existing SRS Nr. 79, as in 2014 the IAEA Steering Committee on Regulatory Capacity
Building and Knowledge Management requested the IAEA to develop a guidance
publication on knowledge management for regulators.

1.2 OBJECTIVE

The objective of the publication is to provide guidance to Member States on how to
plan, establish and maintain an effective knowledge management programme in
regulatory bodies for knowledge dedicated to safety. The focus of the publication is on
practical applicability of the guidance provided, achieved by short and concise
descriptions of all relevant knowledge management processes.

The target audience are regulatory bodies in Member States and related TSOs,
mainly on nuclear safety.

Specific considerations are made for newcomer countries in particular for capacity
building towards using knowledge management methods and approaches when
establishing a new regulatory body.

Knowledge management application in regulatory organisations and TSO aims at
improving effectiveness and efficiency of the regulatory oversight of facilities, activities
and materials, to ultimately enhance nuclear safety.





While knowledge management has been recognised as a key factor for nuclear
activities, knowledge management by the regulator is specific and different from
corporate knowledge management in other nuclear organisations, e.g. operator or
research & development facility, in that

e a regulator is legally obliged to maintain an appropriate knowledge base to fulfil his
mandate and to perform his duties and tasks.

e maintaining the knowledge base by the regulator itself is necessary to achieve the
necessary regulatory independence;

e to have the different necessary scientific, technical and behavioural competences a
regulator must have appropriate knowledge in these areas :legal, regulatory and
organisational basis; technical disciplines; regulatory practices and personal and behavioural
competences);

e a regulator must be able to manage knowledge over long timescales, as he has to
provide a basis for its decisions over the full lifetime of a nuclear installation, including
decommissioning;

e a regulator has knowledge interfaces with many other organisations and must be able
to integrate knowledge from various sources (e.g. designer, operator, waste management
agencies);

e regulators, as non-commercial entities, should make deliberate efforts to manage
resources, including knowledge, effectively, because commercial incentives for effective
resource management are less present, compared to commercial organisations.

e regulators should not only have appropriate corporate knowledge, which needs to be
managed, but also knowledge about the knowledge of the organisations that are subject to
regulatory activities, i.e. knowledge about knowledge.

These considerations make tailored and practical IAEA guidance on corporate
knowledge management for regulators timely and desirable.

1.3 SCOPE

1. The publication will primarily introduce knowledge management as part of a
Integrated Management System, as outlined in GSR Part 1 “Governmental, Legal and
Regulatory Framework for Safety“(2010) and GS-R-3 “The Management System for
Facilities and Activities Safety Requirements” (2006). As such, knowledge management is a
part of the daily management processes of the regulator, supporting the (core) functions of
the regulator.

2. In complementing “Managing Regulatory Body Competence” (SRS Nr. 79),
the publication will directly connect to the approach for mapping desired regulatory
competence and knowledge and the gap analysis contained in SRS Nr. 79 and in the
associated “Methodology for the Systematic Assessment of the Regulatory Competence
Needs” (SARCoN) for Regulatory Bodies of Nuclear Installations* (IAEA-TECDOC-1757





3. The gap analysis in particular can serve as starting point for corrective
knowledge management actions, in addition to those identified in SRS Nr. 79. As such,
knowledge management is an additional means to close identified competence gaps.

4. Following the accident at the Fukushima Daiichi nuclear power plant, the
IAEA convened a Ministerial Conference on Nuclear Safety which led to the drafting of
the Action Plan on Nuclear Safety, one action focuses on strengthening and maintaining
Capacity Building. The IAEA defines Capacity Building as a systematic and integrated
approach that includes education and training, human resource development, knowledge
management and knowledge networks to develop and continuously improve the
governmental, organizational and individual competencies and capabilities necessary for
achieving a safe, secure and sustainable nuclear power programme.

The “Umbrella approach” establishes Capacity Building as an umbrella comprising
the four components:

» Education and Training
« Human Resource Development
« Knowledge Management
« Knowledge Networks
In general terms, the publication will follow the established “umbrella approach”.

5. The publication can also be used by Member States as a tool in connection
with the IAEA’s “Strategic Approach to Education and Training in Nuclear Safety 2013—
2020”.

6. Specifically for newcomer countries, whose needs will be covered in an
additional annex in detail, the publication will follow the guidance contained in SSG-16
“Establishing the Safety Infrastructure for a Nuclear Power Programme”.

7. The publication will also take into account existing publications of the IAEA
Nuclear Energy Series that address nuclear knowledge management, notably the “Nuclear
Energy General Objectives” (NG-O, 2011) and the (draft) “Guide on Nuclear Knowledge
Management” (NG-G-6.1).

14 STRUCTURE

This document proposes a “Methodology for Analysing and Structuring Knowledge”
(MASK) that can be applied to any regulatory body and TSO.

A MASK approach is a KM approach targeted to management of Knowledge
Resources, different for others KM approaches targeted for instance to management of
Human Resources or Information Technology resources etc.

The following diagram shows how is structured a MASK approach, and what can be
found in the report to implement the methodology in three parts:





e Elaborate the KM Framework
e Build a KM plan
e Implement the Knowledge Management Processes

Section 3

Elaborate the KM
framework

Section 4

KM Framework

Build a KM plan
Section 5

Required knowledge ‘
management processes
Implement the Knowledge

Management processes

Operational KM

How to use this report

In section 2, the report provides relevant definitions and concepts commonly used
for knowledge management.

In section 3, a general KM Framework is proposed following the specification of
the IAEA document GS-R-3 “The management System for Facilities and Activities

In section 4, the report describes how to build a KM plan, linked to the regulatory
functions and the associated knowledge domains.

In section 5, the report addresses the implementation of the Knowledge
Management plan for the regulatory body through the required Knowledge management
processes identified in previous steps.

2DEFINITIONS AND CONCEPTS

2.1 DEFINITIONS OF KNOWLEDGE

Knowledge is a very polysemic term, with a lot of acceptance, in a lot of different
domains. We give some general acceptance of consensual terms in the KM world, and
especially in the NKM world, as used in the different AIEA NKM documents and the SRS Nr
79.

2.1.1 Knowledge

Knowledge is a mix of experiences, values, contextual information and expert insight
for acquiring, understanding and interpreting information.



http://iaea-nkm.cloudapp.net/wiki/index.php/Knowledge



It is familiarity with something and can include facts, descriptions and information
acquired through experience or education. It can refer to both the theoretical and the practical
understanding of a subject.

2.1.2 Tacit knowledge

Tacit knowledge is the knowledge held in the mind of individuals and is often unspoken
and difficult to articulate, share or transfer. It is rooted in practice, experience, intuition,
judgement and individual skills. However, it may be partially transferred from individual to
another individual using different tools and methods. The consensus amongst knowledge
management professionals is that most of the knowledge in any organisations is tacit.

2.1.3 Explicit knowledge

Explicit knowledge is the knowledge that has been articulated or has already been
codified in some form such as manuals, procedures, databases, or electronic media. It is
knowledge that can be easily expressed in documents.

2.1.4 Competence

Competence is the combination of knowledge, skills and attitudes (KSAs) needed by a
person to perform a particular job. All three are important and interrelate.

o Skill is the learned capacity to perform a task to a specified standard.

e Attitude is the feelings, opinions, ways of thinking, perceptions, values, behaviour and
interests of an individual which allow a job or task to be undertaken to the best ability of that
individual. Attitudes cannot wholly be taught directly and are partly a consequence of the
organizational culture

2.2 THE KNOWLEDGE PYRAMID

Collective
Capacity

Individual
Competence

Knowledge

Information

Data
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Figure 1: The Knowledge Pyramid

The main concepts used in KM can be understood in the well-known pyramid called
“Data, Information, Knowledge”. This model is one of the most famous and commonly used
models in the information and knowledge literature. Although it is widely used in information
and knowledge management, this model still remains rather ‘loose’. This model is now
amended with two additional layers to also include individual competence and collective
capacity, and become the DIKCC model. Figure 1 shows the different layer of the
construction of knowledge from data up to capacity, and the different steps of transformations
of a layer into the following layer.

In the following, simplified but sound definitions of the different levels are given that
are necessary to understand the whole KM process: Those definitions are built on a survey of
the considerable amount of literature available on the subject, and made consistent with the
usual acceptance in IAEA documents.

e Data are the results of the process of perception of the reality with sensors (natural or
artificial), and given in the form of non interpreted raw facts

e Information is a structured set of data. The terms used in that structure are
understood by professional of the domain.

e Knowledge is a structured set of pieces of information linked by a cognitive model
that put them into context and that is justified. Usually, the cognitive model is tacit then
knowledge is essentially personal. Sometimes the model can be explicated and shared.

e Competence is accumulation of experience by putting in practice, individually and
efficiently knowledge in an operational activity in order to achieve required objectives. It is
the combination of knowledge, skills and attitudes (KSAs) necessary to achieve a task.

e Capacity is the integration of a set of individual competences in order to achieve
the strategic goals of the organisation

2.3 IMPLEMENTING KM WITH A MASK APPROACH

In the following, the question of using Knowledge Management methods for knowledge
risk prevention and strategic knowledge development is addressed. A comprehensive
framework is sketched, starting from the highest level in the organisation (the strategy) to
build step by step some operational solutions, in a coherent KM roadmap for the organisation.

A MASK approach (Methodology for Analysing and Structuring Knowledge) is a
knowledge centred approach based on the Knowledge resources of the organisation. Other
approaches can be, for instance, process centred, people centred or IT centred etc. A
knowledge centred approach implies a clear representation and management of the
Knowledge resources of the organisation.

The KM framework, in a MASK approach, includes four steps that realise a Knowledge
Cycle for KM shown in figure 2:
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Figure 2: the Knowledge Management cycle for MASK

e Step 1: Building a KM Plan

e The Knowledge resources of an organisation are vulnerable and threatened, for
example by knowledge loss (mainly a massive loss of tacit knowledge). Therefore, a
large plan of preservation, transfer, creation must be designed and integrated as a
strategic process of the organisation. For building a KM plan certain questions are to be
answered which are:

e What are the knowledge domains that are threatened? Are they strategic? Who holds
this knowledge? What are the possible and pertinent operational actions to manage that
knowledge? How will be ensured that the action plan to be implemented in the medium
term is aligned with the strategic objectives of the organisation etc?

[ ]

To answer these questions, it is necessary to perform an audit of the Knowledge
resources, guided by the strategy defining the missions of the organisation. Then propose a
plan of actions for preservation, sharing and evolution of knowledge that is aligned with this
strategy. This first step is based on a strategic analysis of the Knowledge resources, whose
objective is to identify the critical knowledge domains in the organisation and the adequate
actions to reduce their criticality. The KM plan built in this way identifies which knowledge
management processes are required for which knowledge domains.

[ ]

e Step 2: Organisation of the Knowledge Resources
For the critical knowledge domains identified in the first step, a lot of knowledge
resources can be identified: A first type of resources is codified, as databases, information and





document resources, software resources, web resources ... A second type of resources is not
codified as tacit knowledge of experts and specialists, knowledge communities (e.g.
communities of practice), networks...

Usually that huge knowledge corpus is scattered in various sites, tacit knowledge is not
sufficiently elicited, links between knowledge chunks are often missing... There is no
comprehensive view of the knowledge corpus (tacit or explicit) associated to each knowledge
domains, and knowledge is far from being easily accessible. It is a difficult task to design a
coherent and efficient knowledge repository, to federate all the knowledge sources, and allow
an easy and friendly user access to these sources. This implies often adding new knowledge
resources to that repository.

e Step 3: Implementation of the Knowledge Management processes:

e The next step is to organise the utilisation of the knowledge resources in the daily work
of the knowledge workers: how can they share, transfer, acquire, etc. their knowledge
in order to be efficient in their operational or decision tasks? As Business Processes are
implemented to support operational activities, Knowledge Management processes have
to be implemented to support knowledge utilisation in these Business Processes, as
required in the KM plan.

[ ]

e Step 4: Evolution of the Knowledge resources

The final goal of any organisation is to be a creative organisation. Therefore the KM
process shall terminate in the capability of the organisation to make the set of its Knowledge
resources evolve in a strategic way by creating new knowledge. Then, the KM process must
use all the resources created in the previous steps to foster corporate knowledge evolution.

3FROM KM STRATEGY TO KM IMPLEMENTATION

A good starting point for implementing KM in a regulatory Body is the
establishment of a concise, high level and organisation specific KM strategy. Issues
to be included in that strategy are given in Annex 1:

Obijectives

Responsibilities and roles

Timeline and internal communication
Resources

Links between KM and other processes
Link to national context

Other topics of interest to be considered

It is suggested to first appoint a senior manager as Chief Knowledge Officer
(CKO), responsible for establishing the KM strategy, identifying the appropriate
resources to elaborate, implement, monitor and evaluate the KM plan, and reporting
directly to top management.
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3.1 Establishing a KM strategy

Dealing with important critical issues of loss of knowledge through attrition, retirement
and generation change or outsourcing, preserving knowledge of key nuclear experts and
knowledge transfer have attracted a lot of attention and efforts in developing new approaches
and methodologies, especially in case of complex areas of special expertise and skills
accumulated after many years of nuclear activities.

Nuclear regulators and TSO rely heavily on nuclear knowledge, and their activities
depend on the availability and the good management of this knowledge. Applying systematic
KM practices in regulatory bodies and TSO’s has proven to be necessary for maintaining
competence and skills for achieving high level of safety performance in nuclear domains.
That is why these organisations have to implement a comprehensive KM plan, as a fully
integrated system.

In terms of IAEA safety standards, knowledge management is being addressed as
component of a Integrated Management System.

Therefore a prerequisite of any strategic knowledge management plan in a
regulatory body is to establish a KM framework according to IAEA document (GSR Part
2 “Leadership and management for safety”

This section provides a sketch of such a KM Framework

e Management responsibility

It is suggested to appoint a senior manager as Chief Knowledge Officer (CKO),
responsible for establishing the KM strategy, elaborating the KM plan, monitoring
and evaluating the KM plan, and reporting directly to top management

Defining the objectives

Senior management has to develop expectations for the organisation and the
interested parties in order to develop a strategic vision of knowledge and focus on the
central issue of knowledge: develop a knowledge sharing culture, contribute to the
efficiency of knowledge-based activities, and ensure creativity.

Responsibility and authority for the knowledge management

The responsibility of the knowledge management has to be established to ensure that it
is established, implemented, assessed and continually improved. The adequate structure has
to be designed for the most efficient management of the system (Chief Knowledge Officer,
Knowledge Manager, etc.)

e Resource management

There are three types of resources : resources dedicated to specific KM projects for
specific KM transverse projects (e.g. deployment of KM methods, pilot projects), resources
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allocated directly to specific units for specific KM projects included in the corporate KM
plan, resources for supporting general KM projects (e.g. software developments)

e Process management

Knowledge Management is implemented through “Knowledge Management processes”
described in this report. As an integrated system, KM is tightly related to other systems and
processes of the organisation: HR processes, Quality processes, IT systems, organisational
units, business processes, document management systems... Moreover, links with other
external nuclear programs as national or international (especially IAEA) nuclear programs
have to be specified.

ANNEX 1: Template for KM Framework
4NEEDS ANALYSIS: BUILDING A KM PLAN

After the KM Framework has been defined, main tasks for building a KM plan are:
e Task 1: Build the Regulatory Functions Map

e Task 2: Build the Regulatory Knowledge Domains Map

e Task 3: Critical knowledge identification

e Task 4: Alignment and decision for the KM plan

The organisation of the tasks is described in figure 3.

Top managers

KM Plan
Regulatory ‘
Functions _
o - *Knowledge Organisation
il (Structuring ofthe Knowledge
e Repository)
Critical Knowle@ 'EnOV\l”ngel(_?Qtdltflcagon (taCltt
i . nowledge elicitation, documents
Iden_tlfl(_:?_t-l-gn Alignment Decision forthe elaborati?)n; lessons learned ...)
' o KM plan) * Knowledge Sharing (collaborative
o o N work, , Knowledge communities,
— institutional collaborations,
Regulatory . ' \_/ Knowledge networks ...)
Knowledge Domains + Knowledge Retrieval (open
sources scanning, technology watch,
o knowledge networks ...)
Experts, specialists * Knowledge Creation (innovation,

R&D...)

Figure 3: How to build a KM plan
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41 BUILD THE REGULATORY FUNCTIONS MAP

The Regulatory Functions Map is a simplified visual representation of the regulatory
objectives of the company.

The functions of the regulatory body are described in IAEA Safety Standards Series No.
GSR Part 1. The main regulatory functions are:

¢ Review and assessment of information relevant to safety

¢ Authorisation of facilities and activities

e Inspection of facilities and activities

e Establishment of an enforcement policy

e Establishment of regulations and guides

Additional regulatory functions are, for example:

e Research and development

e Emergency preparedness and response

e International cooperation

e Communication with the public and interested parties

Safety Report n°79 has associated tasks for the main regulatory functions, which are
kinds of knowledge-based objectives! necessary to achieve the specific regulatory functions.

The Regulatory Functions Map is the set of the regulatory functions with the associated
tasks.

The Regulatory Functions Map has to be established by the management, according to
the mission of the organisation, by choosing the main regulatory functions that must be
realised, and identifying the tasks necessary to accomplish those functions. This may be done
through a collective judgement by the managers and others involved. Safety Report n°79
provides examples of tasks for the main regulatory functions. That provides an example of a
Regulatory Functions Map. It is clear that this example is just a starting point and has to be
adapted to each particular case.

ANNEX 2: Tool for building a Regulatory Functions Map

4.2 BUILD THE KNOWLEDGE DOMAINS MAP

The Knowledge Domains map (or Knowledge map) is a representation, given by the
knowledge actors, of how the knowledge domains are structured. The knowledge domains

Li.e. that require certain sets of KSAs (Knowledge, Skills, Attitudes)
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contain the know-how or skills (we talk also of KSA: Knowledge, Skills and Attitudes) which
are useful and necessary to operate the different business processes. This map is split into
knowledge axes (or themes), domains and then sub-domains. This map has the objective to
represent the different knowledge domains in the organisation in a clear and easily
understandable way. This map must be consensual among the knowledge actors, and
represent a shared view of what is the knowledge necessary and sufficient to achieve the
regulatory functions.

The table below provides detailed examples of regulatory knowledge domains, which
have been adapted from Safety Report n°79 and the related SARCoN tool [TECDOC 1757].
This table will provide a template to identify the actions needed to implement Knowledge
Management processes in the KM plan.

Sample of knowledge domains

Quadrant 1: Legal, regulatory and organisational basis

1.1 Legal basis

1.2 Regulatory policies and approaches

1.3 Regulations and regulatory guides

Nuclear safety areas:

Technical safety requirements for siting, design, construction, commissioning,
operation, decommissioning and waste management of nuclear facilities or devices;

Requirements on the safety analysis report

Operational limits and conditions, surveillance and maintenance;

Emergency preparedness and response;

Requirements related to the periodic safety review.

Radiation protection areas:

Requirements related to radioactive sources;

Planned exposure situation;

Occupational exposure;

Medical exposure;

Public exposure;

Existing exposure situations;

Emergency exposure situations.

1.4 Management system

Quadrant 2: Technical disciplines

Methodologies and analysis:

Safety assessment methodology;

Deterministic accident analysis;

Probabilistic safety analysis;

Severe accident analysis;

Reliability analysis;

Human and organisational factors and human performance;

Site evaluation;
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Fire analysis and protection systems.

Specialised areas:

Instrumentation and control systems of nuclear power plants (NPPs), including
software reliability;

Criticality safety;

Materials, including radiation effects on materials, corrosion and corrosion chemistry;

Dosimetry.

Additional areas:

Security, nuclear materials protection, control and accountability;

Safety in transportation of radioactive material;

Management of spent fuel and radioactive waste;

Decommissioning of nuclear plants;

Industrial safety;

Radioecology.

Quadrant 3. Regulatory Body’s practices

3.1. Review and assessment

Regulatory body’s requirements for review and assessment;

Methodology for review and assessment

Other regulatory processes when needed (such as inspection, on site verification,
confirmatory procedures...)

Format and content of safety evaluation report

3.2. Authorisation

Processes and procedures for authorisation

Restrictions and/or conditions imposed in the authorisation

Procedures from granting, modifying, suspending or withdrawing an authorisation

3.3. Inspection

Inspection plans

Requirements, guides, processes and procedures

Significant issues and possible non-compliance by observation

Identification and evaluation of inspection finding

Root cause analysis

Reporting

3.4. Enforcement

Policy, requirements, processes, procedures and related guides

Support by other law enforcement agencies (law advice, other regulators...)

Corrective actions and confirmation of effective implementation

3.5 Development of regulations and guides

Processes and procedures for developing regulations and guides

Identification of needs (feedback for implementation of existing regulations, new safety
issues, emerging technology, changing standards and new laws...)

Processes and procedure to assess and incorporate comments from interested parties
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Quadrant 4. Personal and Behavioural

Management system

Safety culture

ANNEX 3: Tool for building a Knowledge domains map

4.3 CRITICAL KNOWLEDGE IDENTIFICATION

The basic tools for Critical knowledge identification are the “Knowledge Domains
Map” and a set of “Critical Knowledge Factors™.

What is a critical knowledge is not obvious. The first evident criterion for criticality is
the risk of knowledge loss, but it must be balanced with others criteria (a non strategic
knowledge is not very critical, even if there is a strong risk of knowledge loss). Critical
factors are about vulnerability, gaps, strategic issues, acquisition, complexity etc. It is
suggested to carefully establish and discuss a comprehensive grid of Critical Knowledge
Factors .

These tools will be used as support for the interviews during the evaluation of the
criticality of the knowledge domains.

For each knowledge domain, one has to designate reference people that will be
interviewed for the assessment of the domain criticality. This step (called "name dropping™)
may be difficult, especially in large organisations. The credibility of the assessment is based
on the legitimacy of the people asked. A knowledge map can be very detailed, but one has to
choose a level of granularity in the map that does not require too many interviews.

Criticality assessment takes place systematically with the criticality grid built with the
set of Critical Knowledge Factors and a rating procedure. Evaluation of the criticality of one
knowledge domain consists in rating every criterion for that domain. The higher the rate is,
the more critical the domain is. Each domain is evaluated independently of the others. The
method may lead to heavy implementation, regarding the number of domains and criteria
used and if there are many evaluators. That is why it is suggested to use tools to facilitate the
evaluation task. Results are graphically synthesised in a "radar” (also called Kiviat) diagram
and other Excel representations.

Figure 4 gives an example of a Critical Knowledge Factors grid, and an example of
Kiviat diagram obtained after an evaluation of a knowledge domain using this grid.

Thematic axes Criteria

Rareness e Number and availability of possessors
¢ Specific (non- subsidiary) character

e Leadership

¢ Originality

¢ Confidentiality

Usefulness to company e Appropriateness to business operations
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e Creation of value for parties involved
Emergence

Adaptability

Re-usability

Difficulty in identifying sources
Mobilisation of networks

Tacit character of knowledge
Importance of tangible sources of knowledge
Rapidity of evolution

Depth

Complexity

Difficulty of appropriation

Knowledge background
Environmental dependency

Internal relational networks

External relational networks

Difficulty in  acquiring
knowledge

Difficulty in  exploiting
knowledge
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11 Difficulty of identification of the
source

Figure 4: Grid of critical knowledge factors and a Kiviat diagram obtained with this grid?

At the end, each knowledge domain is associated to a score that represents its criticality.
In addition, it is essential to provide one or two pages for each domain describing the
highlights that have been pointed out during the assessment (recurring elements highlighted
during the interviews and those characterising the criticality of the domain), and the
recommendations that have been suggested to face the criticality of the domain (knowledge to
capture, to codify, to share, to create ...).

ANNEX 4: Tool for Critical knowledge identification

2 Example of the French Knowledge Management Club
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4.4 ALIGNMENT AND DECISION FOR THE KM PLAN

Alignment consists of identifying which knowledge domain is required for which
regulatory function or associated task. The criticality of the knowledge domains analysed in
the criticality assessment must be weighted by the use of the domain in the different
functions. Criticality of a domain increases with the number of regulatory functions or
associated tasks which require this domain.

For instance, Appendix | and Il in SRS n°79 provide alignment matrices (Knowledge
domains x Regulatory functions) at a general level.

The Knowledge Management plan is built from the large amount of information
collected during the interviews with stakeholders in criticality assessment. This information is
summarised in a decision support document including, for each knowledge domain:

e The criticality score obtained by the criticality assessment

e The weighting obtained by the alignment with regulatory functions

e The highlights giving the justification of the domain criticality

e Possible options of knowledge actions to reduce the criticality

The recommendations maybe of different types: recommendation for management,
recommendation for competence management (training, recruiting ...) etc. The KM plan only
selects the recommendation linked to knowledge resources or Knowledge Management
processes. The main Knowledge Management processes are:

» Knowledge organisation

» Knowledge codification

» Knowledge sharing

» Knowledge retrieval

» Knowledge creation

The decision support document is to be discussed by the management that selects the
different Knowledge Management processes to be implemented in the different knowledge
domains, and the final KM plan must be established and endorsed by the Executive Board.

ANNEX 5: Template for KM Plan design
5IMPLEMENTING THE KM PLAN

5.1 KNOWLEDGE ORGANISATION

5.1.1 Organising the knowledge resources

1) Tangible resources (explicit knowledge)

There are two kinds of tangible knowledge resources for regulators:
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e Knowledge resources produced by “Knowledge Management processes” as the
knowledge formalised in guides and doctrines, lessons learned, learning modules, R&D
products, external knowledge resources (IAEA Safety standards, WENRA (Western
Nuclear Regulators Association), WONUC (World Council of Nuclear Workers), TSO,
national resources...) etc. In the following called “Technical knowledge”

e Knowledge resources used in “operational processes” for regulatory functions as
inspections. These resources, produced by “business processes” are linked to data and
information collected in the different nuclear sites. In the following called “Business
knowledge”, for example, evaluation reports, safety reports, incident reports...

2) Intangible resources (tacit knowledge)

A specific knowledge resource is partly intangible, consisting of knowledgeable
people. These people are never isolated, but included in one or several networks of
different kinds: knowledge communities, communities of practice, collaborative groups,
social networks etc. Access to those people, via these networks is essential for knowledge
management. Those networks are often the “living link” between business knowledge and
technical knowledge.

I
Knowledge Networks
1

o );'. : :‘f - -

™ &:‘ L (v} ¥/
Technical | " & 8 Business
Knowledge

Knowledge
J

Guides,
doctrines

Knowledge
books

Simulation
software

R&D
results

Informatlon
retrieval
Documentation

Training
modules

Figure 5: The general architecture of a Knowledge Repository

The knowledge repository is the collection of all the knowledge resources required
for the good functioning of the operational processes or support processes.

Figure 5 gives an example of architecture of a knowledge repository making the
distinction between “Technical knowledge” and “Business knowledge”. As shown in
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figure 5, the knowledge repository is structured in two main modules: the business
knowledge and the technical knowledge. Usually, those two modules have common parts,
but may have separate management. The business knowledge is managed by operational
units; the technical knowledge is managed by KM, R&D, Documentation etc. units.

5.1.2 Adding new knowledge resources

The KM action plan usually reveals the lack of knowledge resources, not available
in the current knowledge repository. It is then necessary to add those resources, required
by the knowledge actors. There are various types of possible knowledge resources. In the
following, some of the most required resources in KM are mentioned.

e Yellow pages

“Who knows what?” This is a directory where the experts, the specialists are
identified, with their knowledge domain and the questions they are able to answer.
Establishing yellow pages with the knowledge actors is a long process, from identifying
and validations the experts, to mobilising them for the benefits of everybody.

¢ \Web resources

This refers to useful and pertinent URLs (internal or external) for knowledge
problems. Inventorying and centralising of those different addresses may be difficult and
long.

e Document classification scheme

Access to documentation is never easy, and a big amount of time is dedicated to
information search. A good classification system will facilitate access to documentation.

e Technical and scientific documentation

Especially in the nuclear domain, the number of technical and scientific
documentations is huge. Identification of the necessary documentation for different
purposes, and organisation of its production and access is needed.

e Training resources

Training modules are a specific and common way to access to some knowledge in
the organisation. Links may be organised in the knowledge repository to the existing
useful modules existing in the learning systems.

e Access to knowledge communities

Identifying and organising access to the various and numerous knowledge
communities (working groups, communities of practice, communities of interest, etc.) is
important for socialising knowledge within the organisation

[ ]

52 KNOWLEDGE CODIFICATION

5.2.1 Codification processes

1) Knowledge based documents (basic principles, doctrines, guidance, standards...

Documentation is often required for capitalisation of different of knowledge like
rules, principles, doctrines, and returns on experience, etc. These are very important
knowledge resource in the scope of KM.
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ANNEX 6: Elaborating knowledge based documents

2) Knowledge books (tacit expertise elicitation)
A knowledge book is the elicitation of some critical tacit knowledge (individual or
collective). It is a special type of document (that may be hypermedia) that requires
specific methods, belonging to the set of Knowledge Engineering methods.

ANNEX 7: Design of knowledge books
5.2.2 Lessons learned, return on experience

The PMI (Project Management Institute) defines Lessons learned as the learning gained
from the process of performing a task. Lessons learned may be identified and documented at
any point during the project's life cycle. The purpose of documenting lessons learned is to
share and use knowledge derived from experience to:

« Promote the recurrence of desirable outcomes
o Preclude the recurrence of undesirable outcomes

As a practice, lessons learned includes the processes necessary for identification,
documentation, validation, and dissemination of lessons learned. Utilisation and incorporation
of those processes includes identification of applicable lessons learned, documentation of
lessons learned, archiving lessons learned, distribution to appropriate personnel, identification
of actions that will be taken as a result of the lesson learned, and follow-up to ensure that
appropriate actions were taken.

Implementing an effective “lessons learned process” is one of the most popular
Knowledge Management process. For any critical task, or any important project it is very
useful to implement such a process. This process is an international standard of Project
Management, so a lot of guides are available for its implementation. An example is given in
annex 8

ANNEX 8: Lessons learned process description

5.3 KNOWLEDGE SHARING

5.3.1 Knowledge communities or communities of practice

In KM, the most popular way for implementing Knowledge Sharing is the use of
“communities”. There are a lot of type of communities, and a lot of definitions. Here are two
main definitions:

e a knowledge community is a group of people within an enterprise who engage in
knowledge-sharing activities in support of a common work interest (shared responsibility for
a business process, a product or service, or a project...). The knowledge community may
include people from multiple disciplines within the enterprise, as well as extended-enterprise
participants (service providers, supply-chain partners or customers).
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e a community of Practice is a group of people who share a concern or a passion for
something they do and who interacts regularly to learn how to do it better.

Every network of people with a common interest is not a knowledge community or a
community of practice. Three characteristics are crucial:

1. The shared domain: A community is not merely a network of connections between
people. It has an identity defined by a shared domain of interest. Membership
therefore implies a commitment to the domain and therefore a shared competence that
distinguishes members from other people.

2. The engagement in the community: In pursuing their interest in their domain,
members engage in joint activities and discussions, help each other, and share
information. They build relationships that enable them to learn from each other.

3. The shared repertoire: Members of a community are knowledgeable practitioners.
They develop a shared repertoire of resources: experiences, stories, tools, and ways of
addressing recurring problems. This takes time and sustained interaction.

Thema Criteria
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Figure 6: Grid of key success factors for a knowledge community and a Kiviat diagram obtained with this grid®

In addition, in their collaborative work, knowledge workers in a community have often
intensive use of IT tools of different kinds for communication, collaboration, cooperation or
problem solving.

A combination of those three characteristics determines how the community is adequate
for Knowledge Sharing. Adequate tools are strongly enhancing the community functioning.

Building a community for Knowledge Sharing is not straightforward. There are a lot of
failure factors. A careful attention to the structure and the functioning of the community is
necessary to manage that kind of knowledge network.

Annex 9 gives an Excel tool that can be helpful in that purpose. It is a Community
Maturity Model that gives 18 key factors of success for a knowledge community, and a way
to evaluate an existing community, leading to a Kiviat diagram, characteristic of its
Knowledge Sharing capacity.

ANNEX 9: Tool for Community Maturity Assessment
5.3.2 Knowledge Transfer:

Knowledge Transfer is the practical problem of transferring knowledge from one
part of the organization to another. It seeks to organize, create, capture or distribute
knowledge and ensure its availability for future users.

Knowledge Transfer maybe understood in a very large scale, sometimes rather
equivalent to Knowledge Management. Here, it will be considered as a process that
includes a variety of interactions between individuals and groups to communicate and
share knowledge such that the recipient of knowledge has a cognitive understanding, and
the ability to apply the knowledge.

Before being implemented, a Knowledge Transfer process has to be clearly defined
in term of:
e Justification of the needs for knowledge transfer
e Knowledge to be transferred

3 Example of the French Knowledge Management Club
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e Expected benefits
e Context of the knowledge transfer
e Actors (Knowledge holders, Knowledge recipients ...)

The Knowledge Transfer process can be illustrated by figure 7

[ Knowledge Transfer Process ]

Context parameters
influencing Knowledge Transfer

| Justification | Knowledge holders Concerned population
« Transferring Activities ||- /V

* Learning Activities

Transferred
Knowledge

- J

Figure 7: The Knowledge Transfer process

Methods and processes for knowledge transfer are numerous. Here are some widely
used:

e Training
Face to face learning
E-learning (autonomous or tutored)
Virtual classrooms
Serious games or role playing games
e Onjob training
e Mentoring or tutoring
e Work-based/School-based learning
e Knowledge Networks
= Working group
= Community of practices
= Expert network

Supporting technologies for knowledge transfer are also numerous. Here are some
examples:
Content Management System
Blogs
Wikis
Shareware
Knowledge portals or knowledge servers
Collaborative tools
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ANNEX 10: Guide for implementing a knowledge transfer process

5.4 KNOWLEDGE RETRIEVAL (KNOWLEDGE ACQUISITION)

In KM, knowledge retrieval (also called “knowledge acquisition”, but there are many
other definitions of that term) refers to the knowledge that an organisation can try to obtain
from external (in some cases internal) sources. Sources include suppliers, competitors,
partners/alliances, customers, external knowledge networks etc... Knowledge retrieval is
supported by information retrieval from a more and more wide range of information
resources, usually available on the web. Information retrieval uses database management
systems, suitable for retrieval of structured data or web search engines, suitable in finding the
relevant documents or web pages. To leverage the increasing data volumes available on the
Internet and other information sources, knowledge retrieval processes need to not only
retrieve already available information, but to generate knowledge.

Knowledge retrieval is a systematic process of capturing, analysing and exploiting
useful information for knowledge generation in an organisation. Technology watch or
Environmental scanning processes are significant and important examples of knowledge
retrieval processes.

The task of Technology watch is to observe, track, filter out and assess potential
technologies from a very wide field extending beyond the normal confines of the sector. The
Technology Watch process must be capable of identifying any scientific or technical
knowledge useful for the organisation’s innovation process. A Technology Watch process can
be broken down into four main phases: a needs audit, data collection, processing of the data
collected and integration and dissemination of the results.

Environmental scanning is the study and interpretation of the political, economic,
social, technological environmental and legal factors which influence the organisation
(events, trends, issues and expectations of the different interest groups). Results are often
forerunners of trend breaks and major changes to come in the organisation’s Knowledge
resources (e.g.: a value shift in society, a technological breakthrough innovation, a paradigm
change...). The Environmental scanning process deals with gathering information about
events and their relationships within an organization's internal and external environments and
the analysis of this information.

The Knowledge retrieval process is always composed of four main phases: requirement
needs analysis, information retrieval, representation of the information collected, and
knowledge generation. More precisely, the successive tasks are:

1) Projection

The question is “what is the request?” Before sending a request to the available
information corpus (“projection”), it is necessary to have a clear view of what information is
needed, what is the objective, and are what the pertinent information resources to investigate.
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The projection task is the mapping of (tacit or explicit) knowledge representation of a
part of the Knowledge resources of the organisation with the perceived or perceivable
environment.

It is a knowledge-based task, so it is suggested to analyse and structure the existing
knowledge by interviewing the domain experts, to make a state of the art of their knowledge,
to reformulate the initial question (which is often ill-based), with new point of views, and to
have a better structuring of the domain to be enriched by the knowledge retrieval process.
Axes for information retrieval are decided, and a first phase of information retrieval is
performed.

2) Distortion

After the first phase of information retrieval performed with the projection task, the
distortion task is caused by the perception by the knowledge actors of the organization of a
discrepancy between the image of the projection and the environment. Differences appear
because the knowledge in the organization has not a one-to-one correspondence with the
information in the observed environment. This task leads to the discovery of what is called
“weak signals”, or “singularities”. It has to be organised with discussions with the domain
experts, brain storming etc.

3) Identification
This task makes explicit the weak signals, the points of interests that have been
discovered, and refines the required information retrieval.

4) Relevant feed-back

It is a graduate task to eliminate in the searched corpus what is non pertinent and to
focus on what is important for the initial objective. The issue of that task is the best possible
information corpus relevant to the initial problem of knowledge retrieval.

5) Representation

The obtained corpus in the previous tasks is always voluminous. It is a long list of data,
documents, web pages etc. It is unable to give a clear view of the content and the signification
of what has been obtained. Then a thorough analysis of this corpus is necessary to
communicate the results to the actors, in an understandable language. Mathematics and/or
cognitive operations must be performed on the different part of the corpus to build special
representations, models, graphs, grids or any other means (mainly based on graphics,
figures...) to explain the results of the information retrieval process.

6) Knowledge generation

The last task is the transformation of the information retrieved in the previous tasks into
knowledge which is useful for the organisation. This task is often reduced to the
dissemination of the results of the information retrieval process to the concerned actors, who
are supposed to tacitly transform that information into knowledge. From a KM perspective, it
is not sufficient and efforts have to be made to organise a shared understanding of the
information retrieval process (socialisation of the results), to integrate explicitly the generated
knowledge in the Knowledge resources, to support new decisions etc.
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The different tasks may be supported by IT tools. They are numerous and various tools to
support the information retrieval process (text mining, text analysis, search engines ...), and
also organised information sources (Bibliographies, Catalogs, Indexes, Finding Aids,
Registers, Online Databases...). There are a lot of information professionals able to support
that process in relation with the clients. This is also the case for the representation task (data
visualisation, infographics, concepts mapping, mind mapping ...). On the other hand the first
and the last tasks in the process (projection, and knowledge generation) are KM tasks, and for
the moment they lack methodologies and tools.

eDefinition of the strategic axes for
information retrieval

eAreas of information retrieval
eInformation sources

eInformation retrieval requests
eActors analysis

Projection Identification If

Identification of Analysis of
singularities or weak signals distortion factors

Knowledge
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Knowledge generation |<——| Representation |<—| Relevant feed-back |<—

*Contextualisation of retrieved
information,
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*Mapping tools,
sinfographics,
evisualisation

*Selection of the pertinent
point of views

*Transformation into useful tools .'Readjus.tment 0f
knowledge, . information retrieval
eIntegration in the Knowledge requests
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Figure 8: The Knowledge Retrieval process

5.5 KNOWLEDGE CREATION

This paragraph is linked to the regulatory function on Research (INSAG 16)

The general definition of Knowledge creation in KM is the formation of new ideas
through interactions between explicit and tacit knowledge in individual human minds
following the celebrated Nonaka’s cycle, combining the four processes of knowledge transfer
between tacit and explicit knowledge : socialisation, externalisation, combination,
internalisation as seen in figure 9.
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Socialisation

Figure 9: The Knowledge cycle for knowledge creation

This definition contains in itself the whole framework of Knowledge Management, and
one must distinguish between knowledge transfer and knowledge creation, although
knowledge sharing and knowledge creation thus go hand in hand, because knowledge is
created through practice, collaboration, interaction, and education, as the different knowledge
types are shared and converted.

In fact, the ability to create new knowledge is often at the heart of the organisation's
competitive advantage. This issue is generally not treated as part of knowledge management
since it overlaps with innovation management. If one chooses a broader knowledge
management definition, one must refer to some aspects that pertain to innovation.

To be consistent, the definition of the process of knowledge creation in KM is the
overlapping part of the innovation process that requires KM support.

The literature on innovation process in organisations is huge. It is impossible to make

an exhaustive description. However, most models and methodologies propose, partly or
entirely, a process in eight phases:
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Figure 9: A generic innovation process

1. Strategic prepositioning: choice of innovation as a strategic priority by
creating favourable conditions for its deployment: Trends analysis, technical watch,
environmental scanning, competitive intelligence...

2. Definition and decision on scope and target: analysis of market needs,
definition of targets and priorities, determining the scope and the environment of the problem

3. Issues design: sharing issues between research and marketing, building
scenarios, anticipating opportunities and risks, identifying key factors of success

4. Idea generation: implementation of creativity methods and techniques,
innovative design approaches, disruptive research...

5. Concepts design and qualification: transforming ideas into concepts,
assessment in terms of added value, cost, quality and deadlines

6. Concept selection: project selection, feasibility study, definition of output
products, their ecosystem and the production process

7. Realisation: design, implementation and test projects, prototyping,

industrialisation, production organisation

29





8. Deployment and evaluation: protection of the innovation, diffusion, evaluation
of its introduction in the market

Only the processes 1, 2, 3, 4 and 5 are related to KM processes. For instance,
process 1 needs the support of a knowledge retrieval process, as it has been already
discussed in the former paragraph.

Processes 4 and 5 deal with creativity and inventiveness which are two parallel
activities: “ideas generation” from one hand, and “concept design and qualification” on the
other hand. Creativity is considered as ideas generation and inventiveness corresponds to
knowledge creation from these ideas (design knowledge). There is often no distinction
between creativity and inventiveness. Creativity techniques are often uncorrelated both to
existing knowledge and to the creation of new knowledge, materialised as new Knowledge
resources (by patents or documents, for instance).

M,

Creativity / Inventiveness /
Identification of innovation laws and Innovative ideas
potential innovation pits
*History of ideas, - Innovative design
*Genealogic trees of Innovative

Knowledge Dirilling

innovations, knowledge creation

elessons learned....

Knowledge ' ( Knowledge
_Resources ______Ess_ources

Figure 10: Knowledge Based Innovation process

The correlation with creativity and the knowledge resources of the organisation is called
“Knowledge Based Innovation”. Knowledge Based Innovation follows the process illustrated
in figure 10.

The Knowledge Based Innovation process has two main phases:

e Knowledge drilling as a support of creativity.

Creativity is an evolutionary process of the knowledge resources of the
organisation. The evolution of ideas follows the guidelines set by past developments,
according to knowledge trajectories that can be tracked by analyzing the knowledge
resources: choices, decisions, discoveries, lessons learned etc. that have been produced in
the past. Knowledge drilling is a careful analysis of the history of past ideas and
innovations that have led to significant changes in the organisation or that have been
discarded for some reason. The analysis of this history is then extrapolated to identify
some potential useful ideas for future innovation.

There exist a lot of creativity methods, but a few are based on knowledge drilling.
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The most popular creativity tools, with numerous classical methods are the brain-
storming methodologies. They include a phase of divergent thinking (getting away from the
given problem, calling for subjectivity, analogy, imagination in order to come back later to
the problem from another angle) and a phase of convergent thinking (transforming ideas into
solutions answering the initial problem, using a logical reasoning).

An example of knowledge-based knowledge creation method is the famous TRIZ
method, Russian acronym standing for Theory of resolution of Inventive Problems, elaborated
by G.S. Altshuller in the 80’s, is dedicated to the resolution of technical problems needing
innovative solutions. It shows that, when facing such kind of problem, it’s possible to find
inspiration in another fields to solve similar problems. TRIZ is the archetype of knowledge-
based innovating design method: it looks after existing ideas in data bases and the so-
generated solutions are all based on existing knowledge. It’s typically a creativity method, as
long as it provides no mean to concretise the chosen solution and it needs extra process to
provide innovative design and knowledge able to be patented as an invention.

e Innovative knowledge creation as a support of inventiveness.

Inventiveness is a transformation process of the creative ideas into effective
knowledge in order to design new products, new services, further improvements etc. It
implies often a Research and Development activity. This process is a key process for
Knowledge Management, because its issue is the elicitation (by documents, studies,
patents ...) of an effective knowledge that must be capitalised as a new knowledge
resource.

ANNEX 11: A Knowledge Based Innovation process
ANNEX 12 : Tool for Innovation Maturity Assessment

5.6 USE OF TERMS

1. Capacity

Integration of a set of individual competences in order to achieve the strategic goals of the
organisation

2. Competence

Accumulation of experience by putting in practice, individually and efficiently knowledge
in an operational activity in order to achieve required objectives. It is the combination of
knowledge, skills and attitudes (KSAS) necessary to achieve a task.
3. Critical knowledge identification
Process of identification of the critical knowledge domains of the organisation, based on
interviews of knowledgeable people and a set of critical knowledge factors

4. Critical knowledge

Critical knowledge is a knowledge domain that is crucial for the organisation and that
may be threatened for different reasons. Critical factors for knowledge are about scarcity,
gaps, strategic issues, difficulties of acquisition, difficulties to operate etc.
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5. Data
Data are the results of the process of perception of the reality with sensors (natural or
artificial), and given in the form of non interpreted raw facts
6. Explicit knowledge
Explicit knowledge is the knowledge that has been articulated or has already been
codified in some form such as manuals, procedures, databases, or electronic media.
7. Information
Information is a structured set of data. The terms used in that structure are understood by
professional of the domain.
8. Knowledge Book
Knowledge Book is a document resulting of the elicitation of some critical tacit
knowledge (individual or collective). It is a special type of document, that maybe
hypermedia, that requires specific Knowledge Engineering methods for interviewing
experts, modelling knowledge, and documenting chunks of knowledge
9. Knowledge Resources
All the resources (tacit or explicit knowledge, knowledge networks, information systems,
documentation ...) that contribute to the effectiveness of knowledge in action. The set of
knowledge resources constitutes the knowledge capital of the organisation.
10. Knowledge Codification
Process that transforms tacit knowledge in explicit knowledge
11. Knowledge Creation
Knowledge process that generates innovative knowledge based on collected information,
interactions between actors, feed-backs from activities, inputs from R&D etc.
12. Knowledge Management Plan
A Knowledge Management plan is a document that maps all the knowledge domains
involved in the organisation’s activities, and that lists all the necessary actions to organise
knowledge resources, codify tacit knowledge, share, acquire and create knowledge
13. Knowledge Management Strategy
A Knowledge Management Strategy is a concise, high level and organisation specific
statement that clarifies Objectives, Responsibilities and roles, Timeline and internal
communication, Resources , Links between Knowledge Management and other
processes, Link to national context and Other topics of interest to be considered
14.Knowledge management
Knowledge management is an integrated systematic approach to manage knowledge:
identifying, sharing, acquiring, and enabling groups of people to create new knowledge
collectively to help in achieving their objective. In the case where Knowledge
Management concerns one specific organisation, it is referred as Organisational or
Corporate Knowledge Management.
15.Knowledge map
A hierarchical representation of the different knowledge domains involved in the activity
of the organisation.
16.Knowledge processes
Processes that have knowledge as inputs and/or outputs, and that participate in
knowledge transformation.
17.Knowledge Retrieval
Process of knowledge acquisition from external or internal information sources
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18. Knowledge

Knowledge is a structured set of pieces of information linked by a cognitive model,
(explicit or not), that put them into context and that is justified.

19.Regulatory functions

The functions that need to be performed by a regulatory body to comply with its legal
mandate.

20.Regulatory knowledge domains

Knowledge domains required to perform the regulatory functions

21.Tacit knowledge

Tacit knowledge is the knowledge held in the mind of individuals and is often unspoken
and difficult to articulate, share or transfer. It is rooted in practice, experience, intuition,
judgement and individual skills.

ACRONYMS :

CKO: Chief Knowledge Officer

DIKCC: Data, Information, Knowledge, Competence, Capacity
GC: General Conference

GSR: General Safety Requirements

KM: Knowledge Management

KSA: Knowledge, Skills and Attitudes

MASK: Methodology for Analysing and Structuring Knowledge
SARCOoN: Systematic Assessment of Regulatory Competence Needs
SRS: Safety Report Series

TECDOC: Technical Document

TSO: Technical and Scientific Support Organisation
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