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EXECUTIVE SUMMARY

This document contains deliverable D3.2 of the IST project European KM Forum – European
Knowledge Management Forum. The objective of the Network is to establish a well co-ordinated
and effective support infrastructure throughout Europe in order to share and exchange the latest
developments in the Knowledge Management domain.

This is the second of two tasks in Work Package 3 – KM implementation approaches. The objec-
tive of this work package is to define a European reference for knowledge management implemen-
tation. Task 3.2 – Framework and guidelines for human factors change management in KM – is
concerned to the analysis of the impact of human factors on the implementation of knowledge
management projects and to the definition of guidelines to support change management.

This version of deliverable D3.2 is structured as follows. After an introduction and the description
of the general approach (Sect. 1 and 2), Section 3 provides an overview on human factors in change
management. In particular, strategies for organisational change, the learning perspective on change,
approaches to increase organisational performance through change, and methods for supporting
organisational change are analysed. Section 4 proposes a classification of the knowledge manage-
ment domain based on three dimensions, namely organisations needs and solutions, which derives
from the analysis done in task 3.1. Since Task 3.1 proceeds with the same timetable of Task 3.2,
the Section was left empty. It will be completed in a next version of this document. Section 5
analyses the way the above described strategies, approaches and methods for managing human
factors in organisational change can be applied in the knowledge management environment. At
present, the Section has a special focus on the Siemens ICN case. In a next version, this section will
report the analysis of all the case studies and best practices emerged from the gathering phase of
task 3.1 (currently reported in D3.1). Section 6, which aims at describing a guideline for managing
human factors change, is structured in two parts. The first part reports the results of some previous
research. Since the second part has to propose the results of the analyses done in T3.2 and the fac-
tors emerging from T3.1 as well, it will be completed in a next version of the document.

The T3.2 task has to be completed at the end of the project (project month 36, 31.12.2003). Further
releases of the deliverable are planned at project months 21 (30.09.2002), 30 (30.06.2003).

The task is carried out by Cezanne (as WP leader), BIBA, FhG-IAO and ICN, and it is supported
by all nodes of the European KM Forum who contribute by providing information about KM pro-
jects.

Further releases of D32 will be available at:

• (month 21) 30.09.2002 Final Report Month 21
• (month 30) 30.06.2003 Final Report Month 30
• (month 36) 31.12.2003 Final
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1 INTRODUCTION

The task 3.2 - Framework and guidelines for human factors change management in KM - of the
EKMF project is part of Work package 3 “KM implementation approaches”. It is focused on the
change management and human factors issues related to the implementation of KM projects. The
main target is to identify guidelines as result from the literature, from the available best practices
and from the analysis of a large number of implementation cases.

This work is the basis for further activities of WP3 “KM implementation approaches” and WP5
“KM portal” since it provides basic contents for these and helps to co-ordinate future activities
especially on the way to common approaches and standards in KM.

This document is divided into eight chapters. Chapter 1 of this document gives a short introduction
into the approach to the topic, especially the research approach and the relation to the overall KM
framework coming out of WP1. Chapter 2 is strictly related to the work done in task 3.1, KM Im-
plementation approaches. Chapter 3 provides a general introduction to the Change Management
Theory, identifying particular issues of the KM context. A complete overview of the Human Fac-
tors is given in chapter 4. Chapter 5 is a connection point between the KM domain and Human
Factors and Change Management issues. Chapter 6 represents a deep analysis of the Change Man-
agement practices. Chapter 7 derives from the above analysis a sort of general guidelines for the
management of human factors in knowledge management projects. Conclusions are provided in
chapter 8.

1.1 Goals of Common approaches in KM

Within the overall context - namely to support the industrial uptake and academic research in KM -
the following requirements and goals for Common approaches, especially a KM framework in
Europe have to be mentioned:

• To provide a holistic view of the KM domain (in the sense of ‘KM in a nutshell,
what is KM, what is the mission/message and what are the typical elements’)

• To address all stakeholders in KM (SMEs, large organisations, consultants, aca-
demics, vendors, policy makers, etc.)

• To be based on broad consensus and give a neutral, non biased, and well accepted
view on KM

• To address the information needs of KM beginners as well as the need for a point
of reference for KM experts

• To provide recommendations and links for the first steps (where to start)

• To include a core KM terminology

• To represent the specific challenges and advantages of KM made in Europe

• To be able to hook in other existing and/or emerging KM standards

• To talk a simplistic and serious language

• To be short and comprehensive

• To be public domain.
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1.2 Concept of European Common approaches in KM

Based on the above mentioned arguments, the European KM Forum sees the standardisation ap-
proach as a holistic approach involving a spectrum of standard levels for specific components of
KM. The following figure shows the holistic standardisation approach of KM within the European
KM Forum.

Figure 1: The way to common approaches

Due to the broad distributed, single solutions in different KM aspects of the field - representing a
broad diversity of ‘isles’ of experience, competence - at this time (presented in the left side), some
approach towards commonality seems to be relevant. In a first step of this holistic process, the most
appropriate and relevant pieces are extracted and put together in a systematic, structured way to
develop a common terminology based on common experiences leading to common approaches.
This builds the KM framework. Out of this framework, guidelines and standards are built. Thereby
different standards could be thought of for different components of the framework, like e.g. a
EFQM-similar model for the holistic management approach, VDI guidelines for KM processes and
CEN-ISSS workshop agreement for KM technology architectures. With this set of solutions, differ-
ent organisations with various needs of knowledge will be able to solve their specific problems.

The overall process has to be considered as a holistic cycle, that is enriched every time by cycling
through this process and is refined through the contribution of all involved partners, e.g. the Euro-
pean KM community as well as business and research partners.

How this work toward common approaches or even standards in KM will be realised is shown in
the following figure, where the operational process of the European KM forum is represented.
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Standards

Guidelines

Common Approaches

Figure 2: Cycle concept to European common approaches in KM

Gathering

The first step includes the research and state of the art about existing Change Management prac-
tices and Human Factors analysis in KM domain.

Structuring

Within the second step, all the gathered information about the Change Management practices in
KM domain and Human Factors analysis will be clustered and structured. The result of this step is
a clear overview over the influences and benefits in adopting Change Management guidelines in
KM implementation projects.

Catalysing

Step three uses the EKMF community infrastructure to catalyse the foregoing steps. The result
consists of a guidelines set for adopting Change Management issues in KM implementation pro-
jects.

Formulating

The EKMF project team view and the community view on this subject.

Evaluating

Within this last step of the common approach cycle, the guidelines set for adopting Change Man-
agement issues in KM implementation projects will be validated and the same cycle according to
“common approaches” will be gone through.

1.3 Relation to European KM framework

The aspect of Human Factors and Change Management in KM domain has to be seen in the context
of a whole KM framework, proposed by the European KM Forum consortium. Following figure
shows the KM framework:
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Figure 3: First draft of European KM framework

The first draft of a KM framework developed by the European KM Forum consists of seven major
modules: KM strategies, Human + Social KM issues, KM organisational aspects, KM processes,
KM technologies, KM performance measurement and KM business cases + implementation as-
pects. These seven modules are closely linked together to support on the one hand side the innova-
tive ness of the whole system, on the other side to secure the aspect of reusing existing knowledge
within the system. Specifications of the modules will be described in the following paragraphs.

KM strategies

Before starting any kind of activity, one has to be clear, which way to go and what goals have to be
reached. The goals have to be clearly defined, also the direction and the manner of reaching these
goals. This leads to the point, to declare a strategy especially with regards to KM.

Human + Social KM issues

Hereby, the roles of persons and human beings will be defined. A clear definition about specific
human-oriented KM issues will be the result out of this module.

KM organisation

With regard to the organisational aspects, the KM framework will provide important hints to create,
run and maintain a knowledge friendly organisation. This will include the structure of a ‘KM or-
ganisation’ as well as the roles within such an organisation. It has to be seen as a guideline to align
existing organisational structures towards KM.

KM processes

This module will give answers towards the business processes and their adoption to KM. Not only
served as business processes also as general processes of activities in organisations, this module
will be helpful for the whole target group to be more efficient in acquiring, sharing and maintaining
knowledge.
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KM technologies

What technology for what purpose? This fundamental question will be answered with the KM
framework module ‘KM technologies’. It gives an overall overview over existing and future tech-
nologies towards KM and will be helpful for organisations to take the right decision in this ‘hard’
issue of KM.

Leadership

What will be the critical success factors in introducing a KM leader within your organisation?
What characteristics are desirable or presupposed? What activities are has the leader to do? All
about leadership and the surroundings is part of the KM framework module ‘leadership’. Appropri-
ate answers to the above and further questions will be given.

KM performance measurement

A KM system cannot be improved, if there is a lack of measuring the performance. This module
also provides metrics to get an overview over the maturity of your KM system. In addition to this,
measures will be formulated to push your KM system forward.

KM business cases + implementation

This module will provide good and best practices in the different areas of KM. In addition to this, a
general roadmap will be suggested. It will help organisations on their way to install and establish
their KM system. Due to the general orientation of this implementation methodology, it will be
possible to customise it to specific business requirements and needs.
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2 GENERAL APPROACH

This document puts special emphasis on the definition of critical success factors to support a seam-
less implementation and integration of KM in a companies organisational structure or even into
inter- organisational business liaisons with their underlying business processes.

Starting form the analysis in the related task 3.1, Standardised KM implementation approach, in
which several cases from industrial community, multi-national projects, consulting best practices
and academic experiences are gathered and structured, this document aims at finding relations be-
tween KM implementation projects and Change Management practices, and between KM imple-
mentation projects and Human Factors.

Typical questions are:

• How human factors can influence KM implementation projects ?

• How KM projects implementation can gain benefits from the consideration of human
factors (people motivation, management commitment, etc.) ?

• Which could be the common characteristics derived from different needs and ap-
proaches to adopt change management for KM projects ?

• Which could be the original issues strictly dependent on KM needs, which complete
or better characterise the change management theory ?

2.1 Overview Human Factors/Change Management

This section provides a comprehensive overview on human factors in change management. In par-
ticular, strategies for organisational change, the learning perspective on change, approaches to in-
crease organisational performance through change, and methods for supporting organisational
change. Change is fundamentally about people and the change programme has to address the peo-
ple who work in it to be successful. If a company fails in transforming itself, this is usually due to
disregarding human and organisational factors rather than to lack of technical skills. Although
change is required and felt as logical, people do not necessarily implement it. Thus, change man-
agement has to take into account how people think and act in relation to their business.

2.2 KM domain classification

In this Chapter, a classification of the knowledge management domain is proposed. This classifica-
tion is considered important to define the environment in which knowledge management projects
are developed and implemented. In particular, three dimensions are proposed for the classification.
The first dimension concerns the organisation in which a KM project takes place. Obviously, this
dimension can be characterised by many parameters, as it is discussed below. The second dimen-
sion concerns the KM needs. This dimension is addressed to characterise the specific problem of
knowledge management considered by a certain organisation. The third dimension finally regards
the KM solution. This dimension is intended to characterise the type of solution to the knowledge
management need adopted by a certain organisation. By these dimensions, it should be easier for an
organisation to find references and guidelines to design (or adopt) suitable best practices or critical
success factors for KM project implementation.
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2.3 Analysis Human Factors/Change Management in Knowledge Man-
agement

This section aims at analysing the way the above described strategies, approaches and methods for
managing human factors in organisational change can be applied in the knowledge management
environment. In particular, the goal of the section is to highlight the main factors an organisation
has to consider when a knowledge management project is implemented. The main risks and oppor-
tunities will be also underlined.

At present, the Section has a special focus on the Siemens ICN case. In a forthcoming phase of the
EKMF project, this section will report the analysis of all the case studies and best practices
emerged from the gathering phase of task 3.1 (Standardised Implementation Approach) and re-
ported in the corresponding D3.1 deliverable.

2.4 Guidelines Definition

The goal of this section is to define an EKMF guideline for managing human factors when organi-
sations have to change in order to implement a knowledge management project. At present, the
section is structured in two parts. The first part reports the results of some previously done research
on this topic. The second part reports a standardise guidelines definition for European companies
which takes into account the common factors emerging from both the management literature and
the case studies and experiences analysed by the EKMF project.

In a forthcoming phase of the EKMF project, this section will report a comprehensive guideline
coming from the analysis of the above mentioned case studies.
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3 OVERVIEW ON HUMAN FACTORS AND CHANGE MANAGEMENT

This section provides a comprehensive overview on human factors in change management. In par-
ticular, strategies for organisational change, the learning perspective on change, approaches to in-
crease organisational performance through change, and methods for supporting organisational
change. Change is fundamentally about people and the change programme has to address the peo-
ple who work in it to be successful. If a company fails in transforming itself, this is usually due to
disregarding human and organisational factors rather than to lack of technical skills. Although
change is required and felt as logical, people do not necessarily implement it. Thus, change man-
agement has to take into account how people think and act in relation to their business.

3.1 How Organisation can Change - Strategies

Due to the complexity and large amount of dependencies of both factors within a company and
situations to be changed, there is no single change strategy which fits to all purposes. It is possible
to adopt a general strategy but, for any given initiative, an often stated recommendation is to use a
mix or combination of strategies appropriate to the targets.

[Bennis, Benne and Chin, 1969] put the following basic strategies for managing the change:

Strategy Description
Rational-Empirical People are rational and will follow their self-interest — once it is re-

vealed to them. Change is based on the communication of information
and the proffering of incentives.

Normative-Re-educative People are social beings and will adhere to cultural norms and values.
Change is based on redefining and reinterpreting existing norms and
values, and developing commitments to new ones.

Power-Coercive People are basically compliant and will generally do what they are told
or can be made to do. Change is based on the exercise of authority and
the imposition of sanctions.

Environmental-Adaptive People oppose loss and disruption but they adapt readily to new cir-
cumstances. Change is based on building a new organisation and
gradually transferring people from the old one to the new one.

Table 1: Strategies for managing the change [Bennis, Benne and Chin, 1969]

The combination of strategies to use is a decision which is affected by a number of factors. Nickols
[Nickols, 2000] clustered some of the more important ones as follows.

Degree of Resistance. Strong resistance argues for a coupling of power-coercive and environ-
mental-adaptive strategies. Weak resistance or concurrence argues for a combination of rational-
empirical and normative-re-educative strategies.

Target Population. Large populations argue for a mix of all four strategies, something for every-
one so to speak.

The Stakes. High stakes argue for a mix of all four strategies. When the stakes are high, nothing
can be left to chance.

The Time Frame. Short time frames argue for a power-coercive strategy. Longer time frames ar-
gue for a mix of rational-empirical, normative-re-educative, and environmental-adaptive strategies.
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Expertise. Having available adequate expertise at making change argues for some mix of the
strategies outlined above. Not having it available argues for reliance on the power-coercive strat-
egy.

Dependency. This is a classic double-edged sword. If the organisation is dependent on its people,
management's ability to command or demand is limited. Conversely, if people are dependent upon
the organisation, their ability to oppose or resist is limited. (Mutual dependency almost always
signals a requirement for some level of negotiation.)

Even terminology is different, e.g. [Anderson, D.; Ackerman Anderson, L.; 2001] uses the term
transformation instead of change and reduces change onto “three elements of a comprehensive
transformation strategy”. These deal directly with the need for a multi-dimensional approach. Ac-
cordingly a comprehensive transformation strategy must include competent attention to firstly con-
tent, secondly people and thirdly process. Content refers to the organisation needs to change, which
are usually components found in the external domain, such as strategy, structure, systems, proc-
esses, technology, work practices, etc. People refers to the behaviours, emotions, minds, and spirits
of the human beings who are designing, implementing, supporting, or being impacted by the
change (mostly internal domains). Process refers to the way the content and people changes will be
planned for, designed, and implemented. In other words, process denotes the actions that will pro-
duce both the external (content) and internal (people) changes. All three areas must be integrated
into one unified transformation effort that moves an organisation from the place where it is today to
where it chooses to be in the future. Organisations that take a piecemeal approach and separate
their organisational and technical changes (content) from their human and cultural changes (people)
fail dramatically.

Another strategy is to set up knowledge communities. Knowledge communities or Communities of
Practice represent a very famous and increasingly used strategy to exploit and benefit from the
human factor in competition and thus changing situations.

A community of practice [Wenger, E.; 1998] is a group of people who are informally bound to one
another by expression of interest to a common working topic, problem, target of change. Such a
community is different from a team in the way that the shared learning, common interest and
achievement of a self defined target is the driver for its existence. It is defined by knowledge rather
than by task, and exists because participation has value to its members. A community of practice's
life cycle is determined by the value it provides to its members, not by an institutional schedule. It
does not appear the minute a project is started and does not disappear with the end of a task. It
takes a while to come into being and may live long after the target is reached or the change is per-
formed.

Communities of Practice deliver their value proposition by:

• Developing and spreading better practices faster

• Connecting “islands of knowledge” into self-organising, knowledge sharing networks
of professional communities

• Feeding and being fed by web-based repositories of both proven solutions and new
approaches

• Fostering cross-functional and cross-divisional collaboration

• Increasing members' ability to initiate and contribute to projects across organisational
boundaries
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The following sections will provide further either detailed or brief descriptions of strategies sup-
porting today’s challenges and requirements in change management.

3.2 Change is Learning

People themselves are the leading actors of knowledge societies. It is the human capacity to create
and use knowledge effectively and intelligently, on a continually changing basis. To develop this
capacity to the full, education and training throughout life often is promoted as “best way for eve-
ryone to meet the challenge of change.”

In the context of these challenges, lifelong learning was given a high priority at the Council meet-
ings of Lisbon1 and Stockholm2, and the Communication responds to the specific mandate of the
Feira European Council3.

Lifelong learning is defined in the Communication as “all learning activity undertaken throughout
life, with the aim of improving knowledge, skills and competence, within a personal, civic, social
and/or employment-related perspective.” [europa.eu.int; 2002]

Lifelong learning is therefore about:

• acquiring and updating all kinds of abilities, interests, knowledge and qualifications
from the pre-school years to post- retirement. It promotes the development of knowl-
edge and competencies that will enable each citizen to adapt to the knowledge-based
society and actively participate in all spheres of social and economic life, taking more
control of his or her future.

• valuing all forms of learning, including: formal learning, such as a degree course fol-
lowed at university; non-formal learning, such as vocational skills acquired at the
workplace; and informal learning, such as inter-generational learning, for example
where parents learn to use ICT through their children, or learning how to play an in-
strument together with friends.

The Council’s question was: “What are the tools that can better integrate learning environments
and open up access for all European citizens to good quality learning opportunities appropriate to
their needs at any time of life?” The consultation followed the Memorandum on Lifelong Learning
[Commision Staff working paper, 2000] and identified the following six essential elements for
coherent and comprehensive lifelong learning strategies.

Partnership working

Not only between decision-making levels (e.g. national, regional and local) but also between public
authorities and education service providers (schools, universities, etc.), the business sector and the
social partners, local associations, vocational guidance services, research centres, etc.

Insight into the demand for learning

Insight into demands of the knowledge-based society which will entail redefining basic skills, to
include for instance the new information and communication technologies. Analyses should take
into account foreseeable labour market trends.

Adequate resourcing

1 Presidency Conclusions, Lisbon European Council 23 and 24 March 2000
2 Presidency Conclusions, Stockholm European Council 23 and 24 March 2000
3 Presidency Conclusions, Feiry European Council 19 and 20 June 2000
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Involving a substantial increase in public and private investment in learning. This does not only
imply substantially increasing public budgets, but also ensuring the effective allocation of existing
resources and encouraging new forms of investment. Investment in human capital is important at
all points in the economic cycle; skills gaps and shortages can certainly co-exist with unemploy-
ment.

Facilitating access to learning opportunities

Increase visibility, introducing new provision and removing obstacles to access, for example
through the creation of more local learning centres. Special efforts are necessary in this context for
different groups such as ethnic minorities, people with disabilities or people living in rural areas.

Creating a learning culture

Give learning a higher profile, both in terms of image and by providing incentives for the people
most reticent to opt for learning.

Striving for excellence

Introduction of quality control and indicators to measure progress. In concrete terms, provision
must be made for standards, guidelines and mechanisms whereby achievements can be recognised
and rewarded.

3.3 Overview on Approaches to Change Management - Abstracts

The following approaches do not represent the complete list of approaches but certainly provides
some well known approaches for a planned, comprehensive approach to increasing organisational
performance. Besides, section 3.4 provides additional methods beneficial to employ in change
management processes.

Balanced Scorecard: Focuses on four indicators, including customer perspective, internal-
business processes, learning and growth and financials, to monitor progress toward organisation’s
strategic goals.

Benchmarking: Using standard measurements in a service or industry for comparison to other
organisations in order to gain perspective on organisational performance. For example, there are
emerging standard benchmarks for universities, hospitals, etc. In and of itself, this is not an overall
comprehensive process assured to improve performance, rather the results from benchmark com-
parisons can be used in more overall processes. Benchmarking is often perceived as a quality initia-
tive.

Business Process Reengineering: Aims to increase performance by radically re-designing the
organisation’s structures and processes, including by starting over from the ground up.

Continuous Improvement: Focuses on improving customer satisfaction through continuous and
incremental improvements to processes, including by removing unnecessary activities and varia-
tions. Continuous improvement is often perceived as a quality initiative.

Cultural Change: Cultural change is a form of organisational transformation, that is, radical and
fundamental form of change. Cultural change involves changing the basic values, norms, beliefs,
etc., among members of the organisation.

ISO9000: Is an internationally recognised standard of quality, and includes guidelines to accom-
plish the ISO9000 standard. Organisations can be optionally audited to earn ISO9000 certification.
Another major quality standard is the Baldridge Award. ISO9000 is a quality initiative.
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Knowledge Management: Focuses on collection and management of critical knowledge in an
organisation to increase its capacity for achieving results. Knowledge management often includes
extensive use of computer technology. In and of itself, this is not an overall comprehensive process
assured to improve performance. Its effectiveness toward reaching overall results for the organisa-
tion depends on how well the enhanced, critical knowledge is applied in the organisation.

Learning Organisation: Focuses on enhancing organisations systems (including people) to in-
crease an organisation’s capacity for performance. Includes extensive use of principles of systems
theory. In and of itself, this is not an overall comprehensive process assured to improve perform-
ance. Its effectiveness toward reaching overall results for the organisation depends on how well the
enhanced ability to learn is applied in the organisation.

Management by Objectives (MBO): Aims to align goals and subordinate objectives throughout
the organisation. Ideally, employees get strong input to identifying their objectives, time lines for
completion, etc. Includes ongoing tracking and feedback in process to reach objectives. MBO is
often perceived as a form of planning.

Outcome-Based Evaluation: Outcomes-based evaluation is increasingly used, particularly by non-
profit organisations, to assess the impact of their services and products on their target communities.
The process includes identifying preferred outcomes to accomplish with a certain target market,
associate indicators as measures with each of those outcomes and then carry out the measures to
assess the extent of outcomes reached.

Program Evaluation: Program evaluation is used for a wide variety of applications, e.g., to in-
crease efficiencies of program processes and thereby cut costs, to assess if program goals were
reached or not, to quality programs for accreditation, etc.

Strategic Planning: Organisation-wide process to identify strategic direction, including vision,
mission, values and overall goals. Direction is pursued by implementing associated action plans,
including multi-level goals, objectives, time lines and responsibilities. Strategic planning is, of
course, a form of planning.

Total Quality Management (TQM): Set of management practices throughout the organisation to
ensure the organisation consistently meets or exceeds customer requirements. Strong focus on
process measurement and controls as means of continuous improvement. TQM is a quality initia-
tive.

3.4 Methods supporting the Change

The following section provides and briefly introduce methods which can support change manage-
ment processes in different situations. However, these methods are not uniquely usable for change
management but applicable for many different disciplines or purposes. Dealing with choosing the
right problem solving method, they all have different niches where it fits most. A detailed process
description is provided in Annex A.

3.4.1 Analytical Hierarchy Process (AHP)

Keywords: Decision making, decision support

Short description

Analytic Hierarchy Process (AHP) is a powerful and flexible decision making tool for complex,
multi-criteria problems where both qualitative and quantitative aspects of a problem need to be
incorporated. It is supported by simple mathematics that enables people to explicitly rank tangible
and intangible factors against each other for the purpose of resolving conflict or setting priorities.
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KM oriented description

AHP shows good features for comparing different types of solutions. The AHP helps decision-
makers structure the important components of a problem into a hierarchical structure similar to a
family tree.

3.4.2 Be the problem

Keywords: Problem solving, problem identification

Short description

“Be the problem” is a problem solving technique for problem identification. It helps to overcome
the barriers that some people have in creative thinking by letting the participants play the “role” of
the problem thus helping to better understand it and/or develop and work through possible solu-
tions.

KM oriented description

The method supports a quick identification and evaluation of a problem and its solution.

3.4.3 Collage

Keywords: Problem solving, problem identification

Short description

Collage is a problem solving technique for problem identification allowing a group to express itself
visually by creating a picture consisting of images and words created by others. This helps to look
at a problem in its totality and/or lets the group discover new creative possibilities by expressing
themselves in a different way.

KM oriented description

This method support a very quick problem identification an expression by visualising means in
addition to normal discussion and brainstorming on a problem.

3.4.4 Plan-Do-Check-Act (PDCA)

Keywords: Problem solving, process improvement

Short description

PDCA is a structured problem solving method, which is used to improve the weaknesses of indi-
vidual processes.

3.4.5 Nominal Group Technique

Keywords: Problem identification, problem solving, program planning and idea generating

Short description

Nominal Group Technique is a process for a group of people who become a group in name in only
(hence the name, nominal group) when they are using the technique. The purpose of NGT is to
eliminate social and psychological dynamics of group behaviour, which tend to inhibit individual
creativity and participation in group decisions. For the time that the group uses the technique they
avoid the normal problems of a few individuals doing all the talking, the rest listening and very few
people taking the time to actually think about the issue at hand. Individuals can be more creative
and everyone is given a structured opportunity to participate. This helps to overcome these com-
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mon problems often encountered in small group meetings organised for the purpose of generating
ideas, planning programs, and problem solving.

KM oriented description

Nominal Group Technique improves team spirit and facilitates teamwork, which is essential in
human relationships.

3.4.6 Affinity Diagrams

Keywords: Idea grouping and organising, problem identifying and solving

Short description

Affinity Diagram clarifies important but unresolved problems by collecting verbal data from disor-
dered and confused situations and analysing that data by mutual affinity. It is typically represented
graphically as nested squared ellipses (concepts) which have smaller and smaller sub groupings of
concepts.

KM oriented description

Affinity Diagrams help to solve conflicts, which are quite common when working in teams in multi
sited environments. They are also useful when generating new ideas in groups.

3.4.7 Force Field Analysis

Keywords: Problem solving

Short description

Force Field Analysis allows the specification of the “good” and “bad” in a situation. This method
will help you with development of a solution to an identified problem. The forces either help in the
achievement of the goal, hinder the progress toward the goal, or remain neutral. The hindering
forces can be considered as roadblocks, restraints, or causes preventing goal accomplishment.

KM oriented description

The method supports the quick identification and evaluation of a problem and its solution.

3.4.8 Matrix Diagram

Keywords: Multidimensional thinking, problem solving

Short description

The matrix diagram method clarifies problematic spots through multidimensional thinking. The
matrix diagram method identifies corresponding elements involved in a problem situation or event.
These elements are arranged in rows and columns on a chart that shows the presence or absence of
relationships among collected pairs of elements. Effective problem solving is facilitated at the in-
tersection points, also referred to as the idea conception points.

KM oriented description

The method supports the identification and evaluation of a problem and its solution and offers ra-
tionales for decisions previously made.

3.4.9 Soft System Methodology

Keywords: Problem solving, teamwork

Short description
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Soft Systems Methodology is a general method for investigating and learning about a problem
situation. This methodology is very efficient for resolving conflict among users and stakeholders.
Soft Systems methodology tries to investigate the problem situation and then takes suitable action
to improve on the situation. SSM is a collaborative, action research based, goal-oriented approach
that involves people in the process of problem handling.

KM oriented description

The method helps to solve conflicts between team members, which is essential to the functionality
of a project.

3.4.10 Metaphors and Analogies

Keywords

Problem Identification, Problem Solving, Creativity

Short description

Metaphors and analogies are problem solving means for problem identification. They help to obtain
creative insights into a problem thus supporting better understanding and finding solutions. Meta-
phors are appropriate where the problem may be compared to an action or activity while analogies
are used to describe a problem that is related to an object or item.

KM oriented description

Metaphors and Analogies is a method that is useful to problem identification and solving and thus
to continuous improvement of products and processes.

3.4.11 Pareto Analysis

Keywords: Problem solving

Short description

Pareto Analysis is a simple method for separating the major causes of a problem from the minor
ones. It helps to set priorities on problems that needs to be solved and helps to bring agreement on
what to do first. It is also helpful to making decisions based on data not on speculations. It is also
possible to make a Pareto Analysis at the end of the problem-solving process to see whether the
solution works. The Pareto Diagram is the picture part of the analysis. The Pareto Diagram dis-
plays, in decreasing order, the relative contribution of each cause to the total problem. Relative
contribution may be based on the number of occurrences, the cost associated with each cause, or
another measure of impact on the problem.

KM oriented description

Pareto Analysis helps to see that there is a need for change and improvement.

3.4.12 Why Why Diagrams

Keywords: Problem Solving

Short description

“Why? Why?” is a problem solving technique for problem identification. Its goal is to collect data
and information on the problem to be solved by asking the question “Why?” as long as answers to
it are possible. If no more answers to the questions are found, the root causes of the problem are
identified.

KM oriented description
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Why Why Diagrams are a useful means for problem solving and thus for continuous improvement
of products and processes.

3.4.13 Business Process Reengineering

Keywords: Decision support, decision making

Short description

Business Process Reengineering is a method aimed to redesign and overhaul day-to-day operations
and decision processes without too much analysis of the old processes (in order not to limit breadth
of the redesign) to provide a positive benefit to the company.

KM oriented description

BPR main goals are to adjust business processes to customer needs thus increasing market effi-
ciency of a company, to improve the production of goods and services, to streamline operations and
to cut down costs at the same time.

3.4.14 Decision Trees

Keywords: Decision making, decision support

Short description

A decision tree is a structured diagram showing consequences of stratified problems where an early
event influences future activities or scenarios.

KM oriented description

Trees are a good system to visualise logical or physical interconnections between elements. The
tool well complements a cost/benefit analysis when different alternatives are associated to their
respective happening likelihood.

3.4.15 Moody's precedence chart

Keywords: Decision making, decision support, weighing systems

Short description

Moody's precedence chart aims at creating priorities between different issues, weighing the relative
importance of fulfilling different requirements.

KM oriented description

Moody's precedence chart is a general method to create hierarchies among different issues or crite-
ria. In its extreme simplicity the tool helps to clarify what are the most important objectives to pur-
sue in a trade off decision. The system consists in attributing a weight to criteria before using them
to heft the alternatives of a decision.

3.4.16 Calculated Intangible Value

Keywords:

Knowledge Management, knowledge capital evaluation

Short description

This valuation technique assumes that the value of intangible assets equals a company's ability to
outperform an average competitor that has similar tangible assets. Market Value is higher because
it reflects what it would cost a buyer to create similar tangible assets from scratch.
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KM oriented description

The technique is helpful to measure the impact of intangible assets such as competencies and
knowledge on the company competitiveness.

3.4.17 Work Breakdown Structure

Keywords: Decision making, decision support

Short description

A WBS is a means for naming and organising all of the work elements to be done for a project. It
completely defines the project, and is a critical component of any management control system. The
WBS represents the organisation of work as it is divided in manageable work packages. It displays
and defines the products to be developed or produced, and relates the elements of work to be ac-
complished to each other and to the end product.

KM oriented description

Decomposing problems in smaller ones and helps to keep a better control of activities (project,
organisation, others). Decisions result to be eased and more accurate.

3.4.18 Brainstorming

Keywords: Problem Solving, teamwork

Short description

Brainstorming is a technique used by teams for creative exploration of options in an environment
free of criticism.

KM oriented description

Brainstorming is a method for teamwork, which ensures continuous improvement.

3.4.19 Mindmapping

Keywords: Creativity, Teamwork, Problem Solving

Short description

The idea of the MindMap problem solving technique is to build a structured map of thoughts con-
cerning a certain problem. Ideas are visualised in a prescribed structure, which pays special atten-
tion to the fact that during a creative phase, thoughts are more likely to occur as notes and associ-
ated pictures rather than as complete sentences. Therefore the MindMap method can be character-
ised as an unstructured (i.e. non-linear) collecting of ideas and opinions. MindMaps are very flexi-
ble, as they can be used to generate association chains as well as step-by-step systematic ap-
proaches.

KM oriented description

Mindmapping is a creativity technique. This technique helps to find potential solutions and to
structure thoughts. Thus it is a method related to continuous improvement and (because it can be
used together with brainstorming) for teamwork.

3.4.20 Chairing a meeting

Keywords: Teamwork

Short description
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A problem solving process in a group situation often requires the members to meet and discuss new
ideas, gather and evaluate information or develop an implementation strategy. Meetings also appear
to be a very essential part of every business and much time is spent in attending them. Therefore
they should be effective and efficient. Unfortunately many meetings are held without proper plan-
ning, which degrades them to ineffective and time-consuming events.

KM oriented description

This method helps to structure meetings and to focus the team members' attention to the topics for
the meeting. This method will thus improve the teamwork and will generally bring out better re-
sults than unstructured meetings will do.

3.4.21 Cross Functional Teamwork

Keywords: Teamwork

Short description

Cross-functional teams are typically composed of individuals who have a functional home base
(e.g. manufacturing, personnel, design, marketing, etc.) but who work collaboratively to solve on-
going challenges requiring input from diverse functional areas. They confront a different set of
performance expectations than conventional work groups, and are often expected to create knowl-
edge and disseminate “best-practice”.

KM oriented description

The method facilitates teamwork, which is an essential part of KM.

3.4.22 Accelerated Planning Technique

Keywords: Planning, e.g. project, business

Short description

The APT is an object-oriented approach which offers simpler, faster and more creative planning
solutions than the traditional linear/sequential method. APT can be used both in planning some-
thing new and improving old.

KM oriented description

APT makes project planning quicker and more effective. It also offers rationales for the choices
made.

3.4.23 How How Diagrams

Keywords: Strategic Planning, Strategy Deployment

Short description

A “How? How?” diagram is a problem solving technique that may be used to get a complete pic-
ture of the practical implementation of a potential solution for a problem. By creating several How
How diagrams on different aspects of the solution, comparison and evaluation are possible. This
may show up key implementation factors and may also result in an appropriate implementation
strategy.

KM oriented description

This general problem solving technique can support almost every situation of the company.
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3.5 Processes

To be added for next version of this document

3.6 People

To be added for next version of this document

(culture, management styles, communication, methods)

3.6.1 Change Management in a Human Systems Model

To be added for next version of this document
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4 KM DOMAIN CLASSIFICATION

In this Chapter, a classification of the knowledge management domain is proposed. This classifica-
tion is considered important to define the environment in which knowledge management projects
are developed and implemented. In particular, three dimensions are proposed for the classification.

The first dimension concerns the organisation in which a KM project takes place. Obviously, this
dimension can be characterised by many parameters, as it is discussed below. The second dimen-
sion concerns the KM needs. This dimension is addressed to characterise the specific problem of
knowledge management considered by a certain organisation. The third dimension finally regards
the KM solution. This dimension is intended to characterise the type of solution to the knowledge
management need adopted by a certain organisation.

By these dimensions, it should be easier for an organisation to find references and guidelines to
design (or adopt) suitable best practices or critical success factors for KM project implementation.

Figure 4: KM Implementation approaches map

4.1 Organisations

To be added for next version of this document

4.2 KM needs

To be added for next version of this document

4.3 Solutions

To be added for next version of this document
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5 ANALYSIS IN KM DOMAIN

This section aims at analysing the way the above described strategies, approaches and methods for
managing human factors in organisational change can be applied in the knowledge management
environment. In particular, the goal of the section is to highlight the main factors an organisation
has to consider when a knowledge management project is implemented. The main risks and oppor-
tunities will be also underlined.

At present, the Section has a special focus on the Siemens ICN case. In a forthcoming phase of the
EKMF project, this section will report the analysis of all the case studies and best practices
emerged from the gathering phase of task 3.1 (Standardised Implementation Approach) and re-
ported in the corresponding D3.1 deliverable.

5.1 Human factors impact in KM

5.1.1 Involvement of employees in innovative processes and knowledge creation

Knowledge management has been recognised as an increasingly essential component of innovation
and value creation. Innovation is indeed one end to which knowledge management can be applied,
for the reason that the whole innovation process is a series of learning cycles. It generates new
knowledge intensively, relying on individual human intelligence and creativity and involving inter-
active learning.

People are the seeds from which new concepts sprout, and are therefore the central ingredient of
the innovation process. For this reason, organisations need to find way to encourage individuals,
who have complete discretion over how they handle their knowledge assets, to use them for the
benefit of the firm by sharing what they know openly and freely. The knowledge that resides in the
participants in the innovation effort is rarely codified or codifiable for transfer to others. Efforts are
very vulnerable to turnover because of the loss of this knowledge and experience. There is a need
to be close linkages and fast communication between all those involved, at every point in the proc-
ess, or the knowledge erodes. Successful companies build a corporate environment that fosters a
desire for knowledge among their employees and that ensures its continual application, distribution
and creation.

The new model of Crossan, Lane and White (1999) depicts the knowledge-creating process as intu-
iting, linking, interpreting, integrating and institutionalising (Wielemaker, Baden-Fuller, Volberda,
2001). Intuiting refers to the recognition of the knowledge. Linking because it accentuates the need
to come into contact with other knowledge, to link together existing components in a new way.
Interpreting refers to the bisociative process in which sense is made of the relation between previ-
ously unrelated knowledge domains and which often leads to innovative ideas. Integrating involves
the combining of specialist knowledge to develop new innovation-enhancing capabilities, often
through the use of teams. The processes of linking, interpreting and integrating are considered to
move from the individual to the group and finally to the organisation. Although ideas are formed in
the minds of individuals, interaction between individuals plays a critical role in developing these
ideas. The linking process is facilitated by, amongst others, the presence of redundancies, brokers,
social interactive settings, the use of network structures and the existence of information systems
for locating and sharing knowledge. The interpreting of knowledge is, amongst others, supported
by social interactive settings, brainstorm sessions, the use of external consultants and the availabil-
ity of experimentation labs. The integrating of knowledge is regarded to be supported by, for ex-
ample, the use of teams and the hierarchical structure of specialist knowledge.



D3.2 European KM Forum: IST-2000-26393

EKMF.D32.v05.2002-02-27.CEZANNE.doc Page 28

5.1.2 Resistance and favourable reception (enthusiasm)

Knowledge is always bound to a person, this means it can hardly be shared with others against this
person’s will. If it is assumed that knowledge is a private good, then it is up to the owner of that
good to decide whether to share it or not. Many people believe that the hoarding of knowledge is
power. This paradigm refers to a context where the individual brings him in an influential position
when he is in possession of information and knowledge that others do not have.

Here are examples of what people really think when they refuse to support Knowledge Manage-
ment.

“I don’t want to take the knowledge because…”

- … I am already top. There is nothing I can learn

- … I am paid to do my job. I won’t be rewarded if I do it any different

- … if I use the knowledge management system it looks like I needed it. I could loose pres-
tige

- … the knowledge come from a place/organisation unit I don’t respect

- … if I do apply this knowledge I will give the knowledge owner more importance in the
organisation (this is the classic not-invented-here syndrome)

- … if I do apply this knowledge I will have to change the way I did things for years (classic
resistance to change)”

“I don’t want to give the knowledge because…

- … if I do share my knowledge I will lose some of my competitive advantage for my career

- … if I do share my knowledge everybody will see that I am not that perfect. Everybody
will see my limitations and the gaps in my knowledge

- … the opportunity cost of my knowledge sharing is too high. In the same time I can do
more business and earn more”.

This philosophy may help individuals but hurts companies.

There must be a willingness to share, and a sense that employees are all part of one broad organisa-
tion, not just their own business units.

To entice people to share their knowledge, these actors need to be persuaded it is worth entering
into a transaction in exchange for some kind of resource. Nahapiet & Ghoshal (1998) discuss the
concept of the knowledge market. A knowledge market exists where knowledge sellers work out
whether it is worth sharing their knowledge with a knowledge buyer. Knowledge buyers work out
whether they are able to offer something in exchange such as help in the future. The need raises for
a new culture where contra-productive behaviour is overcome. The new motto for an effective
knowledge management could be “Share with delight / Steal with pride!” (Arthur D. Little).

For instance, in the case of the Siemens ICN ShareNet - the world-wide knowledge management
platform among sales and marketing experts of the telecommunication concern - one of the chal-
lenge was to systematically identify and eliminate any organisational structures that could prevent
knowledge from being shared, leveraged and enriched by different functions and departments and
across organisational levels.

An important aspect for increasing enthusiasm and acceptance for knowledge management projects
is to privilege user involvement and create “Buy-In”. People participating in the design of their
environment appreciate the sense of control that such participation provides. The implementation
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of a new system implies some level of change in the user’s work and people are more receptive to
change when they have contributed to its design.

5.1.3 Informal networking and social relations

Knowledge sharing depends to a large degree on the quality of relationship between employees and
their leading managers and the employees among themselves. It has to be based on mutual respect
and trust, on openness and absence of ambiguity.

Siemens ICN has used in the framework of the ShareNet knowledge management initiative the
complex visualisation software Netmap in a process-oriented approach to monitor the exchange of
knowledge among the ShareNet core team members as the ShareNet community. It is a unique
system, which enables to see more clearly than with traditional methods the underlying structures
that influence the effectiveness of an organisation. The reality of organisations is that operating
links between people are very complex and range across the hierarchical reporting structure, both
vertically and horizontally. The Netmap charts show the real “networks” that emerge from the way
individuals interact, creating a view of the informal and virtual organisation, in contrast to the in-
formal organisation structure. It shows for instance:

- the degree of acquaintance between teams,

- the frequency of exchanges,

- the new acquaintances created through ShareNet,

- the preferred contact persons, the relations established before and after ShareNet, etc.

Figure 5: Example of Netmap results
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The formal organisation may be the skeleton of the organisation but the informal networks are the
central nervous system that drives the thought processes, action and reactions that get things done,
or often not! The complex web of informal relationships that each person develops for personal and
work related reasons both inside and outside the company represents an enormous asset. Employ-
ees use these relationships to exchange information and to get things done: they represent a very
“real” source of power - the social capital of an organisation.

5.1.4 Effective employees evaluation process

The APQC article released on September 2001 stressed that in a perfect world the benefits of ac-
cessing and contributing knowledge would be intrinsic. “People who share knowledge are better
able to achieve their work objectives, can do their jobs more quickly and thoroughly and receive
recognition from their peers and mentors as key contributors and experts”.

But in the reality, that there are a lot of efforts to be done in the field of reward systems and per-
formance evaluation. Indeed, rewarding systems have been based on the principle of favoring
knowledge hoarding attitude. Indeed, so far it has been easier for a manager to identify the person
with a knowledge advantage than to identify to which degree a person has shared knowledge and
contributed to a team’s success.

Rewarding exclusive individual knowledge can lead to a counterproductive result: people become
reluctant to accept ideas and suggestions from others. The “not-invented-here syndrome” captures
this defensive attitude: it is only ones own or the own department’s/ division’s contribution that is
valued. Suggestions that come from another person or group are systematically rejected without
receiving any further examination.

A critical success factor of the Siemens ICN ShareNet was the establishment of a motivation and
reward system, which should remove the fears and anxieties that could prevent the exchange of
knowledge across divisions and departments. The need to motivate and reward knowledge sharing
is equally important for both the contributor (or “giver of knowledge”) and the re-user (or “taker of
knowledge).

The contributor, who normally receives no direct reward for making experience available except
the recognition as internal matter experts, has to be specifically rewarded for the time invested in
sharing his or her knowledge.

The main reward for the re-user is the knowledge itself, which facilitates his daily work. For the re-
user to benefit and thus gain the reward, ShareNet has to ensure that the available knowledge is
truly useful. This is done through stringent quality control that raise the trust in the system. Never-
theless, a reward beyond that of gaining knowledge, significantly improved the re-user’s motiva-
tion to re-use knowledge. The ICN ShareNet Quality Assurance and Reward System is designed
analogous to frequent flyer mile systems found in the airline industry. The number of shares given
to the contributor depends on the re-use feedback of the taker of knowledge, thus rewarding the
usefulness of the transferred knowledge. ShareNet Shares are points like frequent-flyer-miles. They
can be collected, accumulated and turned into rewards. ShareNet Shares are automatically distrib-
uted by the ShareNet website for particular contributions (i.e. responses to urgent requests, re-
sponses to discussion groups and publishing knowledge objects) and reuse feedback both received
and given.

5.2 Change management approach in KM

Change in an environment formed by an increasing pace of innovation, quick competitor moves,
globalisation and changing customer demands is intensively dependent on information and knowl-
edge flows.
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Change causes disruption at several levels of an organisation. It means to quit a way of doing that
was useful in the past. Change invites to adapt skills and behaviour to new requirements. The exist-
ing structure and processes have to be revised, people have to take new tasks and roles. It implies
learning of something that is new.

Change is essentially a people issue, and employee resistance is likely to occur. One reason for this
could be that the goal of and necessity for change are not recognised. Employees might not feel
involved in what is going on. Also, people might not feel at ease about their new tasks and roles.
Finally, they may wonder by which means they can rapidly acquire new competencies.

Knowledge management has been identified to be an enabler of change because it has a high poten-
tial to build a community that leverages and disseminates information and knowledge from all lev-
els of the organisation. It creates the necessary understanding to accept the changes.

Like change management, however, knowledge management has to overcome barriers. Organisa-
tional culture has to encourage the building of transparency, effective communication, and, above
all, trust.

5.2.1 People, Organisation, Culture and Processes

Researchers described organisational culture in terms of values, norms and practices.

Values indicate what an organisation’s members believe is worth doing or having.

Norms are the shared beliefs about how people in the organisation should behave, or what they
should do to accomplish their work. Norms describe for example how employees actually create,
share and use knowledge in their work.

Practices are the formal or informal routines used in the organisation to accomplish work. They
include project implementation processes, team meetings, career paths, etc. They are also the most
visible symbol of culture, and they provide the most direct levers for changing behaviours needed
to support knowledge management objectives.

Culture embodies all the rules about how knowledge is to be distributed between the organisation
and the individuals in it. Cultural rules determine who is expected to have what knowledge, as well
as who must share it, who can hoard it and who can make use of it.

Cultures also affects knowledge sharing between organisational units by establishing and reinforc-
ing status hierarchies among different functions or operating units. Knowledge reuse needs to not
only be encouraged culturally, but also procedurally. People can be blocked in coping with their
increased responsibility not only by a lack of training but also by inadequate organisational struc-
tures. In this case, there is a need for instance to facilitate communication and redefine rules across
departmental, functional, hierarchical and geographical borders. A strong hierarchy often counter-
acts an atmosphere of trust and openness as it primes individual performance at the expense of
team performance. It also directs responsibility towards the top of the hierarchy whereas a knowl-
edge culture builds on empowerment. The latter is due to the nature of knowledge: it is not an aim
in itself but action orientated, it gives insight, hence prepares for decision-making. In ICN Sie-
mens’ case for instance, the sales process has reached a degree of complexity as well as speed that
there is little room for constant feedback from leading management. For ICN’s salesforce it be-
comes quickly clear that they generate knowledge in their discussions with a customer and that
they should be the first users of this knowledge, since they are the ones who have to take the deci-
sion.

ShareNet is an enabler of change in the sense that it empowers broad-based action by transferring
responsibility to sales people worldwide.
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5.2.2 People and Technology

Although it is an erroneous belief that high-volume, quantitative data, IT-processing would im-
prove the organisational knowledge assets, technology is a facilitator of global knowledge creation
and sharing, especially in the case of explicit knowledge. In a firm built on technology, IT is often
a part or an important facilitator of the company’s business. Since KM is greatly enhanced by the
effective use of information technology, the more a firm is technology oriented, the more the em-
ployees are enthusiastic adopter of KM.

This is the reason why KM has found a receptive home within Siemens. First of all, the firm is
truly global, which means that for employees to share knowledge they must do so through means
other than informal face-to-face communications. The aspect of Knowledge Management that in-
volve technology-enabled repositories and sharing networks – that is the part that help to overcome
geography – were well suited to an organisation as dispersed around the world as Siemens.

The IT-driven nature of a company’s business provides a strong motivation to manage knowledge
effectively. But, as we have seen previously, KM at Siemens goes far beyond purely IT-based sys-
tems. By itself, excellent technology is not enough. Above all, the employees have to be open to
one another, ready and willing to learn and share their knowledge.

Also in the case of technology the psychological aspects of users have to be taken into account. If
independent knowledge initiatives within a corporation have opted for different technology solu-
tions, people will show defensive reactions when they are invited to take part in yet another system
and eventually have to abandon theirs. People don’t like to change their habits, and if they do, they
want to understand why. An in-depth screening is necessary to find out whether existing systems
provide the main technology objective for knowledge management.
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6 GUIDELINES AND TUTORIALS FOR HUMAN FACTORS CHANGE

MANAGEMENT IN KM
The goal of this section is to define an EKMF guideline for managing human factors when organi-
sations have to change in order to implement a knowledge management project. At present, the
section is structured in two parts. The first part reports the results of some previously done research
on this topic. The second part reports a standardise guidelines definition for European companies
which takes into account the common factors emerging from both the management literature and
the case studies and experiences analysed by the EKMF project.

In a forthcoming phase of the EKMF project, this section will report a comprehensive guideline
coming from the analysis of the above mentioned case studies.

6.1 Critical success factors in Change Management

The following sections report guidelines and tutorials for human change management emerging
from previous research projects and analyses. In particular,

6.1.1 MaKe-IT SME (ESPRIT Project 25734)

On a high level overview, a number of relevant success factors, have been developed during the EU
project MaKe-IT SME (ESPRIT project #25734). They are summarised in the following table.

Number Success factor

1 Value system and identification

2 Trustworthiness

3 Collective profit orientation and community of purpose

4 Decentralised organisation and team-work

5 Personnel policy

6 Market and customer orientation

7 Communication

8 Management and leadership

9 Understanding of the creative process

Table 2: Overview over critical success factors in change management [Make-IT SME, D3-A;
based on Bromann & Piwinger, 1992 and Doppler & Lauterburg, 1995]

These success factors can be described as follows:

• Success Factor 1: Value system and identification

This success factor is especially relevant to overcome the following knowledge needs related to:
People lack of mentality and habits to share and communicate information between each other; and
Lack of people with innovation skills and 'spirit'.

The first success factor states that a value system should be shaped in such a way that individuals
within the organisation can identify themselves with this culture, thus aiming at a degree of identi-
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fication, which is an essential key to personal engagement, contribution of know-how and innova-
tive capabilities.

• Success Factor 2: Trustworthiness

This success factor is especially relevant to overcome the following knowledge needs related to:
People lack of mentality and habits to share and communicate information between each other;
People lack of mentality, skills and habits to work in (multi-disciplinary) teams; Lack of people
with innovation skills and 'spirit'.

The second success factor implies that employees will only be prepared to share their individual
stores of knowledge and bring in their creative and productive resources in an atmosphere of mu-
tual respect and trust.

• Success Factor 3: Collective profit orientation and community of purpose

This success factor is especially relevant to overcome the following knowledge needs: People lack
of mentality, skills and habits to work in (multi-disciplinary) teams; Lack of involvement of all
company areas (departments/disciplines) in the product development process; Lack of remunera-
tion system for innovative ideas and attitude for Human Resources.

The third success factor for the human factors dimension states that a general agreement over ob-
jectives and performance is absolutely necessary. This concerns not only the top-management, but
also the whole of the staff members.

For such a consistent profit orientation and collective goals the following number of guidelines are
important: General agreement on what defines objectives and performance; Through all organisa-
tional layers; Incorporate highest ranking objectives in corporate philosophy; To overcome e.g.
lack of involvement, lack team working mentality.

• Success Factor 4: Decentralised organisation and team-work

This success factor is especially relevant to overcome the knowledge needs: Lack of involvement
of all company areas (departments/disciplines) in the product development process; Change man-
agement and creation of a flexible organisation.

As the bringing in of creative and productive reserve capacities of staff is highly dependent on
the structure of the company, the forming of organisational aspects consequently becomes
another key determinant of success. By devising a decentralised organisation as a substantial
criterion of a human-oriented corporate culture, it decisive that structures and procedures
promote the innovative contribution of all company members.

• Success Factor 5: Personnel policy

This success factor is especially relevant to overcome the knowledge needs: Lack of remuneration
system for innovative ideas and attitude for Human Resources; Lack of personal feedback system
on ideas and contribution of Human Resources to innovation.

In a company focused on human needs and resources personnel policy is most important, for it
exclusively complies with staff-related issues. For a human factor oriented personnel policy the
following aspects should be accounted for: Methodical approach to creating a human centred cul-
ture; Consisting of e.g. technical training, social training techniques and personnel development
schemes; To overcome lack of methods, remuneration system and personal feedback system; Im-
portant for structuring KM methods.
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• Success Factor 6: Market and customer orientation

This success factor is especially relevant to overcome knowledge needs: Lack of involvement of all
company areas (departments/disciplines) in the product development process; Change management
and creation of a flexible organisation.

On a dynamic and short-lived buyer’s market, customer orientation and market proximity
becomes an economic necessity. The consideration of all external claimants and influential
market conditions has to be anchored throughout the company and its culture.

• Success Factor 7: Communication

This success factor is especially relevant to overcome the knowledge needs: People lack of mental-
ity and habits to share and communicate information between each other.

The knowledge and productive capacities of staff members can only be utilised and widened under
conditions of optimum lines of information and communication. Attention has to be paid to aspects
of internal communication as well as to the company’s external presentation. For an innovative and
knowledge friendly culture a number of things have to be considered.

• Success Factor 8: Management and leadership

This success factor is especially relevant to overcome knowledge needs: People lack of mentality,
skills and habits to work in (multi-disciplinary) teams.

The eighth and final success factor for the human factors dimension implies the fields of manage-
ment and leadership. To establish a knowledge management adequate corporate culture it is deci-
sive to create a balance between management and leadership skills. Leadership is defined as control
and regulation of human co-operation going beyond factual questions and matters. To a great part,
patterns and attitudes of leadership are decisive for motivation and engagement of the employees.
A co-operative style of leadership therefore becomes an indispensable and substantial component
of an innovative and knowledge friendly value system.

6.1.2 APQC Critical Success Factors

The American Productivity and Quality Center (APQC) summarised the following critical success
factors coming from a benchmarking study “Organizational Change: Managing the Human Side”:4

1. Committed and Active Participation of Leadership

2. Culture Change

3. Energetic Involvement of an Empowered and Educated Work Force

4. Effective Communication and Measurement

5. Aligning Human Resources Systems With the Goals and Objectives of Change

Change can be threatening to individuals and organisations. It challenges the usually comfortable
status quo and often raises the possibility of job loss or at least change in job quality and status. To
overcome the natural inertia this reality produces, significant organisational change often requires
an obvious crisis before the work force can be mobilised to embrace change. In fact, all four of the

4 The following text was taken from the following site:

[http://www.apqc.org/free/whitepapers/dispWhitePaper.cfm?ProductID=670]
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best-practice companies in this study faced and recovered from the brink of organisational disaster,
bankruptcy, or outright closure. But many organisations -most of the sponsors, for example- need
and want change before disaster looms.

Thus, successful change requires instilling a sense of urgency and importance in the work force
without the "help" of a crisis. Doing so requires several of the key factors mentioned previously,
notably leadership, communication, and education. Arguably, the most important role of the or-
ganisation’s leader is to successfully convey to the work force the importance of change. A suc-
cessful leader will motivate the work force by describing the organisation’s vision for its future,
how achieving that vision will ensure a prosperous future (and perhaps forestall a disaster), what
change is necessary to realise that future, and how active support and participation by the work
force will benefit workers and strengthen and grow the organisation. That, in turn, requires success-
ful communication, which can be facilitated and reinforced by work force education. The best-
practice companies’ experience is proof that this can be done.”

The critical success factors are briefly commented below.

1. Committed and Active Participation of Leadership
Because change is almost always resisted, it needs a champion. And the more powerful and visible
the champion, the more likely the change will be successful. The leader of the organisation - most
often the CEO - is perhaps the most effective communicator of the importance and necessity of
change to the work force. In fact, all best-practice organisations indicated that their CEOs plan and
manage organisational change, thus serving as the change agents.

It usually is not enough for the CEO to develop and articulate a vision for the organisation. For that
vision to be implemented effectively, the CEO must plan and manage the process of change as
well. That signals the importance of change throughout the organisation and facilitates the congru-
ence between the vision and the change process.

Of course, large organisations do not have just one leader; leaders are found in a variety of func-
tions and levels, ranging from the CEO to department directors to specially created teams. Since
leaders must understand their roles in managing and motivating change, education and develop-
ment of these leaders becomes essential. All best-practice organisations indicated that formal edu-
cation and training is an important element of the education programs designed to change their
cultures (see following figure).

Figure 6: Educational elements to support the change [APQC, 1997]
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For example, The Rover Group trained all 3,000 of its managers to ensure they understood the
leadership role expected of them. A program of 250 four-day courses, each opened and closed by
an executive, was completed in less than three years. At Arizona Public Service, 1,000 leaders at-
tended 17 separate one-week "Focus" sessions to develop an understanding of the corporate strate-
gic plan and sensitivity to cost management.

Education alone, however, is not enough. Organisations that successfully implement significant
change reinforce and reward desirable behaviours of leaders and managers with appropriate
changes to corporate infrastructure such as performance appraisal, performance management, and
compensation systems. Managers and leaders who cannot or will not contribute positively to the
change process are encouraged to leave the organisation.

2. Culture Change

Though culture may have various connotations among different people, the participants in this
study understood it to mean the collection of attitudes and behaviours embodied in an organisa-
tion’s work force. To make organisational change effective, lasting, and ultimately transforma-
tional, a fundamental culture change usually is necessary. Culture change facilitates other change
by making the work force more comfortable with and receptive to organisational change. Done
well, culture change helps transform the organisation and makes change a constant presence rather
than a looming threat.

A successful program to change an organisation’s culture includes at least these elements:

• formal education and training

• formal and informal communication

• changes to the corporate infrastructure (especially to the human resources systems)

• financial incentives.
Arizona Public Service employees identified 20 characteristics of the desired corporate culture, and
the organisation annually surveys employees to assess how close the current values and culture are
to the ideal those 20 characteristics describe. Continual improvement is fostered through strong
leadership and communication.

The Rover Group relies on special programs such as Total Quality Management, the New Deal
(new terms and conditions of employment), and Rover Tomorrow to change organisational culture.
Rover Tomorrow was developed to communicate the strategic vision, underline the competitive
threats, and provide a framework to encourage participation in and commitment to the introduction
of the New Deal.

3. Energetic Involvement of an Empowered and Educated Work Force
Organisational change cannot be effective and sustainable without the active participation and
commitment of the organisation’s work force. For virtually all of the study participants, that has
several implications.

First, employees must be granted greater authority and responsibility. For example, process re-
engineering can be effective only when conducted by process experts, the employees executing the
process. Therefore, employees should be given the responsibility and authority to change the proc-
ess, held accountable for failure (but not in a way that discourages and inhibits change and innova-
tion), and rewarded for success (which can include trying new approaches that don't all work).

Second, workers must be educated. In this context, education should serve two broad purposes: It
should enhance workers' understanding of the organisation’s business so they comprehend both
where and why change is necessary. Next, education should provide workers with the necessary
skills to implement change (see figure above). One of the best-practice company representatives
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aptly noted that giving the work force greater authority and responsibility does workers little good
if they do not have the tools to implement change. Tools can range from leadership skills for rising
managers to technical skills that qualify workers for the new jobs change may create.

Figure 7: Purpose of Education in the organisational change process [APQC, 1997]

For instance, Sears uses an aggressive educational program that includes tools such as "town hall
meetings" and "Learning Maps®" to inform its 300,000 associates (or employees) about the key
factors affecting the company's performance and profitability-and how associates' actions affect
these factors. Sears University also was established as a tool in the education process. In 1996,
17,000 personnel attended Sears U to study best practices, business knowledge, and leadership
skills. The effectiveness of this education is reflected in the vast improvement in Sears' perform-
ance and through documented improvement in associates' understanding of Sears' business.

Third, all of the best-practice companies and many of the sponsors frequently and regularly survey
employee attitudes and behaviours and then widely distribute the results to the work force. This
helps ensure work force understanding of the change process and facilitates management's under-
standing of the extent to which culture change is happening and what changes still are needed.

4. Effective Communication and Measurement
Communication serves many purposes in an organisation undergoing change. First, it is the way the
CEO and the organisation’s top executive team deliver the vision and strategy to those who must
implement them-the work force. Second, as mentioned previously, it is the means to developing
understanding, by the work force and management, of the organisation’s progress toward change
and the work that remains to be done. Third, through its many paths, communication enables not
only leaders to send important messages to the work force but also workers to offer help and ask
for assistance.

For instance, due to Harris-Farinon’s organisational change efforts, communication has improved
between management and the employees working on the factory floor. Management is seen out on
the floor more often, and the employees who work there perceive management as being more inter-
ested in what they are doing. Providing leadership, managers assist and counsel employees to help
them work through difficulties as opposed to simply handing out orders and tasks.
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Measurement, too, is important to successful change. All of the best-practice organisations measure
progress and status; traditional performance and financial measures are used, but "softer" dimen-
sions are measured as well. For example, important stakeholders, including customers and the work
force chief, are surveyed often to help define appropriate change, develop understanding of the
progress of change, and identify high-leverage areas for change. The results of these measurements
typically are shared widely with the work force.

Sears measures progress in three principal areas, each key to one of its three C's-a compelling place
to shop, a compelling place to work, and a compelling place to invest. First, like most major corpo-
rations, Sears has paid close attention to financial performance and indicators of that performance.
Second, it tracks associate satisfaction, based on questions from the "My Opinion Counts" surveys.
Third, it tracks customer satisfaction and retention. These three sets of measures are compiled quar-
terly and collectively called Sears' Total Performance Indicators. Results are distributed widely
throughout the organisation, with current performance being compared with past performance and
future goals.

5. Aligning Human Resources Systems With the Goals and Objectives of Change
A majority of the best-practice companies indicated that their human resources systems and poli-
cies have changed significantly as part of the organisational change in performance appraisal, edu-
cation and training, and compensation. In most organisations, human resources systems-such as
those for performance appraisal, compensation, and career development-have developed over the
years by accretion and marginal change. As a result, they may not have supported the organisa-
tion’s goals and objectives before change became necessary. They will almost certainly require
change to support the organisation’s new vision and strategy, as well as the goals of organisational
change.

For example, performance appraisal instruments and the overall performance appraisal system
should be changed to encourage culture transformation and those elements that will promote and
foster organisational change. Likewise, performance management and compensation systems will
require change as well.

The change initiative at Harris-Farinon has had significant impacts on work force roles and career
development. Perhaps the biggest change was the elimination of the supervisor position, because of
the increased responsibility afforded to the Business Area Teams (BATs). Management jobs
changed from being roles of control to roles of leadership, designed to help the BATs run the fac-
tory. In addition, the company is designing an advancement route for employees, consisting of
three skill-level areas. Since employees know what is required for them to advance, they will be
able to decide how far along this path they wish to proceed.

Sears uses several human resources-related tools to inform the work force of its progress in per-
sonal goals and career development. These tools include modified performance reviews; incentive
compensation systems; 360-degree feedback; goal sharing (gain sharing initiated from within the
work force); sharing best practices within the company; and, beginning in 1996, shared services for
human resources administration, finance, logistics, legal services, information technology, and
facilities and real estate management.

6.1.3 Strategic issues

6.1.3.1 Values system

According to the above mentioned success factors (according to the Make-IT SME factors), a spe-
cific value system can be build up. Following figure consolidates the success factors to a whole
value system with the aim to build up a continuous process of change.
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Figure 8: A value system aiming at a continuous process of change [MaKe-IT SME, D 3-A]

Looking back at the practice of management in general, the approach to economic and labour-
oriented improvements was up to now mainly about the design of technical and functional matters
of organisation. Due to common changes in social moral concepts, along with the speeding devel-
opments in Information and Technologies (IT), human aspects move to the focus of business activi-
ties. Creativity, knowledge and motivation of employees turn out to be key determinants of suc-
cess. In the long run, companies harmonising human resources and technologies will have most
promising future prospects. The causal chain to success by emphasising human resources is plotted
below:

Human resources

Creativity Motivation

Innovation
capabilities

Corporate success

Figure 9: Human resources as precondition of corporate success [Bullinger, 1996]

In order to achieve corporate success by knowledge (and innovation management) efforts, it be-
comes crucial to create a value system which is innovative and “knowledge-friendly”. The evolu-
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tion and forming of such a value system, emphasising human innovative knowledge capacities,
becomes a priority management task.

Before describing how a value system relates with continuous change, it should first be defined.
The corporate value system (corporate culture) “is the whole of assets, standards, attitudes and
moral concepts, shared by a majority of the company’s members. It is visualised and experienced
by ways of acting and thinking (cultural surface). The philosophy it is based on, is to greatest parts
closed to superficial analysis (cultural core). Business policies and business image are expressions
of a specific cultural peculiarity” [Bromann & Piwinger, 1992].

The following illustration shows various elements and determinants of cultural core and cultural
surface:

• Moral concept
• Identity
• Philosophy
• Self-image
• Guidelines

Personalities Subcultures

Legends

History

Dictums Standards

Technology
Services

Products

Systems

Operating areas

Objectives

Structure

Visions

Strategy

Corporate
policy

Management

Staff
Owners

Attitude

Marketing
Public relations

Working
atmosphere

Workplace
design

Information

Communication

Language

Architecture

Myth

Figure 10: Core and surface of Corporate Culture [Bromann & Piwinger, 1992]

This definition is in line with the American Productivity and Quality Centre [APQC, 1997], which
defines corporate culture as the collection of attitudes and behaviours embodied in an organisa-
tion’s workforce.

Establishing a corporate culture requires a certain awareness of common and typical attitudes and
values. The social value system, describing the individual expectancy to society and the personal
concepts and guidelines is characterised by a profound change. Altering surroundings and general
settings as well as individual assets cause tensions initiating such processes of variance. As an ex-
ample the transition from rather traditional values to means of self-actualisation, along with en-
sured meeting of essential requirements may be referred to. The business maxims, business activi-
ties and the working conditions are exemplary outflows of these fundamental changes. Acknowl-
edgement, fulfilment, participation in taking decisions and contribution of creative resources be-
come to be basic components of current notions and values.
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6.1.4 Management commitment

6.1.5 Organisational issue

6.1.5.1 Employees empowerment and responsibility managing changes

6.1.5.2 Reward policies oriented to knowledge sharing

6.1.6 Accompanying people

6.1.6.1 Role of HR Management

6.1.6.2 Role of existing communities

6.1.6.3 Communication process toward people

6.1.7 Management of the KM project
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7 CONCLUSIONS

This issue of the document represent the first official public release. Main goal of this first issue is
the definition a clear relationships set between the implementation approaches as gathered and
analyzed in the task 3.1 and the human factors involved. Furthermore, we want to investigate the
contribution of Change Management approaches and theories on KM implementation projects. The
basis of this work represents the actual document content. The sections, which at the moment re-
sults empty, will be treated in the next project stages and will be available accordingly the follow-
ing schedule:

• (month 21) 30.09.2002 Final Report Month 21
• (month 30) 30.06.2003 Final Report Month 30
• (month 36) 31.12.2003 Final

In particular, the section 2 and 4 represent the consistent link to the results of task 3.1 and will be
completed in reference to the work foreseen for this deliverable. Meanwhile the chapter 6, as the
definition of guidelines and tutorial for the human factors in change management in KM implemen-
tation projects, will represent the main object of the deliverable. This proposal will come from the
sharing and discussion activated in the Community about the analysis in Change Management
field.
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APPENDIX A – DETAILED METHOD PROCESS DESCRIPTIONS

The following sections provides a detailed process description of the methods described in section
3.4.

ANALYTICAL HIERARCHY PROCESS

Steps to be followed in AHP methodology implementation:

1. Identify the goal of the decision to be made.

2. Identify factors or criteria important in satisfying the goal. The question to be addressed is:
"What are all the aspects of a driving towards that goal?"

3. Where appropriate, identify sub-criteria under each criterion. Give a tree structure to all the
criteria identified.

4. If the hierarchy expands down in sub-criteria, the level of detail or understanding should in-
crease.

The lowest level is just above the decision alternatives level. This lowest level of criteria / sub-
criteria should represent an attribute of the alternative that can be objectively evaluated.

BE THE PROBLEM

When performing the "Be the problem" technique, the problem or situation is described to a group.
Afterwards the members are asked to imagine themselves being the problem for a couple of min-
utes, so they can get right inside it and experience it. This way they will understand the nature of
the problem, so it can be better defined or even solutions can be developed. Afterwards, the mem-
bers are asked to describe their experiences; important insights are noted down. If the members
continue playing their roles instead of looking at the problem as an outside observer, it is also pos-
sible to encourage discussion between the "problems" or ask the "problems" how they might solve
themselves. Another option for testing out different solutions is to ask one member of the group to
"be the problem" and other members to "be the solution" so they can be tested by the "problem".

BRAINSTORMING

A leader should take control of the session, initially defining the problem to be solved with any
criteria that must be met, and then keeping the session on course. He or she should encourage an
enthusiastic, uncritical attitude among brainstormers and encourage participation by all members of
the team. The session should be announced as lasting a fixed length of time, and the leader should
ensure that no train of thought is followed for too long. The leader should try to keep the brain-
storming on subject, and should try to steer it towards the development of some practical solutions.
Participants in the brainstorming process should come from as wide a range of disciplines with as
broad a range of experience as possible. This brings many more creative ideas to the session.
Brainstormers should be encouraged to have fun brainstorming, coming up with as many ideas as
possible, from solidly practical ones to wildly impractical ones in an environment where creativity
is welcomed. Ideas must not be criticised or evaluated during the brainstorming session. Criticism
introduces an element of risk for a group member in putting forward an idea. This stifles creativity
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and cripples the free running nature of a good brainstorming session. Brainstormers should not only
come up with new ideas in a brainstorming session, but also should 'spark off' from associations
with other people's ideas and develop other people's ideas. A record should be kept of the session
either as notes or a tape recording. This should be studied subsequently for evaluation. It can also
be helpful to jot down ideas on a board, which can be seen by all brainstormers.

BUSINESS PROCESS REENGINEERING

The following first steps are most important in the reengineering process:

1. Evaluate the business and its processes as it currently operates

2. Understand the needs

3. Examine the environment in which it exists.

CHAIRING A MEETING

To make a meeting a success, a co-ordinator that does not have to be a chairman or leader should
take care for the organisation. Here are some notes that should be considered by the co-ordinator
and help to improve meetings:

• Establish a purpose: As it is important to have a focus or an objective, clear ideas should be
developed what the meeting is aiming to achieve, what outcomes are expected, how it can be
judged whether the meeting has been a success or failure, if the meeting really has to be held
and if not, to what effects? The answers to these questions are an essential step to avoid time
wasting meetings.

• Preparation: An agenda should be set up, as it will help to plan and prepare formal meetings as
well as informative. It should not only cover topics for discussion but also details about the ex-
pected results, time allocations, contributors and discussion means (i.e. brainstorming session,
open or round- table discussion, etc.). The agenda should be published before the meeting, so
the participants can prepare appropriately.

• Timing: A very important issue of an agenda is the correct timing. As some decisions may be
based upon others, it is important to pay attention to a correct order and to consider a logical
flow.

• Administrative arrangement: Some administrative factors, which help to make a meeting run
smoothly include: a room with enough seats and tables, power sockets, presentation equipment
(like flipcharts, white-boards, overhead projectors, etc.), requirements for the participants like
pens and paper, water and glasses, name cards etc.

• Control the discussion: Where applicable the agenda items should be discussed with the prob-
lem solving process in mind: first collect and gather information, then discuss and analyse the
data to come to a conclusion and agree on a course of action afterwards. This helps to let the
discussion stay on track.

Record the outcomes: The results and topic discussed during the meeting should be recorded and
published to the participants afterwards. As everyone has a different memory of the discussions and
results of a meeting, it is important to have such a (short) summary to reduce misunderstandings
and minimise time waste in future meetings.
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COLLAGE

To perform a Collage session, a wide range of different publications like newspapers and maga-
zines is needed to provide a huge collection of images, headlines, pictures, etc. as well as a large
working area covered with paper, i.e. flipchart-sized sheets of paper taped together.

The team should then be encouraged to create a picture representing the problem, environment or
situation. First, the members should randomly select a number of publications to search for pic-
tures, images, headlines, words etc. that fit into the context of the situation. Each group member
should work on his/her own at first, collecting a pile of cuttings which describe the problem from
his/her own perspective without being influenced by discussion with other members. Afterward the
group starts to create the collage by sticking their cuttings to the background paper, accompanied
by discussion with other members about the problem, so a group understanding of the situation will
develop revealing some innovate aspects of the problem.

Once the collage is finished, the group should take the time to look at the picture in detail and dis-
cuss the different parts as well as the whole. This helps to find out about themes and observations
important to the problem.

DECISION TREES

The concept of probability of events and expected monetary value (EMV) can be also applied to
stratified decision problems when an early decision is influencing next decision possibilities. A
good way to manage these problems is representing them in a structured diagram (decision tree). It
consists of nodes, branches, probability estimates and trade-offs. Nodes can be twofold: decision
nodes (DN) and chance nodes (CN). The firsts are represented by a square, the seconds by a circle.
Also branches can be of two types: choice branches (showing choice alternatives) and likelihood
branches (showing probabilities of events).

ACCELERATED PLANNING TECHNIQUE

1. Dream it: Develop a clear vision of what you want or need to achieve by using an APT Vision
Chart to logically and systematically transfer ideas on to paper.

2. Design it: Design the systems you will need for this vision by logically developing a structured
plan that addresses each and every element of the vision.

3. Deliver it: Handle the action details that will be needed to make your vision reality by estab-
lishing some priorities and then using an APT procedure to define the purpose, achievement
strategy and person responsible and accountable for each part of the plan.

CALCULATED INTANGIBLE VALUE

1. Calculate average pre-tax earnings for three years

2. Calculate average year-end tangible assets for 3 years

3. Divide earnings by assets --> company average Return of Assets (ROA) for 3 years

4. Find industry average ROA

5. Multiply industry ROA by company's tangible assets. Subtract product from company's pre-tax
earnings. --> Excess return.
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6. Calculate 3-year average tax rate. Multiply by excess return

7. Subtract from excess return --> premium attributable to intangible assets.

8. Calculate Net Present Value of Premium. Divide premium by discount rate. (i.e., cost of capi-
tal)

PLAN-DO-CHECK-ACT

PLAN:

1. Identify the problem

• Select the problem to be analysed

• Clearly define the problem and establish a precise problem statement

• Set a measurable goal for the problem solving effort

• Establish a process for co-ordinating with and gaining approval of leadership

2. Analyse the problem

• Identify the processes that impact the problem and select one

• List the steps in the process as it currently exists

• Map the process

• Validate the map of the process

• Identify potential cause of the problem

• Collect and analyse data related to the problem

• Verify or revise the original problem statement

• Identify root causes of the problem

• Collect additional data if needed to verify root causes

DO:

1. Develop solutions

• Establish criteria for selecting a solution

• Generate potential solutions that will address the root causes of the problem

• Select a solution

• Gain approval and support for the chosen solution

• Plan the solution

2. Implement a solution

• Implement the chosen solution on a trial or pilot basis

CHECK:

1. Evaluate the results

• If the desired goal is achieved, continue to next phase.
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• If the desired goal is not achieved, start over from the first phase.

ACT:

1. Standardise the solution (and capitalise on new opportunities)

• Identify systemic changes and training needs for full implementation

• Adopt the solution

• Plan ongoing monitoring of the solution

• Continue to look for incremental improvements to refine the solution

• Look for another improvement opportunity

NOMINAL GROUP TECHNIQUE

STEP 1: SILENT GENERATION OF IDEAS IN WRITING (10 - 20 minutes)

The leader presents the nominal question to the group in written form, and then he verbally reads
the question. He asks each member of the group to take five minutes to list their ideas in response
to the question in brief phrases on a piece of paper. The leader requests the group members to work
silently and independently.

STEP 2: RECORDED ROUND-ROBIN LISTING OF IDEAS ON CHART(20 - 40 minutes)

Each member of the group is asked by the leader to read one of his ideas in turn. The leader writes
each idea on the flip chart as it is read. This procedure continues around the table enough times for
each member to exhaust his list.

STEP 3: A VERY BRIEF DISCUSSION AND CLARIFICATION OF EACH IDEA ON THE
CHART (20 - 40 minutes)

Each idea listed on the chart is discussed in order. The leader points to each idea beginning with the
first, reads it out loud, and asks the group if there are any questions, statements of clarification, or
statements of agreement or disagreement which members would like to make about it.

STEP 4: PRELIMINARY VOTE ON PRIORITIES: SILENT, INDEPENDENT (10 minutes)

The leader presents the nominal question to the group in written form, and then verbally reads the
question. He asks each member of the group to take five minutes to list their ideas in response to
the question in brief phrases on a piece of paper. The leader requests the group members to work
silently and independently.

1. The leader asks the group to select from the entire list of ideas on the flip chart a specific
number (5-7 is best) of "priority" or most important items.

a. He asks each member to place each priority item on a separate 3x5 card.

b. After members have their set of priority cards completed, the leader asks them to
rank-order the cards, one at a time.

2. The leader collects the cards and records the vote on a flip chart in front of the group.

STEP 5: MEETING BREAK (COFFEE, COKE, ETC.)

STEP 6: DISCUSSION OF THE PRELIMINARY VOTE (20-40 minutes)

The purpose of this discussion is to examine inconsistent voting patterns and to provide for the
opportunity to re-discuss items which are perceived as receiving too many or too few votes
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STEP 7: FINAL VOTE ON PRIORITIES: SILENT INDEPENDENT (10 minutes)

Repeat step 4 to determine a final list of group priorities. If desired, a more refined voting tech-
nique such as rating may be used here.

STEP 8: LISTING AND AGREEMENT ON PRIORITIZED ITEMS

The results from step 7 are listed on the flip chart to provide a permanent record of the groups
agreement.

AFFINITY DIAGRAMS

1. State the issue or problem to be explored. Start with a clear statement of the problem or goal and
provide a time limit for the session-usually 45-60 minutes is sufficient.

2. Brainstorm ideas for the issue or problem. Each participant should think of ideas and write them
individually on index cards, sticky notes, or have a recorder write them on a flip chart.

3.Collect the cards or sticky notes, mix them up and spread them out (or stick them) on a flat sur-
face (e.g., desk or wall). Index cards can easily be secured to a wall with a putty-type adhesive.

4. Arrange the cards or sticky notes into related groups. For approximately 15 minutes allow par-
ticipants to pick out cards that list related ideas and set them aside until all cards are grouped.

3. Create a title or heading for each grouping that best describes the theme of each group of cards.

FORCE FIELD ANALYSIS

Step One - Write your identified solution stated as a goal at the top of a piece of paper. It's best to
display the page where everyone can see it when using this technique in a group.

Step Two - Draw a solid vertical line down the centre of this same page and label it with your spe-
cific situation as it currently exists.

Step Three - Brainstorm and record on the left side of the page all of the forces that are helping or
forcing the current situation toward the goal. Draw arrows from each of these forces (very signifi-
cant forces get large arrows).

Step Four - Brainstorm and record on the right side of the page all of the forces that are hindering
progress or forcing the current situation away from the goal. Draw arrows from these forces in the
same manner.

Step Five - Circle those forces that are most significant and should be investigated further. Discuss
how significant hindering forces can be reduced or eliminated and how helping forces can be made
Step Six - Identify and record forces that are neither helping nor hindering and make plans for how
they can be made to operate in favour of achieving your goal.

HOW HOW DIAGRAMS

To draw a How? How? diagram, several flipcharts or sheets of paper are needed, as the group ana-
lysing a potential solution to a problem may gather a lot of information. For complex issues a com-
puter with flow diagram software also may come in handy.

Analysis starts by writing down the solution and then asking repeatedly "How?" to find out how the
solution can be implemented. The answers are written down as branches from the solution and can
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also be refined by asking "How?" again afterwards. This process can be done until further answers
become inappropriate.

MATRIX DIAGRAM

STEPS IN CONSTRUCTING A MATRIX DIAGRAM:

• Determine the factors that are important for making a correct selection or assignment.

• Select the type of matrix to be used. L-shaped matrices are used for two-factor comparisons; T-
shaped are used for 3-factor comparisons in that display indirect and direct relationships; Y-
shaped are used for 3-factor comparisons showing direct relationship only.

• Select the relationship symbols to be used.

• Complete the proper matrix using the appropriate factors and symbols.

Examine the matrix and draw the appropriate conclusion.

SOFT SYSTEM METHODOLOGY

Stage 1: Problem situation unstructured

The purpose of this stage is to find the problem by collecting information from all stakeholders and
users. All the processes need to be identified and how those processes are being done in the present
situation and also organisational structure needs to be identified.

Stage 2: Problem situation expressed

In this stage analyst evaluates the problem situation form different angels and from point of view of
different stakeholders in other words, looking at the situation from different worldviews. In this
stage the problem situation is expressed in a way that helps relevant systems to be chosen. Rich
pictures are used in this stage that helps in determining how the structure and process relate to each
other in the situation being investigated.

Stage 3: Root Definitions of the relevant systems

In this stage a problem that seems important enough for further investigation should be identified
and CATWOE analysis needs to be done. For every rich picture a root definition is generated.

The CATWOE:

C customer involved
A actors who carry out the defined activities
T transformation of input and output
W the view of the world
O owner
E environmental constraints

Stage 4: Conceptual Models

After identifying the root problem and gathering information about the system, the designer is able
to provide the conceptual model for the system. Providing conceptual model may require iterations
between stage 3 and stage 4

Stage 5: Comparison
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Investigate which changes are culturally and systematically desirable. At this stage the conceptual
models built in stage 4 are compared with real world expression in stage 2

Stage 6 & 7: Implementing feasible and desirable changes

In this stage the activities of the model are checked for the cultural feasibility and systematic desir-
ability. People are told about the proposed system and their thoughts and concerns are taken into
picture. This may lead to reiteration of above stages.

METAPHORS AND ANALOGIES

When using metaphors, the problem is compared to a certain activity. By searching for differences
and similarities or just describing the problem in a simple language, a group or an individual can
develop a greater understanding of the problem and often also finds solutions to it.

The generation of metaphors and analogies can be performed

• As an individual effort

• As an individual effort in a group, where every member works on his/her own

• Metaphor or analogy and presents it to the group later

As a discussion in a group, where everybody can contribute his/her ideas which can also be based
upon other's ideas.

MINDMAPPING

1. Selection of memorising keywords

One of the central points in the construction of mindmaps is the selection of appropriate keywords.
There are two kinds of keywords. One type facilitates recalling [evokes precisely the conceptual
content on perceiving it that was used to select the word in the first place] the other facilitates crea-
tivity [invokes multiple associations but not necessarily the one that was first derived from the
keyword].

2. Connection of the keywords

The words should be written on lines and every line in turn be connected to other lines. This
graphic structure represents the structure of the content of the information presented in the mind-
map.

Words should be grouped with one word per line. This gives every word several available hooks
with which to connect it to other words. Through this principle the overall structure derives free-
dom and flexibility.

3. Structuring of the content of the mindmap

Instead of beginning at the top of the page and working ones way vertically down in sentences or
lists one should start out with the central idea placed in the middle of the page. From there on one
should graph the related ideas in radial branches according to the structure dictated by the main
topic.
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MOODY’S PRECEDENCE CHART

The simple input chart consists in a symmetric square matrix where factors are scored against one
another. At the end of scoring, the sum obtainable on rows (or on columns) gives the relative im-
portance (and the weight) of factors. Answer the question Is factor x (in rows) more important than
factor y (in columns)? (1 = yes, 0 = no).

The system can be used with the design team. In that case, instead of putting a "0" or a "1" in the
matrix cells, the number of people preferring one factor to another should be used. For example, if
the team is composed of 5 people and three think factor "A" (FA) better than factor "B" (FB), then
a 3 should be put in FA against FB and a 2 in FB against FA. This variant is called "multiple input
precedence chart".

PARETO ANALYSIS

How to construct a Pareto Diagram:

1.Assemble the data to be analysed

2.Add up the total of each item under analysis

3.List the items in order of magnitude, starting with the largest.

4.Calculate the total of all items, and the percentage that each item represents of the total. Beside
each item write the cumulative total and cumulative percentage.

5.Draw a bar chart.

6.Use the y-axis (vertical) to show the volume of what you are comparing (Frequency, cost, time
etc.); list the items from left to right in the x-axis (horizontal), arranged according to size, with the
largest on the left. If there are a lot of items, you may group together those containing the fewest
number into an 'Other' category placed on the far right as the last bar. Above each item draw a bar
to a height that matches its frequency or count on the y-axis. The bars should all be the same width
and not have gaps between them. Under the horizontal axis label each of these bars.

7.Draw in the cumulative curve

8.To do this, draw a line from where the axes start to the upper right-hand corner of the first bar.
Place a dot here and write the percentage calculated for that item next to it. Make a second dot di-
rectly above the top-right hand corner of the second bar to represent the cumulative total (i.e. the
total of the first and second item added together). Join it to the first dot and write the cumulative
percentage beside it. Continue until the last cumulative total has been plotted. On the right-hand
side of the diagram, next to bar, draw a second vertical axis, which starts at zero and has 100%
aligned with the end of the cumulative curve.

9.Label the diagram with a title and any other necessary items; the date it was drawn, the source of
the data, etc.

10.Interpret the diagram

In general, the items requiring priority action, the 'vital Few', will appear on the left of the diagram
where the slope of the curve is steepest. When comparing before and after, if the improvement
measure are effective either the order of the bars will change or the curve will be much flatter.
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WHY WHY DIAGRAMS

For performing a "Why? Why?" session, several flipcharts or sheets of paper are needed, as a lot of
information may be gathered by the group analysing the problem. For complex issues a computer
with a flow diagram software also may come in handy.

Analysis starts by writing down the problem and then asking repeatedly "Why?" to find out the
causes of the (sub-) problems, until no further answers can be given.

When the process has come to an end, it is recommended to take some time to have a look at the
"Why? Why?" diagram to incubate the information and start discussing the importance of the
causes for further investigation.

CROSS FUNCTIONAL TEAMWORK

To form an effective cross-functional team, evaluate the team's project for:

Proper membership

Ask three questions when selecting team members: 1) do potential members have expertise in the
problem the group must deal with? 2) do they have political pull that can help the team fulfil their
charter?; 3) can they all get along? Expertise is a sticky issue: if all team members have substantial
expertise in the problem area, they may not see the forest for the trees, yet a group of novices can
make fundamental mistakes. Based on experience, the amount of expertise required for a group to
be effective depends on the purpose of the group. If the purpose is to make incremental, small scale
change, weight the group with experts. If the purpose is fundamental, large-scale change (re-
engineering), weight the group with "less-than experts."

A clear charter and purpose

The most frustrating experience is to be on a team without a clear direction or purpose. People me-
ander and waffle around and after a few overly long meetings, members stop showing up. Team
members, their management and any other stakeholders should agree on the this charter before the
team starts on its task.

The right connections

Not only should members have some political pull themselves, but have access to bigger movers
and shakers. These connections would especially include the higher ups from the functional de-
partments the members represent.

Achievable, noticeable results

Well-established departments tend to have well-established measures of success, even though what
is measured is of questionable use. Cross-functional teams, however, probably have to decide what
results they expect to achieve. And what they want to achieve may have no current measure of
success. A cross-functional team, for example, may want to reduce titanium waste, or improve the
delivery time of information to customers. However, this information may not have been collected
before and the team must develop the data from scratch.

Understood and agreed-upon groundrules

These groundrules include the norms for the group (how conflict and consensus is handled, who
writes the minutes, who facilitates the group, etc.), and just as important, groundrules on 1) how
much time, money, people other resources the department is willing to give to this project; 2) who
the group can turn to when in trouble; and 3) if management doesn't follow through, how the group
will bang them on the head.
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Intensive teambuilding up-front

Teams often come together with good purpose, but through misunderstandings come apart. Con-
sultants are called in after the damage is done. Frankly it's better to prevent a problem from happen-
ing than damage control. Up-front teambuilding sessions, where members' concerns, problems and
issues come out are a healthy way of preventing problems. These sessions can also deal with the
issues described above. This teambuilding is especially important in cross-functional teams. Old
department rivalries and current personality clashes can create bombshells with the simplest of
issues.

Such teambuilding sessions have two parts. The first part concerns training the team in the tools
they will use: problem solving, statistical process control, flowcharting, etc. After an initial over-
view, this training is best delivered in a "just in time" fashion, where trainers teach the members the
specific tool just before they use it. As an example, a team might receive an overview of problem
solving as part of their initial teambuilding, but where they learn how to develop flowcharts just
before they use them.

The second part of teambuilding involves some training in the usual set of group skills: meeting
management, stages of group development, avoiding groupthink, the Abilene paradox, etc. For the
most part, though, the second part involves facilitation around the specific issues (described above)
that a particular team faces.

WORK BREAKDOWN STRUCTURE

Basic Rules Governing WBS/CWBS Development

• For Government Contracts, use MIL-STD-881 (latest revision) as a WBS design guide.

• There can be one and only one (1) WBS for the contract.

• The Customer, not the contractor, is the primary owner of the WBS.

• The CWBS is a natural extension of the WBS.

• The CWBS is a negotiated item during contract negotiations.

• Level three of the WBS is the normal reporting level of external contractual information.

• The reporting level for contractual information is a negotiated at the time of contract nego-
tiation using the WBS format. Once negotiated, each reporting element should be clearly
marked on the CWBS diagram.

• Once created the WBS will exist for the life of the contract.

• Only a formal contract change will effect a change in the WBS.

• When the customer directs the WBS change, the Project Management Office (PMO) makes
the changes to the WBS documents (i.e., WBS/CWBS diagram, WBS Index, WBS Dic-
tionary, WBS list, etc.).

• Once cost collection begins at a CWBS element, designated as a Task Plan, that part of the
structure becomes almost impossible to alter. This is due to the multiple collection points
from which the cost data originates. That is why everyone must exercise a great deal of pa-
tience while the WBS and CWBS are being constructed. Once cast, the CWBS is a dog of
a job to undo.

• The CWBS is a deliverable Contract Data Requirements List (CDRL) data item.
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• The CWBS is not a "people" organisation chart; it is a work scope chart.

• While the CWBS elements at the Task Plan level contain financial data, the CWBS is not
the "official" book of accounting records for the contract. However, the Task Plan data
contained within the CWBS framework must be reconcilable to books of record.

• The resource charges into the CWBS must go directly into a single Task Plan element. The
resource charges are not split between two or more Task Plan elements.

• The WBS/CWBS will serve multiple functions within the program. Design of the
WBS/CWBS must accommodate the requirements for Design To Cost (DTC), Life Cycle
Cost (LCC), Engineering Bill(s) of Material (EBOM), Manufacturing Bill(s) of Material
(MBOM), as well as the product structure of the end items, in one format. The hardware
WBS segment will be system oriented during RDT&E (or Full Scale Development [FSD])
and MBOM oriented during Full Scale Production [FSP].

• Each subcontractor effort will be assigned to a single WBS element. Minor subcontractors
(i.e., subcontractors with either little or no technical, schedule, and/or cost risk) may be
grouped together under a single CWBS element, but they are to be singularly identified,
tracked, and monitored, for performance measurement.

• All contract work, in terms of contract line items and contract end items plus other contrac-
tual references, is identified against the CWBS. This information is documented in the
CWBS Dictionary.


