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SUMMARY: While organisations recognise that Knowledge Management (KM) is essential for improving
performance, many have difficulties in developing strategies for implementation. The nature of knowledge is of
particular complexity in organisations such as those within the construction industry characterised by temporary
‘virtual’ organisations formed for the completion of projects. A significant proportion of construction organisations
realise the benefits of KM but most remain at the infancy stages of developing and implementing KM strategies. This
paper identifies the need for a methodology to help organisations establishing these strategies. It then describes a
framework developed within the CLEVER (Cross-sectoral Learning in the Virtual Enterprise) project at
Loughborough University. The framework introduces a methodology that supports KM at both the tactical and
strategic levels in order to aid organisations, especially in the construction and manufacturing industries, in
developing KM strategies. The methodology was encapsulated into a prototype software system to achieve a simpler
format and is easier to use. Industrial collaborators evaluated both the paper format and the prototype software and
it is evident that the developed methodology has the potential to provide a very useful way for developing KM
strategies and that very little exists elsewhere to assist companies in developing KM strategies in this way. The
software prototype was seen as an important enhancement to the paper version. The inviting format, simplified
guidance, reduced input duplication, and automated report generation were found the most significant
enhancements. The focus of this paper is on the development and operation of the prototype. Its key benefits and
lessons learned in implementing it are highlighted in the paper.
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1. INTRODUCTION

Knowledge Management (KM) is any process or practice of creating, acquiring, capturing, sharing and using
knowledge, wherever it resides, to enhance learning and performance in organisations (Scarborough et al, 1999).
This process of capturing, consolidating, disseminating and reusing knowledge within an organisation (Kazi et al,
1999) is the way it gains competitive advantage and builds an innovative and successful organisation (Kanter, 1999).
It enables “the creation, communication, and application of knowledge of all kinds to achieve business goals”
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(Tiwana, 2000). KM, therefore, provides strategies that help in retaining organisational knowledge and organisations
that are successful in achieving this will increase profits, lead markets, avoid rework, and have better chances for
innovation (Davenport, 1997; Tiwana, 2000; Al-Ghassani et al, 2001a). The true promise of benefits from
implementing KM is evident in many cases and this has encouraged even more organisations to adopt KM with
many now allocating several resources to retain and manage the knowledge they possess.

Most research on KM has been undertaken in industries such as manufacturing, pharmaceuticals, chemical, financial
and the information technology sectors while very little was carried out in construction (Ribeiro, 2000). The
multifaceted nature of knowledge breeds complexity especially in construction environments. This project-based
industry depends on constantly changing members of project teams and supply chains (Carrillo et al, 2000; Patel et
al, 2000) where most knowledge comes from the successful completion of projects (Conheeney et al, 2000).
Although a significant proportion of construction organisations are aware of the benefits of KM, most of them are at
the infancy stages of implementing their KM strategies and these strategies are not likely to be successful unless
major barriers are identified and addressed (Robinson et al, 2001). Unsuccessful cases are mainly attributed to
unclear goals (CIRIA, 2000; Davenport, 1997; Storey and Barnet, 2000; Tiwana, 2000; Al-Ghassani et al, 2001a)
and therefore unclear and incomplete strategies.

This paper describes the methodology, development and operation of a software prototype developed to help
organisations plan their KM strategy. First it discusses the importance of a clear KM strategy.

2. KM STRATEGY

The implementation of successful KM initiatives requires clearly defined objectives and a well-planned strategy. But
for strategies to be established, organisations need a framework at the strategic level (Patel ef a/, 2000) to support the
process of developing a clear and appropriate strategy. A ‘clear strategy’ can be described as a detailed plan at the
high level of an organisation including a set of clear goals, and describing in detail how these are to be achieved
within a specified timeframe with an identification of the short-term and long-term actions. It also specifies the major
plans that need to be undertaken, allocates resources to them, and sets detailed plans for overcoming barriers
(Carrillo et al, 2000).

A clear KM strategy is important because it provides significant benefits and prevents critical losses. A clear KM
strategy helps to:

. Ensure that KM plans are in line with organisational goals. Any organisation, whether profit-making
or non-profit-making, has goals that it aims to achieve and a KM strategy should support achieving
these goals. Profit-making organisations, for example, aim to increase profits through improving
business performance while non-profit-making organisations aim to deliver certain services within
minimum cost and acceptable quality. As unclear goals from implementing KM can lead to the failure
of a KM system (Davenport, 1997; Storey and Barnet, 2000; Al-Ghassani et al, 2001a), clear goals and
a strategy will allow viewing how KM will help in achieving the organisational goals.

. Gain continuous commitment from top management. Top management commitment is one of the key
issues that are required for implementing KM initiatives (Storey and Barnet, 2000) and because new
initiatives often face resistance during implementation, top management support is crucial at the
different stages of implementation. A clear KM strategy provides top management with a detailed
description of the proposed KM plan, its implementation barriers, and how to overcome them. This
strengthens their commitment to the system and also prepares them to make corrective actions to
support the system whenever it comes to a bottleneck.

. Allocate enough resources for the system. KM systems are expensive (Davenport ef al, 1997; CIRIA,
2000) and sophisticated requiring various resources. These resources include monetary figures, staff,
tools and technologies with skills for using them, and time for contributing to the system and for using
it. In construction organisations, the resources that are considered crucial for a KM strategy are the
availability of budget, time, staff, and IT infrastructure (Robinson et al, 2001) and unless all these
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resources are clearly stated in the KM strategy and approved by the top management it will be almost
impossible to get them during implementation.

. Allow for compatibility between existing and required structures of culture and technology. Culture
and technology are two important elements of KM systems. A clear strategy identifies characteristics
of existing culture and technology in an organisation and builds on them. Culture is identified as the
most significant barrier in the implementation of KM strategies in construction organisations
(Robinson et al, 2001). A construction organisation took more than four years to convince its staff to
share their knowledge while some staff in another construction organisation did not accept the idea and
left the company (CIRIA, 2000). Understanding technology requirements is also critical because it is
expensive to acquire and to modify. A KM system failed because its new technology did not go with
the existing one (Storey and Barnet, 2000).

. Reduce modifications and modification costs. A system that is not properly designed is subject to
several changes and modifications where modifying a KM system after it is developed is very difficult
—if possible, time consuming and expensive (CIRIA, 2000). Requirements for modification may not be
clearly visible during the design stage unless detailed designs are included. A clear KM strategy should
include a detailed description of the system architecture, how its parts relate to each other, and how the
development should take place. This will make needs for modification obvious at the planning stage.

3. METHODOLOGY FOR DEVELOPING A KM STRATEGY

The management of project knowledge especially within the construction industry where projects are implemented
by temporary ‘virtual’ organisations requires considerable improvement, both within construction organisations, and
between firms in the supply chain (Carrillo et al). Literature review (Carrillo et al, 2000; Patel et a/, 2000) and semi-
structured interviews with construction companies show that one of the required improvements is a framework to
support the way organisations develop their KM strategies.

3.1 Background

A methodology for developing KM strategies was developed within the CLEVER (Cross-sectoral Learning in the
Virtual Enterprise) research project (Anumba et al, 2001; Kamara et a/, 2001). The aim of CLEVER was to develop
a coherent framework for supporting the implementation of KM with special emphasis on construction and
manufacturing organisations. This framework targets people who are developing KM initiatives at both tactical and
strategic levels such as Knowledge Managers and Chief Knowledge Officers (CKOs). In order to achieve its aim,
several objectives were established to provide appropriate strategies to address specific KM problems by:

. Identifying the KM problem and linking it to business drivers/goals;

. Creating the desired characteristics of KM solutions;
. Identifying the critical migration paths to achieve the desired characteristics; and
. Selecting appropriate KM processes to use on those paths.

The subsequent sections discuss, in some detail, the methodology, development, and operation of a prototype system
developed to address the last three objectives of the CLEVER framework. Details about a prototype developed to
address the first objective, “Identifying the KM Problem”, can be found in Al-Ghassani et al/ (2001a) and Al-
Ghassani et al (2002), the description of which is beyond the scope of this paper.

3.2 Structure of the CLEVER framework

The Framework addresses its objectives through four main stages illustrated in Fig. 1. The first stage, “identify KM
problem”, aims to clarify the overall KM problem within a business context to deliver a refined KM problem and a
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distilled set of KM issues from the overall problem. The second stage, “identify current and required KM
characteristics”, aims to identify the current and required status of a range of knowledge dimensions to highlight the
problem areas, which need more focus so as to deliver a set of concerns or specific KM components of the problem.
The third stage, “identify critical knowledge migration paths”, aims to identify a set of the most critical paths for
each specific KM problem and an overall set of paths for the whole problem. The last stage, “select generic KM
processes”, aims to help in selecting the appropriate KM processes which, when tailored to a particular organisations
need, will help in implementing KM. Each stage consists of a main template, guidelines, and a glossary.

Organisational and
business context

External factors

Clarified
knowledge
Identify Problem
KM Problem
Identify Current Specific KM
; Goals
M & Required KM
Dimensions
Idle(ntlfy Ic:;tlcal A Set of Knowledge
A "°Y" ecge Migration Paths

Migration Paths

Select Generic A Set of Suitable

KM Processes KM Processes

) ?

KM Framework

FIG.1: The CLEVER framework for implementing KM

Each of the CLEVER stages has an aim and outcomes. The specific aims and outcomes are shown in Table 1.

TABLE 1. Specific aims and outcomes of CLEVER

Stage

Aim

Outcomes

The Problem

Definition Template

To define the overall KM problem within a
business context

e  Clarification of the KM problem

e  Distillation of a set of KM issues from the overall problem

Overview of ‘To Be’
KM Solution.

To identify required status on a range of
knowledge dimensions and to highlight
areas of future focus.

e  Set of concerns or specific KM components of the overall
problem on which focus is required

Critical Migration
Paths.

To identify critical migration paths for each
specific KM problem (or dimension of
interest)

e  Set of key migration paths for each specific KM problem

e  Overall set of migration paths for the whole KM problem

Appropriate KM
Processes.

To help in selecting the appropriate KM
process to move along each migration path

e Set of appropriate KM process(es), which, when tailored to
a particular organisations need, will address the stated KM
problem.
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3.3 Need for automation

The developed methodology was evaluated using case studies. Evaluation took place at individual workshops with
four industrial collaborators representing both construction and manufacturing industries. The evaluation workshops
included directors, senior managers, and site personnel. The duration of the workshops ranged between half day and
two days. Every workshop consisted of a presentation of the framework followed by guided use of the framework
considering a specific problem on a consensus basis. At the end of workshops, participants completed evaluation
questionnaires, although in one case, informal feedback was received. An evaluation questionnaire was prepared to
elicit the views of participants based on five-point scale questions covering the following issues:

. ease of use;

. layout;

. relevance to the business; and

. appropriateness of the explanation provided.

Based on the comments received from the evaluation workshops, it is evident that the developed
methodology provides a very useful way for developing KM strategies. It was also found to
provide a generic framework that can be used by any industry sector. Furthermore, it was agreed
that very little else exists to assist companies in developing KM strategies in this way. However,
to be truly useful to an organisation, some modifications were suggested. Firstly, the format was
seen as uninviting and not easy to use without guidance. Users thought that the guidelines
included in the approach need to be much slimmer, simpler, and automated for the approach to be
a readily usable tool. Secondly, it was felt that the worth of using the approach would be greatly
enhanced by automating it through encapsulation in a software system. Without this, users could
view its completion as a trivial exercise.

4. SYSTEM DEVELOPMENT

In order to address the comments received from the evaluation workshops, a prototype software system was
developed. Several activities were involved in the development of the system including, setting its objectives, system
architecture, selecting the implementation environment, and the final development.

4.1 System objectives

The aim of prototype is to simplify the format and use of the last three stages of the CLEVER framework. To
achieve its aim, the prototype was designed to address the following objectives:

. allow easy entry, storage, viewing, and editing of information;

. provide ‘on-click’ user-friendly guidance for how to use system;

. provide single entry input and avoid its duplication;

. allow for interactive integration between the last three stages of the framework;

. allow for future integration of the system with the prototype developed for the first stage of the
CLEVER framework and with other computer-based KM tools;

. facilitate the generation and printing of a report containing the KM goals, the migration paths, the KM
processes, and the actual strategies for implementing these processes.
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4.2 System architecture

To accomplish the objectives of the prototype, the system architecture, shown in Fig. 2, was developed. Three main
stages provide a means for developing a KM strategy. These stages are ‘Identifying KM Goals’, ‘Selecting
Knowledge Migration Paths’, and ‘Identifying KM Processes and Strategy’. The user first reacts with the first stage
through which the other stages can be interacted with. The solid arrows linking the three stages indicate that entry
and viewing of information is done forwards. However the dashed arrows at the bottom of the stages show that the
user can go backwards to edit previous input for any stage or part of a stage. The arrows linking the stages to the
report show that the information, once entered, is immediately sent to the report and is instantly modified if input is
edited.

{ User Interface ]

/ KM Goals \ / Migration Paths \ / Processes and Strategies \

Current
KM Status

State & Select State . Identify

- I X . > . . o| Link Paths q H a| Develop
Prioritise »| Migration »| Migration to Generic Strategies
Goals Paths Paths Processes 9

Processes

Required
KM Status

[ Report ]

FIG.2: System architecture

4.3 Development within Visual Basic

The prototype was developed in Microsoft Visual Basic by means of creating, forms, macros, and reports. Forms are
used to input, edit, and view the information. Three main types of forms were developed namely; input forms, output
forms, and help forms. The help forms were embedded within the input forms to allow for effective guidance for
using the system. Controls, event procedures and general procedures were used to design the forms. Sliders,
command buttons, option buttons, labels, text boxes, and some drawing features were also used. A summary of the
desired characteristics of the prototype and the way in which they were achieved is shown in Table 2.

TABLE 2: Activities for achieving desired characteristics of the prototype

Desired How achieved

Allow convenient entry, viewing, and e Designed forms allowed the display and editing of stored data

editing of information at any stage ) . o
e Command buttons inserted in the forms allowed easy navigation between the forms at any

stage of the activity

Allow for visual comparison of current e Two sliders define every knowledge dimension
and reanired knowledoe ctatng
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and required knowledge status

Support on how to complete the forms e Whenever required, help buttons where embedded within input forms to provide information
and instructions on how to complete the forms

Allow for easy selection of migration e Option buttons guided by arrows and written text help in identifying the knowledge
paths migration paths

Individual investigation of every e A ‘Go’ button next to every goal links to the forms required to investigate the knowledge
knowledge dimension against other dimension corresponding to that goal against the other dimensions

dimensions

Allow for entering KM strategies for e ‘Labels’ describing the generic KM processes can be activated by clicking them.

every generic KM process o ) . ) ) )
e Clicking a label would result in a pop up form for information entry, which once entered is
immediately sent to a report

Facilitate the generation of a report that e A ‘Report’ button can be activated at the end of any of the following stages: identifying the
can be opened at the different stages KM goals, stating the migration paths, identifying the KM processes, and developing
strategies for implementation

Allow for future integration with other e As an application of the MS Office group, Access can be easily linked to other packages
KM frameworks and tools

5. SYSTEM OPERATION

The system starts with a screen showing eight knowledge dimensions (Fig. 3). Two sliders describe each dimension,
where the user can move the five-point-scale sliders to the appropriate locations of the ‘current’ and ‘required’
knowledge status within the organisation. Each dimension has an organisational impact at the strategic or policy
level as shown below the sliders of each dimension. Every dimension is supported by a ‘help’ button, which gives
detailed description of what it means. After the sliders are moved to the corresponding positions, the ‘Show Goals’
button can be clicked to call the program to state the organisational goals and impacts at the strategic/policy level.
The system also prioritises these goals according to distance between the sliders. A ‘Go’ button next to every ‘goal
statement’ can be clicked to investigate the relevant knowledge dimension against the other dimensions.
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. Knowledge Dimension Sliders
Project KM Goals  Migration paths KM Processes

Move the Knowledge Dimension Sliders to the appropriate “current” and “required” positions, then click | Show Goals
Knowledge Dimensions

Organisation Goal Priority *

Current - J
=1 = First priority Transfer more tacit knowledge to explicit 1 Explicit : . Tacit
4 = Last priority knowledge to aid decision making efficiency. Go Required Ji
[Approach to Decision Making) Help
Current -]
Facus on auxiiary knowlzdge to improve 1 Auziliary 5 . . ! Critical
performance, efficiency and cost. Go Required L
[Recognising Core Competence)] Help
. . Cument —_— .
Discipline J Project
Emphasise on developing single discipline 2 Based o S| ' ' o 0 Based
knowledge domains. Go s 3

!
[Openness to ChangedFlexibility) Help

Slow  Cument |— Rapid
3 Change et Change

[Requirement to Innovate] Help
Current
External J— Internal

o Required

Improve efficieny of uzing knowledge to
facilitate innoeation.

L2

Manage knowledge which can be bought in as 3

L8

required. I
[Knowledge Dwnership and Avwailability] Help
Current Ji
Share knowledge more easily to ensure wider 4 Individual ¢ . ° ° Shared
use a3 an arganisational asset Go Required —— Wi

[Knowledge as an Drganisational Asset) Help

Problem Cument Ji Gaec?::;[:
M ) ) ; } . .
Specific R d O

I L]

[Re-Use of Knowledge] Help < Back to start

Learn by Current Ji Learn by
M, Training Interacting Close
Required Wi
[Propagation of Organizational Culture] Help

FIG.3: A sample screen showing the knowledge dimensions

Clicking the ‘Go’ button allows the system to present a set of seven squares, one at a time, to investigate the relevant
knowledge dimension against the other seven dimensions in order to identify the most appropriate knowledge
migration paths. The system displays descriptions in corners of the squares (Fig. 4), from which the user identifies
the path. While completing the forms, the user can return to any previous form to modify the input. Clicking the
‘next’ button at the bottom of a form saves information on current form, closes it and opens the next form for
information entry.
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Project KM Goalz KM Processes
Goal from KM is to:  Fransier more fzcit knowledge fo explicrf knowledge fo aid

decision making elfioiency.

You will navigate throgh some squares. after which you will get the
main paths that your organisation wishes to achieve.

ExplicityTacit and Auxiliary/Critical

SELECT THE ARROW THAT REPRESENTS YOUR
CURRENT AND REQUIRED SITUATIONS

Tacit
? Can be difficult to manage. Limited number of staff hald the required
| Can improve internal e < knowledge. These stalf are often the main
g efficiency. Does not have assets/decision makers within the:
E impact on core cesision (~ company Career Development and Job
B making. Unlikely to be  —— Satisfaction are citical for staff retention
& critical knowledge. Captuiing and sharing process is critical.
= Interpersonal relationships affect decision
a o making: conflicts can affect consensus,
=
5 o r
E
L
Ausillary Critical
~
(O "
Embedded in cammon Tends to be embedded in 1T
processes and tools. Can be infrastiucture and engineering toals.
bought in or easily replaced. . % Can be patented. Limited lfe span
Added value comes fram due to competetion. Need to maintain
efficient use. Informs decision % " and evalve it. Impacts on product
MNext > making at a basic level. strategy.
Explicit

Fiecognising core competence

FIG.4: Squares used for identifying the knowledge migration paths.

Upon completing the seven squares, the user can click the ‘Show Migration Paths’ button at the bottom of the last
square to see a set of migration paths for the selected KM goal (Fig. 5).

Your Organisational Goal from implemeting Knowledge
Management 15 to:

Fransier more 2o knowledge o expiort kinowledge fo 3rd
eSO Makrg elficiency.

To achieve this goal. the organisation needs to go through the
following Knowledge Migration Paths:

From tacit critical to explicit auxiliary. :

Derive Generic
Processes

Back to Goals

FIG.5: A set of knowledge migration paths for a KM goal
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Below the list of migration paths the user can select from three options; print, go back to the knowledge sliders, or
derive the KM processes. Selecting the latter allows the system to present a table of the KM processes (Fig. 6). The
user needs here to identify the KM process relevant to each migration path by using option buttons.

Your Organisational Goal from implemeting Knowledge
Management is to: Knowledge Management processes

- - _ 1. For every "Migration Path® select the iate 'K ledge M
Fransier more 13cit knowiedge 1o exphoif knowiedge fo ard Process’.

decrson Makng erficrency.

2. Then click on "Go" at the bottom of the process to derive generic
sub-processes.

To achieve this goal, the organisation needs to go through the Dbtain/ | Locate and | Propagate  Transfer Modify Maintain
J Enowlad Krovled Enowlod

following Knowledge Migration Paths: Capture Access Knowl
9 9 9 Knowledge  Knowledge

From tacit critical to explicit auxiliary. - o o « o i
From tacit projectbased to tacit discipline-based. e - e - - c
' From tacit slow rate of change to tacit rapid rate of change. oo - & - - c
From explicit extemnal to explicitintemal. o “ - - - c
o e e c - 3 c - c
' From explicit problem-specific to explicit generic. c - c - 3 c
' From tacit leam by interacting to explicit loarn by wraining. | c - c 5 - c
Derive Generic Go ‘ Go ‘ Go ‘ Go ‘ Go ‘ Go ‘

Print Back to Goals o a——

FIG.6: Knowledge migration paths and their relevant KM processes

For every KM process identified in Fig. 6, the system introduces a chart illustrating generic processes for the selected
process (Fig. 7). Clicking any of the generic processes changes its colour and activates an input message box asking
the user to enter the organisation’s KM strategy for addressing that generic process.

Generic Knowledge Management Processes
Thiz section inkioduces genernic KM processes.
'ou can specify actual sub-processes [initiatives) by clicking the 'white’ boxes.
Process 1: Obtainfcapture knowledge
1. Select desired knowledge area: | Show possible R esistors/Enablers |
CLEVEF Frocess.......... ——— Select KM owners
- |
= P |
2 Fo,ma}l,’e project: Establish/Allocate budget
Identify Establ EELEE s requited for buying new softvare. Flan Set stietch Re-organise
personnel wilingne EEEE is required for software licence. Procedure targets for work,
and 'owiners' co-ope EEEE is required for training staff. project structure
process
Close |
—— |
3. Select metiics for targets: Show possible Resistors/Enablers
Measures
ABC Measures Establish Establish
QLD Measures skills H procedures
Peer asst Measures for applying
I
I
4. |dentify sources of knowledge: Show possible R esistors/Enablers
Sources
Extemnal Intemal
ﬁ;‘j::g'aemies g:’i‘;es Identity Idenity Identity
search budgets ranking
Collaborators Audit trail strategy ﬁ resouices ﬁ procedure ﬁ E:ﬁz::g‘lﬂiﬂge
Competitars Dresign histary for priority P
ECR's
Customer comments

FIG.7: Generic processes of a KM process along with an input message box for developing strategies.
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The prototype is able to produce a detailed report containing the KM goals and their priorities, the knowledge
migration paths for every goal, the KM processes for every migration path, and the generic processes for every KM
process alongside with strategies for implementing these generic processes. Fig. 8 shows a screen-shot of a generated
report.

. Form101 [_ O] =]

Project KM Goals  Migration Paths KM Processes

The CLEVER KM Advisor

Report: Generic KM Processes and Strategies for Implemetation

Drganisation Hame:

Department:

Process1: Obtain/Capture Knowledge

1.1 Desired knowledge area kM owners Owners of Technical Knowledge.
1.2 Project formalisation Personnel and Technicians
'Dwuners' Engineers.
Wilingness ta Most staff are wiling to share, but require;
co-operate S-Term rewarding schemes for developing the knowledge base

L-Tem rewarding schemes for maintaining the knowledge base

Assigning
responsibility for
project audit trail

Budget EEEE iz required For buying new software.
EEEE is required For software licence.
EEEE is required For training staff.

Timescales Appoint CKO inJan 2003.
Implement Kk in 'x' Department in March 2003,
Implement Kk organization-wide in December 2003,

Procedure

Stretch targets for
project/process

Re-organising work,
structure

Report Pages: 1 2 3 4 5 [

FIG.8: A screen-shot of a report generated by the prototype

The prototype was evaluated through a demonstration to industrial collaborators. The
demonstration was followed by an open discussion and it was agreed that the prototype provides
an important enhancement to the paper version of the CLEVER framework. The inviting format,
simplified guidance, reduced input duplication, and automated report generation were found the
most significant enhancements.

6. EVALUATION

The evaluation of the paper format of the CLEVER framework was described in section 3.3 where the participants
involved in the evaluation suggested simplifying the use of the framework through automation. A prototype system
was then developed. This section presents the process and outcomes of evaluating the prototype system.

6.1 Evaluation Strategy

Three construction organisations and one manufacturing organisation were involved in the evaluation of the
CLEVER Prototype. The involved organisations were mostly large UK based organisations with international
offices. Twelve participants were involved in the evaluation with experiences ranging between 6 and 36 years in the
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construction and manufacturing industries. Participants ranged between people who were new to KM and others who
are heavily involved in KM initiatives. The workshops started with a presentation on KM because some of the
participants were new to the concept. This was followed by another presentation on the CLEVER Framework. A
demonstration of the prototype system was then made. To evaluate the prototype’s usefulness, participants were
guided in using it to work through a specific problem on a consensus basis. They also completed an evaluation
questionnaire at the end of the workshops. The duration of workshops ranged between two and four hours depending
on the type of the KM problem the participants decided to investigate.

6.2 Evaluation Questionnaire

An evaluation questionnaire was designed to obtain the views of end-users on the usefulness of the prototype. The
questions were based on a five-point-scale where one meant poor and five meant excellent. The questions covered
the specific features of the system and how well they supported its functionality. They also covered issues on the
management of the system interaction, its effectiveness, and clarity and accuracy of outcomes. At the end of the
questionnaire, participants were allowed to suggest how the system could be improved and they were also
encouraged to add further comments.

6.3 Findings

. It is evident from the response received from participants involved in evaluating the system that the
CLEVER prototype:

Has an inviting format that encourages its use;

Is easy to use due to the on-line guidelines and help buttons;

Simplifies understanding the way CLEVER methodology works;

Eliminates efforts of searching piles of appendices;

Reduces use-time and prevents input duplication;

Generates a concise report; and

Provides a new and useful KM tool for business organisations or units within them.

Participants also noted that the system requires a very short training time to be used conveniently. This training time
was estimated at one to two days. In fact, all participants responded to the questions by giving scores between three
and five with most of the questions given four scores. On the other hand, some further modifications were suggested
with regards to simplifying the terminologies and the knowledge migration paths.

7. CONCLUSIONS

This paper has discussed the need for ‘clear KM strategies’. It then introduced a methodology for developing a KM
strategy through identifying the KM goals and their priorities, selecting the knowledge migration paths and
identifying their corresponding KM processes, and finally identifying generic models within these processes for
developing a strategy for implementation. The methodology was evaluated by means of case studies of industrial
collaborators who considered the methodology a very useful way for developing a KM strategy but suggested that its
worth would be greatly enhanced by encapsulation in a software system. The methodology was encapsulated into a
prototype software system and it was tested through several workshops. The inviting format, simplified guidance,
reduced input duplication, and automated report generation were found the most significant enhancements to the
paper format. The evaluation proved that the prototype is useful for an organisation or a unit within it and that it will
be highly welcomed by businesses.

The logic behind the development of this prototype is based on the fact that knowledge management is not properly
supported at its strategic level (Carrillo et al; 2000; Patel et al, 2000; Al-Ghassani et al, 2001b) and that all existing
IT tools focus on the operational/implementation level (Al-Ghassani ef a/, 2001b). This necessitated the development
of a methodology that helps organisations develop clear KM strategies to gain real benefits and avoid critical losses.
The developed framework and its associating prototype address this need with specific reference to the requirements
of the manufacturing and construction organisations. This is due to the carefully designed ‘knowledge dimensions’
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which are used at the early stages of CLEVER e.g. the dimension of ‘discipline/project —based’ knowledge. The
system provides one of the key tools that could be used at the strategic level of KM. Further work will be to link
CLEVER to other frameworks, tools, and technologies of KM.
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