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Abstract

This thesis focusses on the development of a KrdgddManagement system for a
multi-office engineering design consultancy. It céses the identification and
realisation of user and business requirements mewa Knowledge Management
system together with approaches for the implemiemagand evaluation of a
Knowledge Management system. Transferable lessorikel form of Best Practice

guidelines are then identified.

The thesis begins with a review of the current @eoent literature relating to the field
of Knowledge Management and Knowledge Managemestes)s. It also explores
literature relating to communication, design, inmpémtation and evaluation.
Following the literature review the methodology pteat outlines the seven stages of
the project and desired outcome from each stagemi¥ure of data collection
methods including questionnaires, semi-structunéerviews and informal discussion
were employed to gain an understanding of the nurkeowledge Management
practices and procedures in the engineering desigisultancy. A process for the
capture and understanding of Knowledge Managenegpiirements is also identified.
Chapter 5 then addresses how these requirementsedaanslated into specifications
for a Knowledge Management system. Specificationisraatrixes were employed to
select an appropriate software platform for the eftgyment of the Knowledge

Management system which is introduced in Chapter 7.

Following the development of the Knowledge Manageimts implementation and
evaluation across the organisation is describasalllyirecommendations and lessons

learned for the design, development, implementagombedding and evaluation of a



Knowledge Management system are provided. Thesprasented in the form of best

practice guidelines which may be transferable beobrganisations including SME’s.
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1. Introduction and Background

1.1 Introduction

This research describes an industry based studsdaatndeveloping a Knowledge and
Information Management System ‘HKnowledge’ within UK-based engineering
design consultancy, Hulley and Kirkwood Consultaaygineers Ltd (H&K). The
study commenced in April 2009. The objective of ‘htivledge’ is to best support
communication throughout H&K’s design process tigtothe capture, validation, and
sharing of key design knowledge and informatiomnkifying and understanding the
knowledge and information requirements throughbatdompany’s design process is
the foundation to providing appropriate and effextsupport. Figure 1 illustrates the
project stages of the Knowledge Management prajedtthe academic outcomes that

could be gained at each stage.
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Project Road Map

Interaction with
the system and
validation of
requirements

Retrieval

Information Use
New Knowledge
Validation
of the system Study of Storage
Existing
Practices

Software testing

User evaluation

Mapping of
. User
Prototype  * Testing Requirements
development
employed to
communicate and
validate features

Used to
communicate the
interpretation of
user

Development of el

Software Business and

Development Software
Specifications

Software
Selection A process for

developing Business
Process for software to software
selection matrix specifications to

software features.

Figure 1 Project Road Map

1.2. Company Introduction

Established in Glasgow in 1953, H&K is a leadingchemnical and electrical building
services design consultancy, and has over 180istdfd locations distributed across
the UK. Glasgow remains the head office hosting)guer 30% of the total staff, with

regional offices in Inverness, Aberdeen, Edinburdgfianchester, Birmingham,
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Bristol, Cardiff, Plymouth and Epsom. Figure 2 #lltates the distribution of H&K
offices throughout the UK. This distribution allow#&K to respond effectively to

projects based in any UK location.

= e = £ 4 L
s 3585835 ¢%2¢%
T 5§t 8 2 2 P £ @ 8
4 2 o @ s L& E
g £ @0 c w S g 35 5
T E b © £ 5w
o =
Aberdeen 322 504 531 127 555 146 113 349 618
Birmingham 322 88 115291 137 290 447 96 202
Bristol 504 88 44 373126 372526178 120
Cardiff 531 115 44 400 158 399 556 204 152
Edinburgh 127 291 373 400 424 52 157 219 487
Epsom 555 137 126 158 424 421 578 227 209

Glasgow 146 290 372 399 52 421
Inverness 113 447 526 556 157 578 170
Manchester 349 96 178 204 219 227 217 374
Plymouth 618 202 120 152 487 209 485 473 290

170 217 485

Figure 2 H&K offices (Distances in Miles)

To fully exploit this competitive advantage H&K kenage skills and resources
through the adoption of distributed design acraggonal offices on a project-to-
project basis. The approach H&K adopts involvesgaoject being managed from a
‘Lead Office’ located closest geographically to thetual ‘Project Site’. The lead
offices communicates with the external design tea@mbers and relays information
back to designers in a ‘Support Office’ who havereniime or appropriate skills and
knowledge to complete all the elements of the desigrk. Figure 3 illustrates

H&K'’s distributed design approach. Whilst working & distributed manner offers
H&K competitive advantage, it requires effectivedaefficient communication of

knowledge and information throughout the designcess. There are numerous
barriers to distributed design including technieabertise, management, cultural,

trust, lack of time etc. SME’s (Small and Mediuraesl Enterprises) like H&K can
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find it particularly difficult to overcome these to@rs to distributed design. To
combat this H&K employed a ‘collaborative design'onking environment as

demonstrated in figure 3. (lon & Neilson, 1998)

Distributed
Design

Contractor

Support Lead
Office Office

Figure 3 H&K Distributed Working Approach

Accordingly, H&K have invested in an IT infrastruce for efficient multi-site
communication and in standardisation of procesedg@ols across their organisation
(Thomson et al, 2007). Whilst the company have edamany benefits from these
developments they have identified several issudl wieir existing practice for
improvement. These include:
delays caused by too much ‘starting from scratam’ new projects when
existing project knowledge and information couldilitate streamlining of
initial design stages
experienced design engineers with significant keolge and information
resource but no effective method for capturing,ideing, storing, and
communicating this knowledge and information farse

lack of expertise in knowledge and information ngaraent approaches
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A consistent finding from existing studies is thgersonalised’ capture and
codification of knowledge and information is ne@gsfor different organisations
(McMahon, C et al 2004). This work focuses on thecpss of understanding the
knowledge and information requirements within H&Klesign process and providing

support for these requirements through their tedimsi into system features.

1.3 Motivation

H&K have 180 engineers located across 9 sites gimout the UK. The organisation
Is growing with increasing turnover, locations atalff. Target turnover by June 2011
is £15million. However the organisation was affectey the UK recession with
turnover decreasing and redundancies taking placess the organisation. The
organisations distribution of expertise presentepiional challenges in the efficient
and effective management of information and knog#edcross the organisation.
H&K want to establish a clear and consistent compdantity by ensuring they sell
and deliver the same product across their 9 gwewjiding them with the ability to
“resell” similar product where and when requiretieTability to capture, validate, re-

access, re-use knowledge and information will laelpieve this.
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1.4 Aims and Objectives

The Aim of this research is to develop a proceashll assist in the identification of

Knowledge Management requirements within an orgdiois, and provide a guide of

best practices for Knowledge Management developmealisation and evaluation.

To achieve this aim, the following key objectivesrev addressed;

O1.

02.

Os.

O4.

O5.

O6.

or7.

O8.

Review and develop an understanding of liteeain the field of Knowledge
Management.

Understand the current Knowledge Managementtipes and procedures
within and engineering design consultancy.

Develop a process for the capture and undelisigjinof all Knowledge
Management requirements, and how they can be comatad.

Identify how requirements can be translated safftware features.
Understand how requirements that have beeslatad into software features,
can be communicated and validated with the user.

Realisation of System features and identificatof methods for their
communication and validation with potential users.

Evaluate and assess the impact of the KnowIbtigeagement system.
Produce guidelines of best practice for theettgpment and implementation

process for a Knowledge Management system
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1.5 Structure of Thesis

Chapter Title Objectives Research Method
1. -
vl O1 Critical appraisal
3. -
4 Questionnaires,

02,03 Interviews, and
Informal discussion

b Mapping, Diagrams
03,04, and Communication
05 Resources
Matrix of
6. 06 Requirements
7 06
0708 Statistics and Informal
6. ! discussion and
Feedback
g 08

Figure 4 Structure of Thesis

Chapter 1 provides an introduction to the thesis, describthg background,

motivation, aims and objectives of the research.

In Chapter 2 a review of current and recent literature relevarthe research domain
Is presented, defining the field of Knowledge Magragnt, reviewing the state of the
art literature on Knowledge Management and the rosgéional behaviours that

require to be considered.
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The overall research methodology is describedhapter 3.

Chapter 4 addresses how the user’'s information and Knowleltgmagement

requirements can be interpreted and understood.

Chapter 5 demonstrates how user requirements can be comatediand validated

with the user and employed to build specifications.

Chapter 6 describes the process employed to select the seftwhatform for

development.

Chapter 7 provides an overview of the Knowledge Managemestesy and its key

functions based on the user requirements.

Chapter 8 addresses the implementation of the system antliadea the system
generating user feedback, this is employed to ereanclusions, best practices,

limitations and recommendations for future work.

The finalChapter 9 provides a recommendations and lessons learndeeifotm of

best practice guidelines for the development anplementation of the Knowledge

Management system, summarising the realisatioheofttesis objectives.
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2. Literature Review

2.1 Introduction

This chapter will demonstrate a review and undadstay of literature in the field of
Knowledge Management. The image in figure 5 denmatest the key areas that the

literature review will cover; this chapter will adss the first of the objectives.

O1. Review and develop an understanding of litew&tin the field of

Knowledge Management.

Knoiuled g,gemmu,m

Ma I‘Iagemen gy L

K Information Implementation

Figure 5 Knowledge Management Literature Review andRelated Terms

Mark Easterby-Smith comments that in 2003 the mfd@anowledge Management has
arrived only very recently, this is reinforced byaugnport and Prusak (2000)
comment that it was still in its infancy in 199&avenport & Prusak, 1998/2000)
Mark Eastaby Smith furthers this argument thas ibmly post 2000 that Knowledge

Management has gainned legitimacy the driving fobeéng ‘major consultancy
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companies seeking to capitilize on the enormousmn@l of information and
technology in a period following disenchantmenthatihe methods and prescriptions

of re-engineering (Hammer & Champy, 1993).

2.2 Defining Knowledge and Information

The oxford dictionary defines knowledge as; ‘fadtéprmation, and skills acquired
through experience or education; the theoreticalpactical understanding of a
subject.” (Oxford University Press, 2011) But cdmstdefinition be applied to a
corporate setting when we discuss knowledge aliikesta currency; authors have
argued that there are knowledge markets, with kedgé buyers, sellers and brokers
in organisations, who seek a personal gain in kedge transactions (Davenport &

Pruska, 1998; Holsapple, Johnson, & Waldron, 1996).

Before reviewing the area of Knowledge Managemi¢ns, necessary to define what
we mean by knowledge, and make a clear distinchetween Knowledge and
Information. This has been outlined in a numbedifferent ways, from the classical
philosophical perspective as ‘justified true béli@etersen & Poulfelt, 2002) to a
more pragmatic view as ‘for action’ (Davenport &uBak, 1998) At the same time,
knowledge has become an umbrella for many differeatds — including data,
information, wisdom, codified, personal, proprigtarcommon, organisational,
diffused, migratory, embedded, embodied, encultuerdbrainned, tacit, explicit,
sticky and so forth cf. (Boisot, 1998; Badaract®91; Blackler, 1995; Petersen &

Poulfelt, 2002; Nonakak & Takeuchi, 1995; Saimtg®, 1996; Hippel, 1994).
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In addition to defining knowledge, it is also imfont to understand its broader
context. Much of the academic literature on infotiora use that has emerged in
recent years is acknowledged to have derived frako&'s (1989) exploration of the
relationships between data, information, knowledgelligence and wisdom — now
commonly referred to as the ‘DIKW hierarchy’. Sealeauthors (Rowley, 2007; Zins,
2007) have attempted to summarise the variatiodsamnilarities across the field:
Data: observable properties of objects, events and &msirronment.
Information:inferred from data, containing descriptions of haata can be used.
Knowledgethe abstraction, generalisation and applicaticinfofmation.

Wisdom:judgment and the ability to review the other levalitically.

In his attempt to adapt the DIKW hierarchy for gherposes of interaction design,
Shedroff (1999) identifies location (in global, &and personal terms) and context
(the type of cognitive activities undertaken) agpamant factors in transformation
across the hierarchy. In a similar vein, figurdepicts the DIKW hierarchy adapted
for the engineering design domaBroadly speaking, data is available to all in the
form of catalogues, mechanisms, material sampldssaron. These are sourced and
structured by engineers for use in the particuéaigh context, becoming information.
The application of this information in the syntlseesaf new design concepts is
regarded as forming knowledge items. Both infororaind knowledge are shared by
the design team working on the particular desigrbl@m. Wisdom sits somewhat
apart from the other levels in that it is the refilen and absorption of knowledge by
individuals that allows them to critically applyyaof these information types in the
future. For the purposes of this research, thefornmation sourced by the team as
relevant to the design problem, and the effectlas on the subsequent development

of new knowledge items are critical.
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Location Design context

Figure 6 Information in the Design Team Context (aer Shedroff, 1999)

Given the industrial focus of the research desdriloe this paper, we adopt a
pragmatic view of knowledge similar to that of Dapert & Prusak and consider
knowledge to be the abstraction, generalisation apglication of information for a

specific purpose (Rowley, 2007).

2.3 Communicating Information

The information sourced and generated must be dledfectively for the design team
to be successful. To achieve this, it is necessahave clear methods of organisation
and communication, as individuals can build compiesntal maps of information
resources that may be understandable to them bhiiising to others. An example of
this is the messy office desk that may look cordute casual onlookers but makes
perfect sense to its occupier. In the developmdnthe desktop metaphor for
computing systems, the development of ‘files andespi metaphors were of
considerable importance. Piles of papers were faare informal information stores

which in addition to negating the need for classifion, performed important roles as
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reminders for tasks to be undertaken (Malone, 1988nder, Salomon, & Wong,
1992). Thus, messy office spaces which can seeorddgired to the onlooker may
nevertheless have a systematic way of organisihghal information resources
contained in it and be able to work extremely dffety. Indeed, such individuals are
often able to find a particular document immedatehen required to do so: the
personalisation of information allows individuats thilor these mental maps to their
own requirements. For the organisational contertydver, the challenge is that
collective models are required to allow everyoneutwerstand where and how
resources are located to encourage their utilisaio achieve this, it is necessary to
move beyond the ‘files and piles’ metaphor to mgpecific knowledge models that
facilitate clear communication. When teams areritisted, these communication
issues become even more critical and difficultdlves, as many of these channels are
restricted. The nuances of language and gestum tostully express meaning, for
example, are often lost across lower resolution caeb and videoconference
technology. It is therefore necessary to effecyivepture the requirements for the

design context.

2.4 Knowledge Management Systems Defined

Not all Knowledge Management initiatives call fariovolve the implementation of
IT (Information Technology), however many Knowledganagement initiatives rely
on IT as an important enabler. The importance ohlKnowledge Management can
be at the expense of the social and cultural fattets are essential in successful

Knowledge Management System implementation.
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Daniel Tkach of IBM worldwide describes Knowledgahhgement as;

“a discipline used to systematically leverage ekpe and
information to improve organisational efficiencyesponsiveness,
competency and innovation. Systematically meansthigadiscipline
does not rely in just water cooler conversationst bne planned
processes technology and behaviours. Knowledge Ytmant
leverages all the key resources that a companyduahdy and that

can be out to use in a more effective way.”

For Knowledge Management to be a planned activitynuist align with business
strategy, Knowledge drives strategy and strategyedrknowledge management.
There must be a clear link between Knowledge Mamage and business strategy. In
the context of a Knowledge Management system, basistrategy is usually at a high
level. In contrast, system design is always at & level — rise Knowledge
Management system design to a level of busineategir and pull strategy down to a
level of system design. In the context of the H&¥jpct, this can be referenced in
the interviews and the sample as we had a high ileke project with the input from

the MD'’s.

So how are we defining a system, the system idadblit that will assist us in our
Knowledge Management strategy. However this alsetrtake into account and be
integral with business strategy. Information andn@aunication Technologies (ICTs)

have a prominent role in many Knowledge Managensmivities. ICTs can be
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defined as “technologies which allow/facilitate theanagement and/or sharing of
knowledge and information. Thus the term covers earormous diversity of
heterogeneous technologies including computerphelees, e-mail, databases, data-
mining system, search engines, the internet aneovidonferencing equipment”
(Donald, 2009). Therefore a Knowledge Managemeastesy in the context of this
project can be defined as a planned activity thiit emcapsulate ICTs that will

facilitate the management and sharing of knowleatgkinformation.

2.5 Taxonomy and Metadata Tags

Taxonomies can be defined as a basic classificasibles that enable us to describe
concepts and their dependencies — typically ireeanchical fashion (Dalkir, 2005). A
taxonomy involves the identfication, defining amdyping of elements. Taxonomies

can also be explained in the context of everydaybly Pellini and Hones:

“Taxonomies are part of our daily life and this articularly
apparent today The explosion in the volume of information and
knowledge available through information technol@md through the
internet today has made it more urgent than eveadopt systems,
processes, and technology to orginisation thisrmfation.” (Pellini

& Jones, 2011)

Using this interpretation of taxonomies within theoncept of Knowledge

Management taxonomies can be viewed as a hierastriature that shapes a body of
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knowledge. Taxonomies in Knowledge Management can used for the
identification, defining and grouping of knowledg&hin a Knowledge Management

system.

Metadata is described by most at its most basimitieh as “data about data”
(Yariez, 2009). The term metadata alludes to data tacilitates the description,
discovery and retrieval of networked electronicotgses. (Hudgins, Angew, &
Brown, 1999) This quote is also be interpreteddscribe the use of metadata in a
Knowledge Management system that metadata faesitte discovery and retrieval
of knowledge within a Knowledge Management syst@imvan indicates that in
Knowledge Management automatic metadata tagginptisalways appropriate and
that it is more appropriate for the user to gemeraetadata (Tiwan, 2000). This
would give the knowledge greater description andlifate knowledge discovery

within the system.

2.6 Knowledge Management System Requirements asjibe

A requirement can be defined as “an objective thast be met” (Kanner, 1999). The
process for requirements capturing and how theycaremunicated between users
and development team is critical to the successmyf Knowledge Management
project, in order to derive the software featuresnf user requirements. Requirements
can be segregated into two categories: functiomaldesign requirements. Functional
requirements describe what the software must acltsimijpom the users view point.
The design requirements describe how the softwasetsnthe requirements, with

acceptable level of user performance and satisfactClements, 1999). It is the
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functional requirements that are difficult to captland communicate between user
and project team: there are several techniquedahlaisuch to communicate these
such as the Delphi Technique that employs a grdugxperts and a facilitator and
mathematically based approaches (PMBOK, 2008). iefpis, many organizations
spend huge amounts on fixing poorly specified safeabut seem unwilling to invest
a much smaller amount to get the requirements righite first place (Robertson &
Robertson, 2006). It appears to be the phase-tsegphammunication between the
user and the project team that provides the migrg&ation of the requirements
(Robertson & Robertson , 2006), hence the impoeawicthe communication and

understanding of requirements throughout the dgsigcess.

It is fundamental that requirements are communicaied understood by the users
and the project team, and are incorporated intsyiséem design. During the system
design, there are several methods that can be getplto reinforce that the

requirements have been communicated and understood.

Use Casesa scenario used to describe a requirement or segafrements to
communicate how the system will interact with thed eusers and that the
requirement had been understood (Cockburn, 2001).

Prototype:a mock-up of an application. Allows the end userigualize the
system before construction. Prototypes increasecomemunication between
users and project teams (Crinnion, 1991).

Application Simulation Toolsallows users to build lightweight models of the
application, this allows the user and project tearquickly communicate and

validate requirements (Cockburn, 2001).
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Each one of these methods for understanding andatialg requirements during the
design process also provides a route for commuaickietween the user and project
team. Employing these tools during the design Bhawledge Management system
ensures that requirements are understood and sottarpreted during the design and

development of a system.

2.7 Implementation and Evaluation

Implementation of a system involves creating thlghtrienvironment in which the
system can be used and evaluated (Bocij, Chaffegasky, & Hickie, 2006). A

period of changeover is traditionally employed whidescribes the period of
migration from the existing system to the new systdecause the Knowledge
Management system is a new system and dose natesphy existing systems within
the organisation phased implementation can be gmglarhich will deliver parts of

the system at different times (Bocij, Chaffey, Gileg, & Hickie, 2006). The

advantage of this with a new system is that isvalstaff to learn about the new
system gradually and any problems encountered sskehle This also highlights one
of the disadvantages of phased implementation @eldpment. The fact that it
encourages overlapping activities this encouragesues with interdependencies
between phases delays can be found when phasescar@approved due to

development issues which will then affect the tignof the next phase. (Smith &
Reinersten, 2004) So when employing phased impleatien of a new system, it is
important to ensure issues generated in a phaseckied in a timely manner to

ensure a review can take place and the next pliasgplementation can begin.
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It is inevitable that there will be resistancenmplementation and the changes that the
new system will create. With a Knowledge Managensystem resistance can be
viewed in two ways, barriers to the new systenifitsed the concept of Knowledge
Management itself. Resistance to the new systembeaaxplained because of the
change to the way work is performed and the faat tiser's job functions will be
changed (Bocij, Chaffey, Greasley, & Hickie, 200B).order to achieve; buy- in to
the concept of Knowledge Management, Tiwan (200@hllghts a user’s attitude to
Knowledge Management “Users of a Knowledge Managersgstem will contribute
only if they feel they are gaining somethinglued by themin reciprocation.”
(Tiwan, 2000) The fact that users will buy into Kvledge Management and
participate in activities if there is a percivednbst for themselves. This concept
reinfources the use of phased implementation ihttlesystem can be implemented
across the orginisation in phases that seek toatefipecfic bennefits to the users.
Delivering specfic benefits to users during the lenpentation of the system will seek

to sway resitance to Knowledge Management as aepbnc

During the implementation of a new system it iseaeial that on-going evaluation
takes place against set criteria performance meamnt can be employed to evaluate
a Knowledge Management system. Performance measaotama standard of good
management practice for many years, therefore carfiormance measures be
employed to evaluate a measure the value of Knameledlanagement systems?
Hanley and Malafsky (2004) argue that using pertoroe measures in relation to
Knowledge Management require special rules; “Peréorce measurement is
generally best suited for tangibles, and much obwledge Management deals with

intangibles, such as intellectual capital and oiggiion memory” (Hanley &
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Malafsky, 2004). They suggest that measures shioglas on the factors that affect
the ability to achieve strategic objectives. Metrman be used to develop specific
measures that are considered to be the most re¢lamdruseful that will measure the
performance of the Knowledge Management systemnafyds strategic objectives

(Tipping, Zeffren, & Fusfield, 2004).

2.8 Literature Review Summary

This summary of the literature review demonstrétesunderstanding of the literature
in the field of Knowledge Management and the contak this project. For the

purpose of this project, the following interpretats can be made;

Davenport & Prusak (2000) definition of knowledgeaidopted that considers
knowledge to be the abstraction, generalisationagpudication of information
for a specific purpose.

A Knowledge Management system in the context &f pindject can be defined
as a planned activity that will encapsulate ICTatthvill facilitate the
management and sharing of knowledge and information

Taxonomies in Knowledge Management can be usedhmridentification,
defining and grouping of knowledge within a Knowded Management
system.

Metadata can be utilised in Knowledge Managemestesys to give the
knowledge greater description and facilitate knalgke discovery within the

system.
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Design tools such as use cases, prototypes andatppt simulation tools can
be employed to ensure requirements are fully unaedswhen developing a
Knowledge Management system.

Resistance to the implementation of a new systanbeaexpected. Delivering
perceived benefits to users can be employed to esbnbarriers to
implementation.

Performance measures and metrics can be used loatva Knowledge

Management system against strategic objectives.

3. Methodology

3.1 Introduction

The project consists of seven main stages asraliest on the vertical axis of figure 7
each stage is explored briefly. The horizontal aafs figure 7 describes the
‘requirement’, ‘metric’, ‘method’ and ‘output’ foeach project stage. The requirement
describes the desired outcome from each stagemétec describes what is being

measured at each project stage, the method colwserides the process that was
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employed, and the final column output gives a bdekcription of the outputs

achieved or expected.

g | | I
@
=1l Project Stages |Requirement m Methods
=
H | | |
=
(=]

Understanding HE&K Information and Refrioval, Information Structured Cuestionnairos, Generation of requirements

Information and Knowladge Use, New Knowledge, Semi- Structured Interviews I

anledge Hequimments Requirements Validation, and Storage and Informal Discussions
Communication of Imporiance of each I Importance of each I Mapped the I Map of the user
the User user raguirement. usar requiremant requirements against tha requiraments indicating

dependant on role and level they stemmed from the leval sach

Requ"emems lavel with the in the organisation. requirement came from.

organisation

Development of
Business and
Software Specifications

Business and software
requirements

Business cost, high level g Translation of each user Business and software
systems functionality I requirement to a business I specification.
requiremeant reguirement and softwara

specification.

Mecessity and I Software matrix of options I FDI'Eru_nljing pus.sit_jil'rties
desirable requirements. and requirements. and eliminated options.

Salect appropriate I
Software Dwg,k).prnen[ Protofype system Feedback on prototype Building and demonstrating Communication on

software for system.

—

against user system against user prototype around specific whether the user
requirements. I requirements have been
addressed.

Communication requirements. user requirements.

Tast the system

Software Testing against requirements
and system standards.

User requiraments and On-going user I
systom standards. participation in the User feedback and

system and feedback. system standards

evaluation.

lH

Final formal System generated Usage statistics and
development and user statistics on system formal quantitative and
I I gualitative feedback. .

Final user evaluation
against usar
requirements and roll
out.

User Evaluation

Training & Roll Out feadback. usage.

Figure 7 Overall Project Methodology Diagram

Understanding Knowledge and Information Requiremensg

The ‘Understanding Knowledge and Information Reguients’ stage is concerned
with identifying and understanding the knowledged anformation management

requirements. The requirement was to identify tihganisation’s knowledge and

information requirements. The metrics explored Weas organisation’s approach to
retrieval, information use, new knowledge, validatiand storage of knowledge and
information. The methods employed to explore thesetrics were structured

guestionnaires, semi-structured interviews andrmé discussion. The output from

this stage was the generation of requirementh®Knowledge Management system.
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Communication of the User Requirements

The requirement for the ‘Communication of the UBeqquirements’ was to identify

the importance of each of the user requirementsriigmt on that users role and level
within the organisation. The method employed wagiégelop a map of the user
requirements identifying their importance based tbe area and level of the

organisation that the requirement stemmed from. dinput from this stage was a
map of the user requirements that could be empléyetbmmunicate, validate and

refine them with users in the future.

Development of Business and Software Specifications

The requirement from the third stage was the dgwveénmt of business and software
specifications. The metrics explored were to gereitae business cost or impact of
each requirement and the high level systems fumality required. The output from
this stage was the business and software spemicatMethods employed to develop
these specifications was the process that tradslateh user requirement to a

business and software requirement and finally saofvieature.

Software Selection

The appropriate software was selected for carrguigthe project in order to ensure
correct selection. Requirements had to be evaluagainst the various software
options and requirements were deemed necessargsimaldle, this was the metric
from this stage of the project. The method employed the production of a metric of
software options. The final output from this stagges the software options that could

be eliminated and forerunning options.
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Software Development

The requirement for the ‘Software Development’ stagf the project was the

development of a prototype system against the usgrtsrements. The metric for this

stage was feedback on the prototype system aghi@sisers requirements and the
methods employed where building and developingopypes around specific user
requirements. The final output for this stage wasimunication and validation on

whether the user requirements had been addressieel pmototype development.

Software Testing

The requirement for this stage was to test theesystgainst specific requirements and
system standards. The methods undertaken wereing-geer participation in system
usage and feedback. Outputs from this stage indluder feedback and the

evaluation of the system against specific standards

User Evaluation Training and Roll Out

This final stage was the user evaluation agairstréiguirements during the training
and roll out of the system. The metric for thisgstavas final formal feedback from
the users on the system. Methods employed wergedheration of system statistic
and informal discussion with users. Outputs from #tage included statistics on the

system use and qualitatifeedback from users across the organisation.

3.2 Conducting the Research
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The research was carried out as part of a Knowléldgasfer Partnership project
between the university and the organisation H&Ke Tdim of the project was to
develop a Knowledge Management system for the @gaon. The university has
worked with H&K previously on other projects so anking relationship existed
between the two. While previous projects had beemed at engaging with the entire
organisation it was found that participation wasited to the Glasgow head office. It
was essential for the Knowledge Management profettengagement came from all
the regional offices. The researcher would be bas¢lde Glasgow offices. However
a working relationship was established with theector and staff of each regional

office to ensure their engagement in the projeenatarly stage.

3.3 Data Collection

Quantitative and qualitative data was captured nduthe project. The employee
interviews qualitative research Denzen (2003) dlessrqualitative research as ‘an
emphasis on the qualities of entries and on proeggb meanings that are not
experimentally examined or easured in terms of iyahmount, intensity or

frequency’ (Denzen & Lincoln, 2003). In contraserizin (2003) describes the
guantitative research as a ‘the measurement anlysaaf causal relationships
between variables, not process.” (Denzen & Linc@003) This project use both
guantitative and qualitative research methods. ilmteviews are qualitative; the aim
was to derive interpretations, not facts or lawent the respondent talk. (Warren,
2001; Warren 2002) discuss the way in which qualgainterviews are framed and
identifies two techniques researchers that frameegthalitative interview as a ‘speech
event’ (Mishler, 1986), where they seek to analygeconversation, this looks at the

interview from a more ethnomethodology perspectigethe interviewer seeks to
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understand the way in which people make senseegf\orlds (Baker , 2002). While
Warren (2002) frames it “more substantively andernnationally, aiming to
understand the meaning of respondents experiemckbfa worlds” (Warren, 2001).
This project will adopt the Warren’s (2002) frame tae interviewer seeks to gain
more of an interaction with the participant and megful responses to build up a

picture of knowledge management in the organisation

Both quantitative and qualitative methods emplotfesiterm given to this is ‘mixed
methods’. This is the general term when both qtetnte and qualitative data
collection techniques and analysis procedures sed in research design (Saunders,

Thornhill, & Lewis, 2006).

The qualitative research employs interviews witlipigants at different stages in the
project. The quantitative research also takes péadifferent stages in the project.
This is in the form of a structured questionnaimattaccompanies the interviews,
Quantitative research is also evident in the amalysthe statistical outputs from the
system in the final evaluations. The structuredstjgenaire allows us to collect
quantitative data which can be analysed and infedestatistics (Trochim, 2006). The
researcher has a clear view of what informatioregaiired to be captured before the
questionnaire is adminstrated. This clarity must reéelcted in the way the

guestionaire is constructed (Nesbary, 2000). desirable to collect as much relevant
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information as possible, the more data we lookthe more time consuming the
questionaire will be. It is therefore importantsivike a balance. To this end, close-
ended questions were selected for the survey wbik the forum of mutiple choice
guestions to produce uniformed and concise resgorigee criticism of this is that
they may be poorly conecived and produce invalsivaans (Nesbary, 2000). In order
to combat this, the survey would be piloted to emstiwould be understood by the

participants, and any issues of clarification cdutdresolved.

3.11 Interviews and Questionnaires

Interviews and questionnaires were used with H&Kpkyees during the project.
Because interviews with employees were being asikedhis would take time away
from paid work. Smith et al (2003) suggest thatryaquest for access is more likely
to be accepted if the amounts of time and resoyoee asked for are kept to a
minimum. A judgement was made on this and maximé@®Oominutes per interview
was requested. A document explaining the interyieacess and objectives for the
Knowledge Management system, in general, was pemtlanod passed to those being
interviewed. All requests for interviews were adeelp This can be attributed to the
early relationship that was built up with the ongation and the fact that the research
guestion was strategically important for the orgahon. A structured questionnaire
was also created that would be issued and completetie candidate prior to the
semi-structured interviews. This generated qudivéaoutputs which allowed

statistics to be produced.
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4. Understanding Information and Knowledge Requirenents

4.1 Introduction

This chapter will address objective two and pamlgective three. It will demonstrate
an understanding of the current Information and Wledge Management practices
and procedures in an engineering design consultaklsy developing a process for
the capture and understanding of Knowledge Manageneguirements. The process

for communicating requirements are dealt with iapter five.

02. Understand the current Knowledge Management grees and
procedures within an engineering design consultancy

03. Develop a process for the capture and underdiag of all
Knowledge Management requirements, and how they dam

communicated.

Page|28



An investigation of existing knowledge and informat practices within H&K was
undertaken in order to facilitate the identificatiand understanding of the company’s
knowledge and information requirements. Four mapreaches were adopted:

mapping of typical information in H&K’s design press

questionnaire

semi-structured interview

informal discussion

The following sections provide details on how eatlhese were conducted together

with the main findings.

4.2 Mapping of typical information in H&K’s desigarocess

The first step was to map the main stages in H&teésign process and to gain an
understanding of the information sourced, generatadl shared at each stage. The
findings are illustrated in table: Table 1 is basedan adaptation from Ulrich and
Eppinger (1995) to reflect H&K’s design process anébrmation practices. It
illustrates the seven main stages in H&K’s desigmcess together with the types of
information that are typically sourced, shared aymherated at each stage. The
contents were derived using a combination of stahdampany documentation in the
form of H&K’s ‘Design Guide’ together with undersiding of company practices

gained from the researcher being based within dihgpany over a three year period.

Design Examples of Examples of

Stage information sourced information shared and generated

Pre-Project qualification based selection establishment of fees and duties, meeting nptes
& general communications, preliminarily
proposals

Pre- previous design schemes brainstorming noteshs® sketches,
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Construction drawings, rough calculations, meeting notes &
general communications

Scheme consultant/client expectations | sketches, drawings, rough mock-ups and

Design Stage physical models, cost evaluation calculatiops,
meeting notes & general communications

Detall standards, catalogues, suppli¢rdetailed drawings and design calculations, final

Design data costing calculations, 3D solid models,
mathematical and numerical models, meeting
notes & general communications

Tender standards, databases drawings and specifications, notes on the

capability of contractors.

Construction

customer feedback, snagging li

Stte queries, project quality plan, coordinati

drawing, commissioning records, operati
instructions for all equipment, maintenan
schedules for all equipment

on

ng
ce

Post-
Construction

load monitoring information

energy consumption, installationdeedback,

costs, running costs, maintenan
cost

key performance
client

indicator surveys, clig
satisfaction, contrac
cgatisfaction

or

Table 1 Information and the Design Process Adaptefitom Ulrich and Eppinger (1995)

4.3 Questionnaires, Semi-structured Interviewslafarmal Discussions

Questionnaires, semi-structured interviews andriméb discussionsvere carried out

with a cross section of the company’s staff actbssregional offices. Each of these

approaches were used to investigate existing pexcfor retrieving, using, creating,

validating and storing knowledge and informatiomeTquestionnaire focussed on

producing quantitative data relating to which sesrof knowledge and information

were being used the most and which were considir@dest in terms of breadth,

quality, and richness. The semi-structured intevvalowed qualitative aspects of

existing practices and requirements to be explok&fdrmal staff discussions were

carried out following the questionnaire and semittured interview to further

elaborate and validate findings. At this stage m@drticipants were given the

opportunity to provide any further information thigjt appropriate. A representative

Page|30



cross-section of staff throughout the company pigdied in the questionnaire, semi-
structured interview and informal discussion. Inato42 members of staff were
interviewed from six offices. The aim was to gaiBQ2o representatives of staff from
each office with a representative spread acrosh e&dhe roles (i.e. mechanical,
electrical etc) and levels (i.e. Director, Seniorgibeers, Graduate Engineers etc).
Four offices Inverness, Aberdeen, Cardiff and Plythadid not participate as their

total staff numbers were too small to best repreaespread of roles and levels as

desired.
Office (total staff) Role Level
Mech Elec Other Dir. Senior | Grad Other Total 9%
Eng. Eng/ Participants staff
Eng. total
Birmingham (20) 3 3 0 1 4 1 0 6 30
Bristol (17) 2 3 0 1 2 2 0 5 30
Edinburgh (20) 3 3 0 2 2 2 0 6 30
Epsom (13) 2 1 1 0 0 3 1 4 30
Glasgow (50) 3 4 8 3 5 1 6 15 30
Manchester (20) 2 4 0 1 3 2 0 6 30
(140) 15 18 9 8 16 11 7 42 30
%age of role/level 36 43 21 19 38 26 17

Table 2 Breakdown of Questionnaire, Structured Inteview and Informal Discussion Participants

Table 2 shows the breakdown of H&K staff participgtin the questionnaire,

structured interview and informal discussion. ThstIcolumn clearly demonstrates
that the total number of participants in each effichy 30% of the overall staff. The
total percentage of role and level shown in thedmotrow is also representative of the
H&K staff profile across all offices. Findings frortihe questionnaire, structured

interview and informal discussion are presentetthénfollowing sections:
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4.3.1 Questionnaire

The questionnaire consisted of four questions aimaedgaining a quantitative
understanding of which sources of knowledge andrimétion are used most and
which provide the best information in terms of latba depth, quality, and richness.
Each question asked participants to rate diffeirces of information against
specific criteria. Table 3 illustrates the criteaasessed and the sources ranked by

each question.

Question Criteria Assessed Sources Ranked
Internal Peer Discussion; Company Systems; Shared
1 used most Company Computer Drives; Personal Computer

Desktop; Books (inc. Journals, Professional
magazines etc)
Peer Discussion (communicating with others);

2 best (breadth, quality, Company Systems; Shared Company Computer

richness) Drives; Personal Computer Desktop; Books
Internal& External Sources (i.e. internet ); Peer Discussjon;
External | 3 used most Company Systems; Shared Company Computer

Drives; Personal Computer Desktop; Books
External Sources (i.e. internet); Peer Discussjon;
4 best (breadth, quality, Company Systems; Shared Company Computer
richness) Drives; Personal Computer Desktop; Books
Table 3 Questionnaire Content

As illustrated in table 3, questions 1 and 2 foeasnformation sources internal to the
company, whilst questions 3 and 4 allow a comparigo be made with external
sources.

Figures 5 (a) and (b) highlight and compare thdifigs of Q1 and Q3, respectively.
Q1. Which_internal sources of knowledge and infdromado you use the most (rank

1-5, 1 being most often)?
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Q3. Which_internal or external sources of knowledge information you use the

most (rank 1-5, 1 being most often)?

The pie charts in figure 5 show the percentageseiheh source ranked top. It is clear
that peer discussion i.e. communicating with othensks top on both occasions
scoring 47% and 53% respectively. Interestingly ewlgiven the option of using
external sources of knowledge and information aaglhe internet only 17.5% select
this as their top choice and in fact, peer disarsgicreases in popularity by 6% to

53%. Books score 0% in both questions.

Question One Statistics (fig. a) Question Three Statistics (fig. b)
DPeer Discussion OPeer Discussion
@Company Systems ®Company Systems
OShared Computer
oShared Computer Drives
Drives
OPersonal Computer
OPersonal Computer Desktop
Desktop ®Books
. oExternal

Figure 8 (a) & (b). Results from Structured Questims One and Three Respectively

Figures 6 (a) & (b) highlight and compare the firgh of Q2 and Q4, respectively.
Q2. Which_internal sources of knowledge and infdromado you consider to be best
(i.e. breadth, quality, richness) (rank 1-5, 1 lelest)?

Q4. Which _internal and external sources of know#edmd information do you

consider to be best (i.e. breadth, quality, ricks)dgsank 1-5, 1 being best)?
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Question Two Statistics (fig. a)

mPeer Discussion
mCompany Systems
nShared Computer

Drives

mPersonal Computer
Desktop

mnBooks

Question Four Statistics (fig. b)

mPeer Discussion
mCompany Systems
mShared Computer

Drives

mPersonal Computer
Desktop

mBooks

BMExternal

Figure 9 (a) & (b). Results from Structured Questioms Two and Four Respectively

When considering internal sources only peer disonsgsanks top with 35%

considering it to be the best information sourcg¢erestingly, when external sources
are considered peer discussion ranks joint top external sources, both scoring
29%. Staff consider company systems to be equadigt’ in both instances. However,
the popularity of information stored on personamnpaiter desktops drops by 17.5%

when external sources are considered.

4.3.2 Semi-structured Interviews

The main aim of the interview stage was to idendifiyl capture the requirements of
the Knowledge Management system from the H&K usgn.example of interview

guestions and transcribed answers can be seepémdp 1) This was from all areas
of the business. In addition to unearthing thosguirements the interviews also
identify how the other offices work; what practicsd procedures they do differently

and how this could make them work more or lesscéffely. The semi-structured
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interview is aimed at identifying current Informati and Knowledge Management
practice at H&K. It has been developed to idengfyod practice, core information
and Knowledge Management requirements, togetheh wi¢ople and change

management issues.

Because of the nature of the work that H&K carryt, dhey are a project based
organisation. This impacted upon the format of thi&erview. The interviewee
selected a particular topic which will be importamtthe individual or office that the
interview was taking place. The discussion focueadretrieving, using, creating,

validating and storing knowledge and information.

Storage Retrieval
Specific ‘

Topic

Information

use
New ‘

Knowledge

Validation
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Figure 10 Interview Topic Map

The second stage of the interviews focused on ferdift topic selected by the
individual, posing the same questions in order dentify the similarities and
differences in the process. It is important to ribig the interview was informal and
the overall aim was to gain a rich overview of eutr Knowledge Management

practices at H&K which was ascertained with insigbin all its employees.

Retrieval — This section of the interviews aimed at addres$iay the employees

currently retrieved any information/knowledge oe fharticular topic being discussed.
It looked at typically where the employee woulddffithis information and if there was
a specific individual in the organisation that t@ployee would look to speak to
about this topic. This section of the interviewoalsok into account how satisfied the
employee was with the current route to this infaiordknowledge and how

accessible they felt that the format was. Findigytwere asked about topics in which

this route for retrieval of information differed.

The quotes from the structured interviews below egpresentative of typical

responses regarding standard practice for retgekmowledge and information:

Retrieving knowledge and informationt don’'t have a specific

process for retrieving information, but | would alys start off by

speaking to a senior engineer if they have nottdedh the subject

Page|36



themselves then they are usually best placed tot poe in the right
direction. | would not have any problems about apphing anyone in
this office for information. However, | would noedl comfortable
contacting anyone in any of the other offices. Khihe current
systems are quite good once you get to know thefindl asking
people first the easiest route because nine timesfden it is already

there within someone’s head.’

To summarise the responses for retrieval of infdionait was found that employees
felt comfortable speaking to colleagues within thewn office for advice and
prompts to look in certain areas for informationdaknowledge but this
communication broke down out with that office ahdvas recorded that employees
would be apprehensive about contacting colleagoesther offices for help and
advice. They would look to similar past projectsl aaview correspondence for hints.
There was also a number of standards and guidetivswould be checked via
subscription websites. Final they would contaceexl sources, in the case of new
technology these external sources would be the lifenanufacturers, suppliers, and

installers.

Information Use — This section address how the employees use themation and
knowledge that they retrieve, where in the tradailoproject design process they are
using this knowledge and information. One of thamgpestions that this section of
the interview set to address was the extent to hhjgroject specific
information/knowledge is transferable across ssctdfinally like the retrieval

sections it was posed if this process was typmabther topics as well.

Page|37



The quote from the structured interviews beloweigresentative of typical responses

regarding standard practice for use of knowledgkiaformation:

Knowledge and information us@rimarily the information is used for
guiding the design and pushing the design forwaheére was a lot of
information required for each area, so you had tteamline the

information before you actually started the desany integrate all the

elements into one.’

To summarise the responses from ‘Knowledge andnmdtion use’ it was found that
primary objective for information is guiding the sign and pushing the design
forward. It was important for the engineer to ®tg information for reuse at the
earliest possible opportunity in the decision mgkpmocess. Employees look to gain
feedback on any information/knowledge that they lejwpnd feed this back into the

loop.

Creation of New Knowledge and Information —This third section of the interview
looked at how the employees recognised when thely dneated a piece of new
knowledge. It looked at determining if the new kiedge was added to the existing

body of knowledge on that particular topic.

The quote from the structured interview below igresentative of typical responses

regarding standard practice for the creation of keawledge and information section

of the interview.
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Creation of new knowledge and informatioRealistically |1 should
create a new document but when you are busy ieng gasy not to

put this information down.” (Response from Seniagiaeer)

There is realisation amongst the employees about \ilie best practice is for
recognition when a new piece of knowledge or infation has been created.
However, there is a general realisation that test practice is not always carried out.
It was also found that most attempted to explatiomal and inserted notes and
comments where possible especially when using maitesources of knowledge but
like the previous best practice this was not alwegysied out. It was found that when
new knowledge and information was identified angeslait was saved in a place that

was inaccessible to all except its creator so & nat being shared.

Validation of New Knowledge —It was extremely important that we identified the
route for validation of new knowledge and inforroatithat the employees came into
contact with. This section looked at how the empyalidated the new knowledge
and information that they created, was this usimgternal source or could a external
source be employed to validate this new knowletfgan internal or external source
was used then the interview focused on how the @yepl came into contact with this

source or individual and how they communicated \thém.

The quote from the structured interviews beloweigresentative of typical responses

regarding standard practice for the validation efvnknowledge and information

section of the interview.
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Validation: ‘I would start by validating new knowledge and
information against a benchmark so | had an iddhdfe were any
problems with it. | would then validate the knowdedthrough peer
review. Some information could also be validatedtlgh the client or

manufacturer reps.’ (Response from Associate Eegjne

As part of the H&K QA policy everything that is bbegiissued externally by employee
should be validated by a senior engineer or ab@raployees recognised that
information/knowledge should be validated by thewese as well against standards,
benchmarks, and rules of thumb. Some informationitkedge can be validated
through knowledge provided by clients, manufactm@r marketing representatives
from suppliers. Employees recognised that ruleghofmb are built from experience,
so when the information/knowledge is on a new tdpen this level of experience
that creates rules of thumb would not exist andethuld therefore be a gap in the
knowledge base. The validation process also depemdsthe source of the
information/knowledge; will dictate how much scnytiit requires. When discussing
inter office validation of new knowledge it was @&nt that this only takes place at a
high level within the organisation. So it would bemmon for directors to seek
assistance from other directors in regional offiftm@svalidation of certain topics but

not employees below this level.

Storage of Information and Knowledge —This section of the interview aimed at

identifying how the employees stored new knowletligg they created, and more

specifically if this new knowledge was stored irclswa way that it is accessible for
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others to retrieve it. If it was found that the nkemowledge was stored in such a way
that it was not readily accessible to others, ttieninterview addressed the factors

that stopped this from happening.

The guote from the structured interviews beloweigresentative of typical responses
regarding standard practice for the storage ofrimé&tion and new knowledge section

of the interview.

Storage of knowledge and informaticbsually any information that
| gather | would put on files on my desktop. Theseonly a small
percentage that | have felt a need to put on tosistem. This is
because I'm unsure if the information is alreadytlo& system and |
don’t have time to check. Therefore it is not store a place that
makes it easily accessible for others; the biggesston that stops me
from publicising this information is the worry thitis not relevant.’

(Response from Regional Director)

It was evident from the interviews that when nevowledge was stored, it was not
being stored in a manner in which it was accesdibeothers. The above quote
identifies one of the reasons that stops emplofrees storing new knowledge in an
area that is accessible by others because of alfatithe information may not be
relevant. This was just one of the concerns that wantified as a reason behind
employees not storing new knowledge in an accessit@a, other factors that stopped
employees storing new knowledge in an accessibkramment where; fears over

data protection, fears over validation, a beliedttit was too much work, or an
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unwillingness to share knowledge. The interview gdesed the question on where the
employee would like to see the knowledge beingestdrom a retrieval and storage
perspective. The overwhelming answer was that wmyld like to be unrestrictive in

viewing information others created in other offiGesl would like to see knowledge

store in an environment that is accessible by all.

4.3.3 Informal Discussion

The main finding from informal discussions was thdiilst peer discussion was the
most popular, employees would not usually engagle wdividuals in other regional
offices to seek information unless they were exgbficold to do so. This emphasizes
that there is a general reluctance to approach otiggonal offices for knowledge and
information or to give or share information withhet regional offices. Interestingly,
respondents felt that using peer discussion tocsoknowledge and information
encourages team working and collaboration. Disomssinder informal discussion
also focused on the lack of standard procedurescéorying out work and the
implications that this had on the understandingrofects, new staff understandings,
and how it could hinder work being transferred lesw offices. In reflection, this
could also impact upon the introduction of a Knayge Management system as this
would require staff to use the system in a standadner and upload information to

it in a standard manner as well.

Pagel|42



4.3.4 Requirements Capture Summary

One of the most interesting factors to emerge ftbmn structured questionnaires
section of the surveys was the split over opiniorifee internal systems. Half of those
participating believed it was a source of rich kfexige while the other half did not.
This theme was repetitive throughout the rest ef gami-structured interviews with
some participants viewing it as a source that thewld go to as a first in order to
retrieve information, while others only used theéemal system when they were
prompted to do so. This indicated that the uséefinternal systems was dependant
on the participants experience within the compady.if they had been with the
company for a long time they would have experiendé the internal systems and
would find it easy to navigate them. This wouldoaéxplain why less experienced
participants require a prompt from experienced megis guiding them to information
in the internal systems. This would also explairy e less experienced participants
require a prompt from experienced engineers guidivegn to information in the
internal systems. It was also found that there m@general practice for retrieving
information, validation and storage, as the curpeattices for these seemed to differ
between offices and participants. The current meder knowledge management’s
strengths and weaknesses were identified whictwatlous to begin to capture the
requirements for a new system. One of the majoknesses of the current systems
that were identified was the fact that informatiwas not easily transferred between
offices and a lot of rationale and understanding l@at. This is something that can be
built into the requirements of a new system. Ther peetwork (face-to-face) within

the offices was also identified as a major tooldorrent Knowledge Management.
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The following key points can be summarised from theestionnaire, structured

interviews and informal discussions:

Normally knowledge and information is sought velp&lom other engineers
i.e. peer discussion;

Engineers are reluctant to seek knowledge andnrdtion from staff outside
their own specific office;

It is easier to ask someone than become familrmgth existing systems;
Knowledge and information generally requires presesbefore it is useful;
Engineers are generally too busy to document atall deew knowledge and
information they have created,;

New knowledge and information is generally validily peers;

New knowledge and information is generally not sldaramongst the
community but stored on individual desktops;

Time restriction plays a major role in the pradicadopted for retrieving,

using, creating, validating and storing knowledgd aformation.

The main output from this stage of the project was generation of almost one
hundred user requirements. Chapter 5 demonstitagsrocess that can be employed
for communicating, validating and refining useruggments in addition to how they

can be used to build specifications.
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5. Communicating User Requirements and Building a |gcification

5.1 Introduction

The previous chapter dealt with how the user regoénts for a Knowledge
Management system could be captured. This chagestifies how captured user
requirements can be communicated to designersatatidand further refined. It also
deals with how requirements once identified cantrbeslated into a specification.
This chapter addresses the second half of objectiveee and objectives four and

five.

03. Develop a process for the capture and underdiag of all Knowledge

Management requirementgnd how they can be communicated

O4. Identify how requirements can be translatedargoftware features.

O5. Understand how requirements that have been #lated into software

features, and can be communicated and validatechwite user.
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In developing a Knowledge Management system it feasd that there were two
broad stages to building the specification for H&KKnowledge Management

system:

Communication, validation, refinement and furthepture of Knowledge
Management requirements.

Development of the business and software spedtitat

It was important to present an understanding ofretjuirements that had been
generated for the Knowledge Management system p@oorembarking on the
procedure for developing formal business and seo#wspecification. Section 5.2
focuses on the communication, validation and refieet of the Knowledge
Management requirements that had been capturedio®es.3 identifies how
specifications were developed from the capture afowledge Management

requirements that define the criteria for the safevsolution.

5.2 Communication, Validation and Refinement of /egments

In order to fully demonstrate to the user that rtheaquirements where fully
understood and would be met in the developmena# important to communicate an
understanding of these requirements back to theinssome manner. The use of a
prototype was selected in order to communicate aaerstanding of all system
requirements. Two mediums were employed to comnatmithe prototype, a paper

based prototype and an electronic prototype.
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5.5.1 Paper Based Approach

The initial prototype was a paper based model @fthowledge Management system
that demonstrated an understanding of the requimame€&igure 11 demonstrates the
paper based prototype which shows the flow of mfmron and knowledge and views
of information and knowledge that will be availalie the users based on their
requirements. This initial prototype of the systevas used for communication,

validation and the refinement of captured KnowleNMgmagement requirements. This
would be used as a basis for developing the elg@ctfurototype and for mapping the

user requirements.

The paper based prototype was presented initialthe¢ senior management group at
H&K. At a high level it identifies the various asefrom the captured requirements
that the user would like to be able to view knowledand information. The initial

prototype was also presented to potential key usens across the regional offices. It
was important that each time the initial prototywas presented, feedback was
collected that would allow for the validation ofgrerements and to refine the next
stage of the prototype. The next stage of the pypéocreation was to create an
electronic prototype that would allow for furthesnemunication of an understanding
of Knowledge Management requirements and a vatidaéind refinement of these

requirements with a bigger audience.
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Figure 11 Initial Paper Based Prototype Knowledge Mnagement System Flow

5.2.2 Electronic Based Approach

The next stage in the prototype process was tdeci@a electronic prototype. This
was used as a feedback tool with the users in eoderrther demonstrate to them the
interpretation of the user requirements to validatel further refine the desired
system features. The audience for the electroratofype was much larger than the
paper passed prototype. Because of the natureeah#dium used for the electronic

prototype it was able to be placed on the orgaioissitshared drives. This allowed the
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electronic prototype to be viewed by a cross sectb potential users across the

regional offices.

. Latest Projects
Design
Proi Heo HName Sector Office
rojects
L= zals E004 | University of Education Gla
Submissions Strathelyde
i . 5428 | Belltress Hospital Heslthcare Man
Site Facilities Management 8476 | Skanada Mixed Use | Bristol
Finance 8588 | Data UK Data Centres | Epsom
Expertise Latest Submissions
Recorded Topics Ho | Name sestor Office
hecorded lopics
. 5358 | Bree School Education Gla
uestions 4885 | Manchester Healthcare | Man
General
: .
m | DUCtIﬂQ 7825 | Oricn Mixed Use Bristol
3265 | Data Proof Data Centres | Epsom
New Topics/Edits
Topic Contributor Date
Heat Caoils John Smith 03/03/2010

Figure 12 Electronic Prototype

Figure 12 is a screen shot from the electronicqtype that was created; appendix 2
contains further examples of screen shots fromelketronic prototype. The users
were able to access the prototype and select theugaareas for knowledge that had
been created based on the captured requirementh. dathe areas contained an
example of the type of knowledge that the userdt@xpect to see in that area. In
addition a presentation accompanied the electrprototype that identified themes

for feedback and discussion that would provide daion and refinement of

interpretation of the captured requirements. Oheecaptured requirements had been

validated and refined through the prototype prodhssnext stage was to map the
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requirements in order to provide an overview of tbguirements, the user group the
requirement was established in, and the systendidunality that will deal with the

requirement.

5.2.3 Requirements Mapping

In order to understand and fully support the knalgkeand information requirements,
a requirements map was produced. The aim of th@éreegents map is to provide a
high level communications tool that allows the semmanagement team to identify
the captured user requirements and the user glatpthe requirement came from.
Figure 13 shows the requirements map containingdaced number of example
requirements. It was important to understand winetde business the requirements
stemmed from at what level and which role. The sdcaircle in figure 13

‘Understanding Requirements’ illustrates using aolooding how requirements are
associated with particular levels within the companThe third circle

‘Communicating Requirements’ identifies the bussbenefits from each of the user
requirements. Finally the outer circle ‘Supportidger Requirements’ identifies the
high level systems functionality necessary for nmgeeach user requirement. There
were two main benefits to mapping the requiremémtthis manner. It acted as a
useful tool for communicating the requirements lestw the user, project team and
senior management. Secondly the requirements m#gd aas a foundation for

generating business and software specificationKifmwledge Management system.
It was important that these documents were undedistoy all and that it was

identifiable for the users to understand the imeggion of their user requirements in

the business and software specification. The requents map was a useful tool that
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could be quickly employed to demonstrate where he brganisation specific
requirements originated and how these requiremeviisld be interpreted in

specifications.

The following page contains Figure 13 User Requireemts Map
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5.3 Development of Business and Software Spedificat

The development of the specifications was delineated accordiriguginess and
software specifications. The business specification document addrethe
requirements for the system in three ways: user requiremegts|evel systems
functionality and financial implications. Many of the business requents were
derived from the requirements map figure 13. This included spedificreznents that
derived from different levels of organisational hierarchy suctlir@gtors, associates,

graduates, administration and financial users.

The software specification defined at a functional level the softfwequirements
specification for the Knowledge Management system. These weredidrom the
business specification previously identified. In addition to tacklingrtieal issues
including user interface and metadata taxonomy, the softwamdfispgion also
addressed broader usage issues such as performance requiremebtsiidss and
software specifications were rigorous documents consisting of apmatety 300
requirements. An extract from the software specification isatoed in appendix 3.
One of the most interesting aspects of the specifications teeadranslation of
requirements from user requirements to business and then softeyyairemesnts and

finally software features.
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Identifying Understanding Communicating Supporting
User Business Software Software
Requirements Requirements Specification Features

1. Access to knowledge built
up in other offices

Identify where expertise lies
across all offices, encourage
communication between
offices, and understand what
projects other offices are
working on

Access to the system across all
offices. Easy to add information
and knowledge to the system
from any location.

System has the ability to
present information and
knowledge to the user from a
different source that has links
with what the user is currently
viewing.

2. Ability for the user to place
metadata tags on the with
knowledge in the system

Record information and

knowledge with metadata tags.

Will ensure reuse of valuable
information and knowledge.

Structured taxonomy and
process for tagging information
and knowledge to the system.

Ability to place multiple
metadata tags on documents
and entries using the
taxonomy.

3. Ability for knowledge to be
validated by experts from
anywhere in the company.

All displayed information must
be validated against standards
and guidelines or peer review.

Structured validation process.
Ability for all documents and
entries to pass through a
validation process.

Implemented validation
process. Interactive process
that allows users to send
information to be validated and
approved for the system.

4. Display information that may
have originated with an outside
expert, but has been employed
and commented upon.

Identify information and
knowledge that has been
created by and outside expert
but has been employed and is
useful.

Ability to tag information and
knowledge in the current
databases.

Links between the existing
database and KM system that
allows the user totag
information between systems.

5. Employ information and
knowledge that has already
been created in current
systems, but is not accessible
for all. .

Pots of information and
knowledge are within the
organisation but at current are
difficult to find and unavailable,
access could provide potential
savings.

Ability to produce and view
links to information and
knowledge that has been
created in other areas of the
organisation.

KM system should break down
barriers between the regional
offices so information and
knowledge flows between
them.

Table 4 Translation of User Requirements to Softwag Features

Table 4 demonstrates the process that a user requirement gneghtto become a
software feature, and how it is represented in the business awdreo$pecification.
This allows both the project team and the users to validateoftvease feature and
guarantees that it meets the user requirement. Laying tliemafion out in this
manner ensures that both parties fully understand the user requireniets
requirements map also informed the software selection procesgasltused to
develop the criteria for the software selection matrix thas wroduced and is

discussed in the next chapter.
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6. Software Selection

6.1 Introduction

Chapter five identified how the captured system requirementsceenenunicated to
ensure they were validated and refined, it also dealt with theiameof system
specifications and requirements mapping. This informed the criterihe software

selection. Chapter six software selection focusses on objective six;

0O6. Realisation of System features and identifioat of methods for their

communication and validation with potential users.

Matrix of
requirements
Software and software
Requirements deliverahles
Identification Software
of propriety decision
and Open
Source
Options

Figure 14 Software Selection Process

When selecting the software for the Knowledge Managementnsysteas critical
that the appropriate platform was selected to intwtthe system features could be
realised. In order to make a decision on an appropriate platforrKrfowledge

Management system investigation into possible software optionsamasd out. This
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investigation looked at 15 proprietary and open source software solutianatri

for the software requirements was produced in order to benchmark tloeisvar
software options. The software requirements were divided into edgequirements
and desirable. Developing a software options matrix allowed the prigam to
quickly identify the options that would be closely considered for I[dpweent and
those options that could be eliminated as they did not meet mandagoigements.
The options could then be divided into ‘forerunning options’ and ‘eliminated options

An extract from this software options matrix is displayed in appendix 4.

H&K had databases and systems in place from previous IT moj@etch of this
centred around Lotus Notes development, the lotus notes databases thagHI&K
place were very document centric and contained a wealth of informand
knowledge that would be useful to H&K in a Knowledge Management rsyste
Therefore, one of the key requirements of whichever softwaseselacted was that it
would be compatible with Lotus Notes, and that it would have the atwligxtract
information from the current Lotus Notes system that could be usedeimew
Knowledge Management system. There were also more fundameqtatements
like the fact that the software had to be able to support 200 usess &n regional
locations.An extract from the software specification is displayed ineappx 3. It
highlights the captured software requirements that were tradsiatTable 4 in the

previous chapter.
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6.2 Eliminated Options

An eliminated option is a software option that was being considdoe
implementation but has been eliminated from the software seleptiocedure

because it did not meet one or more of the mandatory software requirements.

6.2.1 Tikiwiki

An open source software that has been used by the Design Ictamiaiz
Engineering and Management department at Strathclyde (DMEME past for their
on-line learning environment. However it has be eliminated for mgfis project
because of a number of factors. The main reason being that thesopere
community support for it is disappearing, Tikiwiki has also been spikddiaed for
many different projects. This has left the original code d@ited and would mean
that for a project like ‘HKnowledge’ it would run a lot of unneeegsfunctions

which combined with our high number of users would slow down the H&K servers.

6.2.2 Joomla 1.5.15

Joomla is another open source software that has been eliminated and like Tikewiki i
a piece of software that has been employed by the DMEM degatrtrinlike
Tikiwiki, Joomla has a very large community support, so lack of supporbt an
issue. The reason that it was eliminated is that we were advised by ¢xgedtsomla

would be unable to deliver the complexity and functionality that we dvexpect.
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Joomla is a useful for creating small websites and simpleegbmhanagement
systems. However the ‘HKnowledge’ project goes far beyond thésliofiJoomla

and Joomla would not deliver the level of complexity necessary.

6.2.3 Novell GroupWise

Novell Group Wise a propriety software that was eliminated ftbm selection
process. Novell GroupWise is a collaborative work environmenrd;very similar to

the Lotus Notes product that H&K currently use, it also would notr @ffisy more
functionality than is provided currently by the Lotus Notes product. iSipart of the
reason why it would be eliminated as it would involve a migratioayafrom Lotus
Notes to a similar product that does not offer any additional funditypnilovell
GroupWise like Lotus Notes is a very document centric platfornctwkvould
encourage more of an information management solution than a Knowledge

Management one.

6.2.4 Central Desktop

This was another propriety software that was eliminated fl@rselection, Central
Desktop is a cloud based collaborative working environment. The faictttvas a
web based solution ruled the system out from a data protection @umityspoint of

view. As H&K were not prepared to risk sensitive information onittkernet. It was
also found that Central Desktop was not compatible with H&K’s legatys Notes

system.
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6.2.5 Other Open Source Software

A number of other open source software solutions were also elimisatdd as;
Zimbra, Knowledge Tree, eGroupWare, Open Xchange, and Open KM. These options
could largely be eliminated due to the fact that they lackedrge laommunity
support. We had also found an open source software called ‘Drupapresstnted

itself as a very strong candidate and was elected for fuattedysis. Other proprietary
software that were eliminated included Jive SBS and OracleiBeas it was found

that the functionality they delivered was not in line with requirg@s@nd a number

of issues in relation to cost and migration.

6.3 Forerunning Options

These options were selected as forerunning options as they meahevithandatory
requirements that has been established in the software spemifidghey were then
selected based on the software’s ability to meet with desi@blaice to have’
software requirements. Ultimately cost and implementation isswesd also be

employed to select the final software option for implementation.

6.3.2 Lotus Notes

One of the forerunning options was identified as an expansion to trentcuotus
Notes system. This would involve pulling information from the currentud.atotes

database into a Notes web Portal. The biggest advantage to ‘HKnowhezige
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developed in a in Lotus Notes environment is that it would eliminatecancerns
over pulling information from the existing Lotus Notes databasessy$tem would
also benefit from the experience of in-house IT support. The majobdcka with
the Lotus Notes based system would be that H&K are furtheg tyiemselves to
Lotus Notes based products and could be potentially missing out dmerfurt

functionality that an Open Source solution could offer in the future.

6.3.3 Sharepoint

This is another propriety software that presented itself Blgeaunner. Sharepoint
provides a vast amount of out of the box functionality but this all cawtbesa cost.
One of Sharepoint’s biggest advantages compared to other proprigtgreds is the
amount of functionality that can be used out of the box. Although impletemnts
required Sharepoint can be manipulated by novices. Because of thevobatd in
implementing Sharepoint is so great it, would involve a completeatiogr to
Microsoft products, as it would be uneconomical to continue to run ayldgatus
Notes system in addition to Sharepoint. This would have turned the tpirjeca

migration project rather than a standalone knowledge management project.

6.3.4 Drupal

This was an open source solution that was identified as a forerunniiog &gt
‘HKnowledge’. Unlike many of the other Open Source solutions thate wer
investigated, Drupal enjoys a large amount of community support. Drsipal

modular based software. This is a software design technique that intreas¢ent to
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which a software is composed of separate parts called modulgo@hef this is to
have as few dependencies as possible; this makes softwarss$uitgeouilt on a

modular basis, far more reusable than a traditional monolithic design.

In addition to this, Drupal has had high profile users for example G@apini and the
World Bank both use it for their internal Knowledge Managemengesysand it is
also used by the Whiteoffice.gov. However, there were two magevizdick/concerns
to implementing Drupal. Firstly there are some concerns overitiesdale for
pulling information from the current Lotus Notes System. This isu&e the Lotus
Notes system is bespoke to the organisation and has been heavilypddvaler a
number of years. ‘HKnowledge’ is required to pull some data from the existiagy
Lotus Notes system; there was some dubiety over whether thisl Wweuhble to be

done in Drupal.

Because Drupal is an open source product there is no direct suppgrthiiercan be
a problem when developing new uses for software like Drupal. Eslbedtrupal is a
content management system and for this project Drupal would be develmped f
another use. This would mean that the organisation would not have acupssates
and fixes for Drupal at a later date as our code would be difféoem the main

Drupal development.
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6.4 Software Decision

After consideration of the forerunning products and numerous meetings and
discussions, Lotus Notes was selected as the software optionothldtlve employed

for the development of the Knowledge Management system. Sharepoint was
eliminated due to the cost implications and that it would ultimatedgn a migration
away from Lotus Notes. There was a lot of interest in empipythe Open Source
option Drupal but also concerns over its integration with the currentsLNbtes
system, attempts were made to resolve these concerns witingeesith IBM and
Drupal experts. However with these questions still un-answered, tisotewas
made to employ Lotus Notes to undertake the development of the Kigmwle

Management system.
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7. System Overview

7.1 Introduction

This chapter introduces the Knowledge Management system thatewakped for
Hulley & Kirkwood Ltd ‘HKnowledge'. It provides a detailed overviewtbe system

Figure 14 identifies the areas that this chapter will focus on;

System Home Page
Design Section
Project Section
Global Search Facility
System Taxonomy

Approvals Process

This chapter address the system realisation objective.

0O6. Realisation of System features and identifioat of methods for their

communication and validation with potential users.

Page|63



Global Design Project Laxonomy &
Search g J Approvals

Facility

Home
Page

Figure 14 System Overview

7.2 Home Page

Below figure 15 gives an overview of an example of a typicatsisfiome page in the
‘HKnowledge’ system. This is based on some of the generic agairements that
were established in the ‘Understanding Information and Knowlédgeagement
Requirements’ stage of the project. Figure 15 displays a typsesls home page in
the system, each home page is unique to that user and gives thainilithe¢o track
specific; documents, projects, topics, or submission in the system.allows the
user to elect to follow specific topics and areas of the system tlydtdlie an interest
in. The system will then update them via their home page when the information in that
specific area is updated or new information and knowledge is addedhdlpss to
drive new information and knowledge to the user rather than thaheaserg to go
and search for it. This software feature realises the fequirement that was

identified and translated in table four of chapter 5, i.e. the regeirefor users to
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view knowledge that was built up in other offices based on the topays were

interested in.

Global search
Unique e Facility.
user S
spedfic
home
page.
\\
\
1
1
|
|
User can Tabs allow the
spedfy to track userto easily
spedfic; navigate and
document, browse the
project, and system.
submission etc
through there
home page.

oTmas Boser 7 ps Cormarpton Cacumten
Wood E v Bode: i B0

52751 Rpmcore hasora Rol Cut

51554 (rmrgham) Covmntry B

gy BP0 RErMenatwe | Maiotuan Councl - Jort Schook
= gy

Figure 15 Users Home Page

The home page gives the users two main options which then canyeimplavigate
the system. The system contains a global search facilityall@ws the user to
perform searches on the systems content. In addition to this tieengyas five tabs
Design, Projects, Submissions, Expertise and Recorded Topics. s tabs, all
of the information and knowledge in the system is stored. This awodates for
different user preferences, those that are comfortable performinfpesgaross all of
the knowledge and information and those that would prefer to browse through specific

areas in order to find the information and knowledge that they require.
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It was also essential that the home page provided a good introductiba tser
interface that would assist in the users learning and understanding system and
how it operates. Within figure 15 the five main areas of the KragdeManagment
system; design, projects, submissions, expertise and recorded ampikighlighted.
Each of the five areas has a unique colour and icon represdmingréa that colour
and icon become more identifiable when the user access one of éharda, this
insures that the user has a clear understanding of whatfateasystem they are in

and the type of information they are viewing at any one time.

7.3 Design and Projects Sections with Metadata Tags

The five tabs that can be displayed in the banner of the front padalks to the
design, projects, submissions, expertise and recorded topics sectiotise of
Knowledge Management system. Figure 16 below displays ke to these five
main areas, each of the area was similar in terms oftsteufor the purpose of this
research project we will focus on the description of the DesigrPaojects section of

the system.

u' B Manage Tags £ Add to dashboard
. .‘nowledge Design ‘ Projects Submissions Expertise Recorded

Topics

n [T :
I © Mccodocn Feid © Al Fekis R N 0 “ @

Figure 16 Knowledge Management Banner with Five Mai Areas
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The user can access any of the five areas by simple cliakinghere in the icon box.
Figure 17 demonstrates the view the user would be presented athagcessing the

Design section of the Knowledge Management system.

._.’ B Manage Tags®% Add to dashboard
H HN\ nowledge ' '

I © Voot Field @ All Fields [Seareh

 Fraser Macintyre

Search Design Type Below
Type Sub Type
A o] [~ [ @ ==
Results
=
BIM BIM Concept Awaiting Approval Building Information Madeling
BIM BIM Concept Draft test by cc- delete
BIM BIM Software Approved BIM Softwares
BREEAM BRE 2008 Literature Approved BRE 2008 Litersture
BREEAM BRE 2011 Literature Approved BRE 2011 Litesature:
BREEAM BREEAM Approved BREEAM General Wiki
BREEAM H&K Documents Approved HEK BREEAM Documents
CAD Manusal Awaiting Review CAD Manual
Certificates EFC Approved Energy Performance Certificates
Compenies/Bodies/Crganisations British Counil for Cffices Approved British Coundil for Offices
Companies/Bodies/Crganisations CIBSE Awaiting Approval CIBSE Guide
Electricsl Access Control Approved

Figure 17 Design Section

Within the Design section there are two filter boxes cdligae’ and ‘sub type’ all
design information and knowledge that would is added to the systembean
categories by type and sub type. Sixteen types of informatiorkramaledge were
identified that would be added to the system and within each of tyygse several
sub-type topics were identified. For example a type of infoonagéind knowledge
that would be added was ‘mechanical’ or ‘electrical’ knowledge. damh of these
topics there are several sub-type topics associated with theotal there were 148
topics or areas in which H&K users could add information and knowledgefient

within the design section of the Knowledge Management sysfemssis not a static
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number and there was the facility to add new topics. Figure 18 yhstila typical

design file page for a type and sub-type topics.

u’ B Manage Tags#% Add to dashboard
H BN\ nowledge '

I © ictadats Field @ All Fields [Seareh

g
‘@ Fraser Macintyre
Design ‘You are following -

Design >Electrical>

Main
Subject / Summary* Isolated Power Supplies
Type: Electrical
Sub Type: UPS/IPS
Meta Tag* UPS/IPS

Secondary Meta data
Rational / Supporting Information

User Edited Area
Isolated Power Supplies
Electrical Safety in Hospitals and other Medical Facilities

s of electrical safety must be achieved. In general, eledrical ssfety can be compromised

For both patients
i upply (patients)

by sith

d fatal.

ed as a "shodl". Al the lower end it mey be feltas

“tingle”. Atthe stances, could result in desth. If a patient is unconscious or sedated, then he or she

cannot inform ci
osh ent through the bedy. which causes no perceptible sensation. The threshold of sensation is generally considered

at about the 1mA level. Although the subject cannot detect cuments below this level, it does not mean that they are harmless. Cuments as low as 10uA flowing through the

heart may start to trigger ventricular fibrillation

Figure 18 Typical Design File Page UPS/IPS

The design file page displayed in figure 18 is for the Uninterrupp@dePSupply and
Interrupted Power Supply (UPS/IPS) section of the Knowledge Mamagesystem,
this topic falls within the ‘Electrical’ type of topics and sypd¢ UPS/IPS. The main
page that is displayed is a user editable wiki for each topic, the wiki allbusea$ to
input and share tacit knowledge about that topic. The information and knowledge
stored in the wiki section would be in the form of lessons learne@metience on
that topic that can be employed to determine how another user cddéltteat topic
in the future. The users can add information and knowledge in relatinpeitiences
they have had with particular products, suppliers or contractors. dthég provide
links to external sources of information about that topic. The othar anea within
each design file is a design documents section. The design eisusection for

UPS/IPS is shown in figure 19.
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u’ B Manage Tags®% Add to dashboard

B PN\ nowledge = g |
letadata Field @ All Fields |Seareh ' 1 iﬁ‘ﬁr\
I © oo Field @ Al Fields %

‘@ Fraser Machtyre

Design You are following

Design »Electrical»

ain ons Learned Design Documents Other Related Documents All Related Wikis
Date Created Filter Subject { Abstract
: 100 - 500kVA Rotary/Flywheel UPS
L0 2420000 Electrical This is & Riello Flywheel 100-500kVA UPS datasheet, which provides initial design data for

i spatial requirements, weight, runtimes, noise etc. & is their current product as of Feb 2012....

07/06/2012 12:00:00 Electrical
GOT

12/06/2012 12:00:00 Isolated Power Supplies Design Guidance
coT Electrical

121062012 12:00:00 Typical IPS Drawing for 1 x 8kVA IPS with 2 x 10kVA UPS (N+1)
eoT Electrical

12/06/2012 12:00:00 Typical IPS Drawing for 3 x 8kVA IPS with 2 x 30kVA UPS (N+1)
GOT Electrical ;

Figure 19 Design Documents UPS/IPS

The Design documents section of a design file provides the usérsawitirea in
which they add documents specifically about that topic; this would herdots that
contain specific knowledge about that topic. Regardless of whetheh#weybeen
created internally or are from an external third party. Argudeents that are added to

this section can be searched and found using the global search facility.

Figure 20 below demonstrates a typical Project page and how each eh&gystem
requires metadata tags. It displays a typical Project pagee e unique metadata
tags for that project have been entered at the top. This thensatlev‘related
documents’ section to be populated. The ‘related documents’ sectiontheses
metadata that the project has been tagged with in order to displdne tasers
documents and knowledge that have been created in other projectgratdpsis.

This is across the company so the user will be pushed inforntibhas been built
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up in other office. This again demonstrates the realisation difrsheiser requirement
of table four in chapter five that users are pushed knowledge thailtisip in other

areas and locations.

LAy
B B\ nowledge
Metadata tags are

used to uniquely B © v e @ 2 e
identify the project

L

The metadata
tags

also direct the
user

to other projects
| and areas that
have

similar metadata
tags

to that being
] Test Fisid for workfiow assignment ] s viewed.

Tast by CC - Dolete ¥ e b

Another Test Oraft 1433
st 1312

Tt Dt & for File Houpital
Test foe by cc 1531 again
Test Dos A for Fite Hospital

et £3754

Test Fee Propsal @ 1231

Envisnmasts Parioumance Lo b1 8

Test Document by CE 1233 on Th
Enurinmarey Parmnce e

Figure 20 Typical Projects Page

Figure 20 also addresses points two and three in table 4 of chapteftie image
shows how a user can place multiple metadata tags selectmgrihra a structured
taxonomy. Figure 21 below demonstrates the lookup facility in metdiéédathat

allows the user to select suitable tags to uniquely identifkribevledge that they are

inputting. This allows for them to be searched and easily found in future for re-use.
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Secondly figure 20 addresses the third requirement in table 4krfowledge and

information to be validated by experts from anywhere within thepaom Figure 21

shows the view that a validator will have, they can view allntheessary high level

information that has been placed on that document along with any taeetags and

rationale, they can also view the document directly and then geléampprove’ or

‘reject’ that document. This ensures that the user requiremevélfdators to be able

to validate information and

satisfied.

LAy
Multiple metadata B P nowledge

tags can be
selected

from a structured
taxonomy.

N

e it

knowledge from anywhere within the company

Validate has the

ability to quickly

approve or reject
a new document
or wiki entry.

Figure 21 Tagging and Validation
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The support for user requirements four and five from table 4 areagegpin figure
22.

4. Display information that may have originated lwdn outside expert, but

has been employed and commented upon.

5. Employ information and knowledge that has alyedzmken created in

current systems, but is not accessible for all.
Figure 22 displays the process that allows a user to sendeagii@nowledge that
may have been generated externally and stored in an internal databasent to the
Knowledge Management system. A user can send information frorofahg other
H&K databases using a simple right click function. When the weects to do this,
they are required to enter the metadata and a subject for thahelicwithin the
specific database before it is sent to the Knowledge Managesygtem. This allows
the user to send information that may have been created extdyaakmployed in
some way by H&K to be found and used again where previously it maametbeen
discovered again. Also, prior to the Knowledge Management systeendbesments
would only have been available in the office that they wereenteéts demonstrated
in the prototype the Knowledge Management system breaks down thisr lzend

allows the transfer of knowledge between offices.
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Figure 22 Adding External Knowledge

7.4 Global Search Facility

The global search facility allows the user to search for knaelextross the entire
system. Figure 23 below demonstrates typical search beingdccaut in the system
and the expected results page. Highlighted in this figure, thehasethe option to
perform an all fields or metadata search of the system. |Aields search will locate
the users key words in any text or knowledge that is placed @ystem. While the
metadata search allows the user to search for key wordseseferm the taxonomy
this will deliver less results than the all fields sealat will assist the user in finding
the knowledge they are trying to locate faster. On thet hgnd side of figure 23 a
filter is displayed which is to allow the user to filter out thyge of search results that
the user does not wish to see. This could be used if for exampleghenly wished

to view design related knowledge in their search results.
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Figure 23 Search Results

7.5 System Realisation Summary

The development of the system using prototypes allowed the usergidw teow

their user requirements had been interpreted and translated irem dgsttures. The
realisation of the system features in the development acted¢@mmunications tool
between the users and the project team. Giving the users thg bdommunicate
back to the project team on how their requirements has been intdranetéranslated
into system features. In chapter 5 the process that was emloyeanslate user
requirements into software features was discussed. Chapter 7 detteohtbw the
system features identified in table 4 of Chapter 5 have now teadized within the

Knowledge Management system. This further reinforces thevaat selection
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decision of Lotus Notes that it has provided the ability for tlee tequirements to be

realized in the system development.
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8. Implementation and Evaluation

This chapter addresses the implementation and evaluation of the vHiige’. It
will address objectives 7 and 8 to evaluate and access the impaet Whowledge
Management system. Chapter 8 will also begin to produce guigétinbest practice

for the development and implementation of a Knowledge Management system.

O7. Evaluate and assess the impact of the Knowlddg@agement system.

08. Produce guidelines of best practice for the eéleyment and

implementation process for a Knowledge Managemeygtem.

Introduction

As previously stated H&K have offices distributed across thewitk the project
being led from the Glasgow office. However, it was important @allaof H&K sites
had the same training and understanding of the system in order tortsupp
organisational buy in. The regional offices had been involved inrsydéselopment
from the outset of the project through participation in the initiérviews and
guestionnaires. During the development of the system they werenkephed of
progress by regular progress presentations. This facilitatedoadéntial users

developing the same understanding of the system.

In conjunction with the successful integration/implementation of yiséem, it was

fundamental to assess and evaluate the impact of the system ong#mesation
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during the implementation stage of the system and in the futbheeeValuation of the
Knowledge Management system will be dealt with in the secmution of this

chapter.

8.1 Implementation Approach

The implementation of the Knowledge Management system wagdaut over a
four month period with three different user groups that where idehtifithin Hulley
and Kirkwood (H&K). 170 users would be given access to the systemtludive

month period; figure 24 depicts the three different user groups.

Authorisers — The authorisers or validators group contained 52 users that had
previously been identified. The authorisers were the first useeceive access to the
Knowledge Management system. Authorisers were spread acrtsefdbe regional
offices and had the remit of validating information and knowledge tloatidvbe

added to the system.

Topic Based Group —The topic based group is the largest group of the three
different user groups. Topic based group users were made up of 70 userslit®ss a
regional locations. Users were identified as those that could addisp@owledge

and information to the system based on topics that they were working on.

Wider User Group — The wider user group was the final user group that the system

would be rolled out to. It was made up of 48 users across the relgica@bns. This

user group was made up of users that had previously not interactethevilistem
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but would have the support of the authorisers and topic based group i¢hé&mris

during the implementation process.

Figure 24 Implementation Period

It is recognised that individuals responded to different typesaofitig materials. In
response four mediums were adopted to introduce and train individuaystems
usage. The mediums adopted for introduction and training were videos, group

presentations, one to one training and training documents.

Video Training Materials
A series of videos were developed for introduction to the Knowledgealyement
system and training in its various functions. These videos wergnaeisio first of all

introduce the concept of Knowledge Management, what it means to H&Khand
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goal of the Knowledge Management System. The following videosttuok the user

through the process for;

Adding knowledge and information

Searching the system

Approving knowledge and information

Explaining to the user various areas of the system

Demonstrating system specific tools

Each video was limited to two minutes in duration in order to holdudes full
attention. The videos were stored in a central location in order for them to be used as a
future reference tool for the users if they wanted clarificain specific functions of

the system. Figure 25 depicts a screen shot from the initiab \itet sought to
identify what Knowledge Management meant to H&K. This ensuredetery user

has the same understanding of Knowledge Management and most impaatantl
understanding of what it meant to H&K. (Some examples of the vidderials are

contained on CD in appendix 5)

Figure 25 What is Knowledge Management Video Introdction?
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Group Presentations

Prior to the system release presentations based on the Knowlealgggdvhent
system were delivered at each of the regional offices.€elpessentations aimed at
generating interest in anticipation of the system releasee the videos, they
explained the purpose and concepts behind the Knowledge Managememh syst
delivering limited training on some of the high level elementthefsystem. Group
presentations present an opportunity to demonstrate the videos and sbmetber

resources that had been created and alert the users to how they could be used.

One to One Training

One to one training on how the system could be used was also madélawailross
the organisation. This could be delivered in two ways, in person orthaa
organisation’s video conferencing tool which enabled training and asststin

solving problems and issues users encountered with the system to be solved remotely.

Training Documents

A number of training documents were also created that could be sisedeerence
tool and to complement the other training materials. These traidogiments
explained in detail the various functions of the system and how thesgohs could
be employed by the user. These documents were also designed td loe tusi@ing

new users in the system in the future.
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Summary

All of the training and introduction materials regardless of tmeedium were
designed with longevity in mind to ensure that they could be usednactraient and
future H&K employees that would use the Knowledge Managemen¢rsysihe
structure of the materials also ensured that the user could fisp@tific information
about a particular function of the system and each training iedateould

complement the users understanding of this function.

8.2 Evaluation Approach and Themes for Evaluation

Approaches employed for the evaluation of the Knowledge Manageystein were
statistical information, reports on the system usage and infoemdbéck from users.
Findings from these approaches were combined to develop a full undergtandi
evaluation on how the system was being used across the organisatiberriore,
the functions or methods that would be employed to evaluate the systenthemes
that the evaluation of the Knowledge Management system would focusasn

identified. The names of these themes and a brief description of themddbébey.

1. Activity in the system— One of the most basic evaluations of the impact is the
amount of activity that is taking place within the system. Part of the fiestigmnaire
looked at which sources of information in the current systems theogegs used the
most. The Knowledge Management system itself was designedthvatlability to

create statistical information about activity levels in the system.
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2. Critical Mass — This theme aimed at identifying if a correlation could be
established between the amounts knowledge and information userswar@atiing
from a file compared to the amount of knowledge and information tleeypoading

to the same file. Could this then establish that the file hazheelaa ‘critical mass’ in
terms of the amount of knowledge, that the users are now able tdrtmarthat file
instead of constantly uploading to it. Statistical information frili® system can

identify cases in which this may occur which can be reinforced through userdkedba

3. Change in Methods for Gathering Information —From the results of the first
guestionnaire described in Chapter 4 we can map the users informatiarirgg
behaviour. System statistics, usage statistics and user fkechrade employed to
determine if there has been a change in the methods for ggthdarmation in light

of the introduction of Knowledge Management system.

4. Download/uploads —The system has the ability to produce statistics that inform
the user the number of downloads and uploads in certain areas andtdgy cer
individuals, offices and levels. This allows us to view the diffeeein the number of
downloads and uploads across the different offices and levels withiregienal
offices. In the original questionnaire we looked at where thayldvstore documents
that have been downloaded from an external source. The systesticstaitldress if
the practices for storing knowledge and information has changedesila of the

Knowledge Management system.

5. Logins -This theme will look at how many times on average the usels@geg

into the system on a daily basis. In the first questionnaire, dadacallected about
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where the user’s first port of call would be for knowledge shariigs allowed
statistics and testimonials to be generated on how much they usedatieas. This
can then be contrasted with statistics in light of the introductiotnefnowledge
Management system. The output of this theme would be the extent ¢b i@
number of logins and use of the Knowledge Management system reprasents

deviation from the previous identified working practices.

6. Expertise —In the initial interviews we found that the social network withie t
organisation was not as well used as it could be. Statisticeedyan the first
guestionnaire and interviews demonstrate that employees are apgiwehabout
approaching others directly for information and knowledge, in particihase from
other offices. This will be revisited to identify the extent tbich the Knowledge
Management system has assisted in breaking barriers tbpt employees

approaching others for information and knowledge.

7. Richness Source of Information -The peer network or social network (face-to
face communication) was identified as a rich source of informatoinknowledge in
the original interviews. The Knowledge Management system ix@licié version of
the peer network. Feedback from users will seek to address thet ¢Rkat the
Knowledge Management system is viewed as a rich source omiation and

knowledge in comparison with the peer network.

8. Search for Knowledge Process +n the original interviews H&K employees’

route to searching and finding knowledge and information was mapped. Tlagoout
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knowledge and information will be re-investigated in order to idenkigy ¢hanges

that can be identified as a result of the Knowledge Management system.

9. New Knowledge— In the initial questionnaires and interviews, H&K employees
were asked how they identified when they created new knowledge. thiey
recognised this, where they saved it, and how it could be found ifreelqun the
future. This will be re-investigated in light of the Knowledge Mgaraent system to

identify the extent that this process has changed.

The themes identified for evaluation employ both the quantitativaststal
information that the system can provide on the usage and the aualitdibrmation
from informal feedbacks to provide a rounded evaluation of the system. It is important
for the evaluation of the system to begin as it was being rollechouhis would
provide feedback on the implementation techniques allowing the developfissst
practices guidelines for the introduction and implementation of a lauge
Management system. These best practices guidelines couldhfieyed directly

when introducing the system with new user groups across the regional offices.

8.3 Roll Out

The roll out of the Knowledge Management system took place durfogranonth
period where the system was rolled out and implemented acrosd H&K’s
regional locations. During this four month period different users waaild @ccess to
the system at different points. Three levels of roll out tookeptaaing these four

months with the aim of fully embedding the system within H&K. Tirst level was
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the approver roll out, followed by a topic based roll out and findléy wider user

group was introduced and trained in the usage of the system.

8.3.1 Knowledge Management Approvers roll out

As previously stated, the business specification identified testfundamental that
all information and knowledge added to the system underwent a appcoval
process. One of the first stages of this approval process waterttfy those
individuals within the organisation that would be suitable candidates to approve topics
within the system. This involved an expertise search acros®rtanisation to
identify those with the specific expertise in the differentarthat the system would
require approvers. Some of the outputs from the semi-structured interwere
employed in order to assist in the identification of these experthe first instance a
list of the various topics that authorisers were required &w published. Employees
were invited to sign up for topics they believed they could validatiur week time
period was given for employees to sign up for these specificstopy the end of this
process the majority of topics had an authoriser, some with &guos gaining more
than one volunteer to authorise that area. Where there was momnéaalunteer to
validate a specific topic a decision had to be reached on who theappsipriate
validator for that topic would be. This decision was undertaken bKtosviedge
Management steering group made up of members of the H&K senimageraent

team.

A steering group for the Knowledge Management system made tipeafenior

management team and representatives from the regional locat&ing meach a
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decision on the authoriser for each topic selects from the volurgedrglentifying
authorisers for topics where there had been no volunteers. During tloeitroll the
system this steering group would also act as Knowledge Manageimempions in
each of the regional locations in order to assist and encourage oSthe system.
Appendix 6 lists the authorisers selected and the topic areashédyawere given
responsibility for. Where an authoriser had been given more than one or sevesal topi
to authorise it has been ensured that the topics they have beenrgisras where
there is not an expectation of regular changes to that body of knowlBdge
example, compared to traditional topics, there was expectationRia¢wable
Related topics in the system will receive regular changes antegpttavas therefore
ensured that where an authoriser has been given several tgsestapics are of the
more traditional type where there is not an expectation of reghlanges and

updates.

Creating the approver group also created the first group footheut of the system
across all of the regional locations. The approvers would be théofistess and use
the Knowledge Management system across the organisation. Théiirrehis first
instance was to build up the knowledge base in their pre-defined dogmas. This
would insure that when others came to access the systematkasewould be tested
and have a population of knowledge and information that would give theisevan

image of how the system should operate.

The first group of user to use the system, the ‘approver group’, cahtatheisers

made up of volunteers from across the regional offices. Each of#re that would

be part of the ‘approver group’ attended a group presentation wHiglrdd training
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on how the system was used and what was expected of them irofguarsicipation.
These users were also given access to video resources iht#dass training and
explaining how the system can be used. In addition to this, theygivere a bank of
training documents that explained how specific tasks and functions lbeuwdrried

out.

8.3.2 Approver Usage

The ‘approver group’ gained access to the system on°tbéAebruary 2012 and for
the preceding six weeks they would be the only user group usingribeledge
Management system. For the purpose of evaluation 3 of the 9 themmsmfuation
could be looked at during this six week period. The first themeiviéctin the

system’, ‘download/uploads’ and the fifth theme ‘Logins’.

Activity in the system

Activity in the system is one of the most basic forms of ev@oathat can be
undertaken on system. Figure 27 below demonstrates the activitydarihg the six
week from the ¥ of February 2012 to thé"8f March 2012 where the system was
rolled out to the ‘Approver Group’. During this time they were sbé user of the
system. The X axis on the graph in figure 27 indicates theaatehich the system
was accessed and the Y axis indicates the user hits on thatlkdatsystem records
user hits as the number of different areas and files withinsyiseem that was

accessed. The graph demonstrates that as the period of the apotbvalt
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progressed the activity in the system heightened showing tthet ahd of this period

the levels of activity had doubled on what they were at the start.
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Figure 26 Activity in the system during ‘approver roll out’

Logins

The login theme in the evaluation of the system looked at the avetagker of
times on a daily basis the users were logging in and usingystens It also
addressed the amount of time each user was spending in the systemraph in
figure 28 shows the average time being spent in the system tsy atsthe beginning
of the roll out period for approvers in the system it was foundtkieativerage user
was spending between 5-10 minutes within the system on each occasion theylaccesse
it. It was also found that a user rarely accessed thensystenore than one occasion
in the average day. However, at the end of the approval roll out pemas ifound
that the average user was spending between 15-20 minutes acdesssyggtém on
each occasion that they logged in, and that user would now visit tleensysiltiple

times in the average day.
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Figure 27 Average Time Spent in the System by User

Downloads/uploads

The fourth theme ‘downloads and uploads’ utilises the system’syatoilrecord the
addition of documents to the system during the ‘approver’ roll oubgeburing the
‘approver’ roll out period, it was found that there were 40 documentdaddie
system during this time. Downloads were not recorded as these swalittle
knowledge and documents within the system, the expectation washé¢hattivity
would be focussed on the addition of documents. This was poor as eacd of th
approvers had been given the remit of adding knowledge and documents reeathe a
of the system they were responsible for validating. This meantoly the end of the
‘approver’ roll out period, the majority of approvers had not yet added lkdge and
documents to areas they were responsible for. The downloads/uploadsatiseme
looks at the regional locations, that the knowledge and documents agedueied
from and the level within the organisation that these addition® daom. It was

found that when the regional variation was looked at although the ‘appgreenp
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had a spread of users across all regional locations the majbragiditions to the
system were taking place in the Glasgow and Manchesteesfficwas also found
that the user were senior engineers or associates althoutpphnever’ group was
made up for the majority of these levels. It was found that addiiens not being
made by the director and regional director groups that also mattes upajority of

the ‘approvers’ group.

Summary

It was found that during the roll out and implementation of the Knayaed
Management system across the ‘approvers’ group that the usagetasty in the
system increased towards the end of the six week period. Thgavength of time
that a user spent logged in to the system also increased froombyit@s to 15-25.
At the start of the period users would only use the systemiorazgyone day and by
the end of the period there was evidence of the user using the system muléplantim
a day. The evaluation statistics with regards to the upload of dotsireeidence
demonstrated that additions were being made predominantly fromof tihe regional
offices. Furthermore, it was found that the addition of documensstakang place
predominantly by two levels of user within the organisation i.e. semgmeers and
associates. This identified that the system was not beingedtitig the director and
regional director users within the ‘approver’ group and action woulcedpaired to
increase their buy in and usage of the system. In general, theatewa of the
‘approvers’ group usage of the system identify that there wagtpdtking place
within the system and the amount of time user were spending isytem was
increasing. However, this was not being converted into the additiomogfledge and

documents to the system.
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8.3.3 Topic Based User Group Usage

The next stage in the roll out process concentrate on rollingsysem out to
additional users across the organisation based on the topics thatbeiage
undertaken in those regional locations. This strategy took a diffieratet from other
strategies that based roll out on user groups within a partiteNeal within
organisation or that carried out a particular function. Instead, we rinatEz on the
topics that we wanted to establish a body of knowledge and identifiddduals
across the organisation that were generating information and ldgevien these
topics. These individuals were introduced to the Knowledge Managenstemsgnd
encouraged to add information and knowledge to these areas that they wer

generating information and knowledge in.

The ‘topic based’ user group would be the second user group to gaissdocthe
Knowledge Management system and contained 70 users across thel legatians.

The strategy for roll out and implementation of the system wighuser group was
similar to what had taken place with the ‘approvers’ group. The ‘topsed’ group
received group presentations across the regional offices that mrdvégieing in the

system. The new user group were given access to the video anaggti@acuments.
Further videos and training documents were created to support thisseeyroup in
the implementation and use of the system. Each of the userstoptbdased group
were given a remit to add specific knowledge to the systend lmastopics that were
arising in project they were working on. For example, the Bradftade were working

on a new college project that involved wind turbine technology. Speecdiciduals
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from the topic based group were given the remit of adding this knowladde
information. This insured that when a user accessed the systemmathapecific task

that they could carry out that would familiarise themselves with the system

As the ‘approvers’ group had previously been given access to tleamsgsid were
more proficient in its use approvers in each of the regionaesffcould act as a
support mechanism for the new users that were accessing tha sydteeir office.
Due to the evaluation that had been carried out on the system tivnibgpoprovers
group being rolled out the system it was found that interactiohmansystem at a
director and regional director level had been limited and thatitygcin the system
was not being converted into the addition of documents and knowledge. Mechanism
were put in place to improve the usage in the system with the apprgroup during
the roll out of the system to the topic based group. This resulted ito @me training
sessions being delivered to approver group users in order to increasetiligy and
usage in the system this also resulted in further training documenthat detailed

how to perform specific functions and tasks.

8.3.4 Topic Based Group Usage

Users from the topic based user group gained access to the system“oftiveagch

2012 the roll out period for the topic based user group lasted until thef 2Gril

during this period the topic based user group would use the system alongside the
approvers group. Evaluation on the system took place during this period the activity in
the system, downloads/uploads, logins and the search for knowledge process themes

were employed to evaluate the usage in the system.
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Activity in the system

The graph in figure 29 demonstrates the activity in the syftem the ¢' of March
until the 29" of April during the time when the system was rolled out to tipéct
based user group. At this point there was now 122 users with aoctss gystem
across all of the regional offices. Compared with the previousublperiod with the
approvers group the activity in the system was lower. This caoriabuted partly
to the Easter vacation and many users taking holidays duringahthsnof March
and April. However, what can be seen from this graph is thesspikere activity in
the system heightens which is more frequent than in the previousutglleriod. An
interesting aspect about these spikes of activity in the syistehat they fall on a

Friday which will be explored in the downloads/uploads theme.
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Figure 28 Topic Based Group Usage
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Downloads/Uploads

The number of uploads or additions of knowledge and documents increased during
the topic based roll out of the system. There is also evidendbeofisage of
documents and knowledge that had been added to the system. Informaliahscuss
with engineers highlighted the usage of BREEAM related knowl¢dgehad been
added to the system. The diversity in the users that were akidavgedge to the
system increased as additions of knowledge came from the gramudteesign
engineer groups within the system. However, it was still foundatti@itions from the
director and regional director level limited. As previously idesdifispikes of activity
were taking place on a Friday. This was found to be linked with didéi@n of
documents. The system gives the user the ability to save a docasreentaft so that

it can be edited or changed prior to submission for validation.dtfaiand that users
were saving documents as drafts Monday to Thursday prior to spdamdagditing
and then submitting them for approval on a Friday. However, the numbdditibns

to the system did not meet the expectations of the Knowledgeddamset steering
group and the amount of activity that was taking place in themydt could be
viewed that the user were accessing the system and browdhmutMssue but this

was not being translated into the addition of documents and knowledge.

Logins

The evaluation of the login information during the time period whegesystem was
rolled out to the topic based user group demonstrated that initiale attart of this
period the system was now being used by a wider user groupddessperiods of
time. Figure 30 demonstrates the time being spent in thensydiieing the topic

group roll out. The average time spent in the system at the beguwifrting roll out of
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the system to the topic based user group was 10 minutes. Thisreducton in the
time compared to the time being spent in the system at the et @pprover’s
group usage, however the system is now being used by 122 users ratHg. thhe
new users could be seen to be logging on to the system and spdratingesiods of
time browsing through the system and returning at a later alagpéat this process.
The login information also highlighted that the Glasgow and Manchefiess were
still the regional locations where the most amount of Knowledgmadgement
activity was taking place. However, there was a growingeusd the system in the
Epsom and Edinburgh offices. This also identified the BirminghanstdriCardiff

and Plymouth offices as the regional locations where therdimigsd activity taking

place.
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Figure 29 User Time Spent in the System During th€opic Group Roll Out
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Search for Knowledge Process

In the original interviews H&K employee’s route to searching inding knowledge
and information was mapped. Through the evaluation of the Knowledge Magragem
system this route can be re-mapped. The evidence from the aativite system
statistics and the logins suggests that the majority of usenslshort periods of time
browsing through the different areas of the system in order toirffodnation and
knowledge. One of the other functions of the system that was seenetopgieyed
more as the number of users and information and knowledge in the sgsteases
is the search function. The graph in figure 31 shows the increassarches being
carried out in the system over the three months when the approverpandvased
group were given access to the system. During the month of Fgbitua number of
searches being carried out in the system was limited to Bhlgearches which
indicates that not all users were using the search facilibyveder the figures for
March and April show’s a dramatic increase in the number oflsesitaking place in
the system. In March, the number of searches rose to 188 more thanities the
number that had been carried out in February. In April this numberagsn to 255.
This increase in the use of the search facility demonsteatgiowing use of the
Knowledge Management system as a resource for the saacthacquisition of

knowledge and information.
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Figure 30 System Searches

Summary

The addition of the second user group, if the topic based user groupatgdnan
increase in the number of documents being added to the systemalswa®ted that
additions of documents was mainly taking place on a Friday whichd cbel
capitalised on in the future. The average length of time thatranas spending in the
system once logged in reduced with the introduction of the topic basedraspr It
was found that with the increase in users there was maingtyain the system.
However, users were logging in and browsing the system for phodds of time.
Linked with this was the increase in the number of searches bairigd out on the
system, which increased quite dramatically from February td. Apris information
and the increase in activity demonstrate, that the Knowledgeddarent system was
becoming a route that the users would employ for the acquisition @fléaige and
information. In general, by the end of the of the topic group roll otlieobystem the
amount of activity that was taking place in the system wagsiy®sind the fact that

there was evidence of the search function being employed by desgionstrated that
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the Knowledge Management system was becoming a route foacthasition of
knowledge and information. However, positive signs of the systems usagenate
contributing to the addition of knowledge and documents. Regional variatidhe
use of the system was also identified with Birmingham t&8ri€ardiff and Plymouth
offices being identified as locations where there was limatedunts of usage of the

system.

8.3.4 Wider User Group

The wider user group was made up of those that had not yet be involVethait
system at either of the two previous roll out stages. This groupangely made up

of those that provided administration functions within the organisation ane we
therefore not involved in the previous roll out stages; there wereed8users in the
wider user group. Introduction and training in the system was tagkléte same
manner at each of the roll out stages using the four mediumtfiet to introduce
and train users in the system. Additional videos and training dotemeere
delivered to this group along with group presentations and one to onegdrairthe

system.

The final roll out stage was also used as an opportunity to imphevasage in the
authoriser and topic group that had previously been given system.alcess/stem
allows us to identify the regional sites and individuals thatedeng information and
knowledge to the system and those sites and individuals where the apthksage
of the system is weaker. The final roll out stage of theesystegan on the’'lof May

2012 until the 29 of June 2012. During the final roll out stage of the system, one to
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one training in the system was delivered to not only the new 48 w#é&rn the wider
user group but a refresher training was delivered to all aseoss the groups that the
system had previously been rolled out across. This training focuséeé addition of
knowledge and documents to the system in an attempt to stimulaseldh®n or

uploads to the system.

Those users involved in the wider user group also had the benefit ofuitkenstheir
regional location that had been using the system for severahsiddhowledge
Management champions were identified across the regional locatlese users
were those that had demonstrated good practice in the use of tee systhe
previous months. The Knowledge Management champions formed a supportetructu
for those new users within their location and those that had previdesn
demonstrating limited use of the system. Knowledge Managementparasnwvere
given the remit of encouraging and supporting these users in ordeedt® @&n
improved usage of the system. Additional support was given to Knowledge
Management champions in the Birmingham, Bristol, Cardiff and Plymotfices

where the usage of the system had been limited.

In Glasgow, Manchester, Epsom and Edinburgh offices where thhe a#he system
had been positive, a strategy of usage improvement was introduced inooiukger
improve the systems usage. It was identified that the high nuoflztditions and
activity in these offices could be attributed to a select gafupsers. These users
were identified and contacted. Each of these users was tasketh&vitraining of

another user within their location whose usage was weaker. Theyaskeed to take
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that user through their processes and practices for using teensysd explain to the

user the benefits that they could see from using the system.

As previously identified within the topic based group roll out of thstesy, the
number of searches being carried out on the system was increasingaaiymaiter
some evaluation it was found that the searches were not alwaysipgpdesults for
the users. This was attributed to the addition of knowledge and docutoetite
system and while users were accessing and using the syssewat not translating
to the addition or upload of knowledge and documents. The system has itye@bil
record the search terms that are being used, the frequencysefstt@rches and the
number of results that is returned. Figure 32 below shows the topetwehrch
results for the month of May and the percentage that they were &ss@d on the
search queries a strategy was devised to attempt to increase the oliadsitions to
the system. The operations director for H&K agreed to produce engoiwation to
the organisation on a weekly basis highlighting the searchebatdieen carried out
on the system identifying those that had produced zero or limetadts. This was
designed to encourage those that were in the possession of knowl¢dgseimreas

to add this to the system.
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Figure 31 May Search Queries

Figure 32 demonstrates part of the communications that were prodocedveekly
basis by the H&K operations director. The aim of this commuwicatirategy was to
demonstrate to staff across all regional locations the seaacttefrequency of these
searches that were being carried out within the system. The gi@puit in Figure 32
shows the top 12 searches that were carried out that week aseatpge of their
frequency. The communication also included information on the resulteesé
searches in order to encourage users to add information and knowdetihgeareas

that were appearing in searches but producing poor or limited results.
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Activity in the System

Figure 33 demonstrates the activity in the system during ttlerwiser group roll out
of the system between the beginning of May and end of June 2012s Abtht there
were now 170 users across the organisation with access and thsirgystem.
Compared with the previous activity in the system during the topigpgroll out the
spike of activity in the middle of July nearly reached 6000 uskr the highest
recorded. We can also see that spikes in activity are now bhegahoiser together
which indicates that high levels of activity are taking pliacthe system more often.
Figure 34 also demonstrates system activity. This graph comip@restivity taking
place during the topic based and wider user group roll out of thensysAs can be
seen in figure 34, during both roll out phases the spikes in activibeisystem are
becoming closer together, this indicates that the systemnig bsed more frequently
by more users. The comparison of the two roll out periods alsorg#rates that the
spikes of high levels of activity in the wider user group roll ariqa were far higher
than what was evident during the topic based roll out. As previoustysdied
communications were produced during the wider user group roll out perititeby
operations director in order to highlight the searches that wkiegtalace in the
system and encourage activity and the addition of new knowledge andatitormA
result of these communications was that a correlation couldifiddnbetween the
release of a communication and a spike in activity during the wider user group roll out
period. The rise in the amount of activity in the system that easebn in figure 33
on the 18 and 28 of May and the 8, 12", 19" and 26" of June were the results of

communications from the operations director.
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Figure 33 May and June Usage Comparison
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Downloads/Uploads

It had been identified that in the two previous roll out stageth@fKnowledge
Management system that uploads or addition of documents to the systemot as
high as anticipated. In order to increase the number of additior@n@unication
was devised in order to encourage the addition of documents to topissweser
searching for. In addition to this the wider user group had the b&oafitusers from
previous roll out groups that had experience in the usage of the Knowledge
Management system. Knowledge Management champions were idertifeeshist
with the usage of the system across all user groups. Finallggdtive wider user
group stage a further initiative was employed to encourage and imypsage of the
system. This initiative was for experienced users to mentosapport new or user
with limited usage of the system to improve their usage andase the addition of
knowledge and information to the system. Figure 35 is a bar graph thahskeates
the growth in the number of additions to the system during the thexegusup
stages. As viewed in figure 35 it can be seen that the number dibasdo the
system was similar in the roll out periods for the authorigedstopic based groups.
However during the roll out of the system to the wider user group théeruai
additions of knowledge and information to the system can be seen torbawefgur
fold from 53 and 69 respectively to 199. This demonstrates thatttaegies and
initiatives put in place during the final roll out stage of thaesyscontributed to the

growing number of additions of information and knowledge to the system.
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Figure 34 Additions Group Comparison

Logins

The introduction and implementation of the system with the widergieap saw the
number of system user jump to 170 the entire H&K work force. Tieduction of
new users and improvement in the usage patterns by other usettsestnve being
spent in the system grow dramatically. The average usezsnithe system increased

to 15-20 minutes per visit which was similar to the time being Spethie system at

the end of the roll out to the authorisers group. However this 15-20 npects of
usage in the system could now be seen to be happening multiplertienday by the
same user. This usage pattern had not been evident in any of the other roll dlst perio
It could now be summarised that the average user was only using the syster@iGor 15-
minutes at a time but this was taking place on average seweeald day. By the end

of the wider user group roll out period of the system it could atsselen that some
users were spending periods of up to an hour of active usage ojstieens This
portrays the Knowledge Management system as becoming a r&golatedge and

information gathering activity for the H&K employees.

Page|105



Search for Knowledge Process

Previous evaluation during the authoriser and topic group roll out of thensys
demonstrated that users were browsing through the system for kigewknd
information. However, statistics suggested that the searchdoality of the system
was being employed regularly. Figure 36 demonstrates the gnowtie number of
searches being carried out in the system over the roll oittdp&Ve can see that
during the wider group roll out of the system the number of searchessed to 342
in May and then nearly doubled to 600 in June. The dramatic incredse murmber
of searches can be attributed to the communications strategyalsatntroduced
during the wider roll out stage that publicised the searches #rat taking place in
the system. The rise in the number of searches being carrieth abe system
indicates the extent to which the Knowledge Management systembéas

established as a route to knowledge and information.
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Figure 35 Number of Searches Comparison During RolDut Period
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Summary

The third and final roll out stage of the system saw the inergasystem activity
increase. The spikes in the levels of activity displayed guréd 33 were also
becoming closer together which indicates that high levels of gcwas taking place
more often in the system. Increases in activity can also belam®d with the
communications of search activity that was produced by the apesatirector. This
demonstrates that this strategy was successful in increastivgy in the system. In
addition is the communications strategy, there were two othéegitra that aimed at
increasing the number of uploads or additions to the system, Knowalggggement
champions and experienced users mentoring new or users withdliogee of the
system. Figure 35 demonstrates that these strategiew¢hatemployed have been
successful in increasing the number of additions of information and knowtedge
system. The wider roll out stage saw the number of users iryskarsincrease to
170, the entire H&K workforce. This had an effect on the amount ofusees were
spending in the system. Prior in the topic based roll out the avamagent of time
users were spending in the system decreased with the inéneasers. However
during the wider group roll out of the system the amount of time ,usgest in the
system, increase back to 15-20 minutes. In addition to this, usersaeeassing the
system for this length of time on multiple occasions on amageeday with some
users recording periods of activity of up to an hour. This reinfdteegact that the
Knowledge Management system was becoming a regular knowledgef@maation
gathering activity of tool for the H&K employees. In additiorthes were the results
for the search for knowledge process. The number of searches iystam searly

doubled during the wider group roll out of the system. This furtherareie$ the fact
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that the Knowledge Management system had become a route fohisgaand

finding information and knowledge.

8.4 Further Evaluation

During the discussion of the roll out of the Knowledge Management system across the
authoriser group, topic group and wider user group four of the nine evaltiaéimes

were addressed; activity in the system, downloads/uploads, logintheasdarch for
knowledge process. The remaining five themes can be addressed ntve thatem

is fully rolled out across all groups within the organisation. Thasenés can be
evaluated employing both the quantitatstatistical information form the system and

the qualitativedata generated from interviews and informal discussion.

Critical Mass

The critical mass theme aimed at identifying a correlabietween the number of
downloads from a topic and uploads and if this could be used to identify vibpit a
has reached critical mass in terms of its size of knowledgieainthe user can now
learn and use knowledge from this topic rather than constantly updotadit. Figure
37 shows the Uninterrupted Power Supply/Interrupted Power Supply (URS/IPS
design file in which there had been a great deal of knowledge and ddswadded to
this file by 10" of June 2012 after which date additions were less frequent wesad it
observed that the number of downloads of knowledge and information froarelis
had overtaken the uploads. This indicated that this area could hakiedeacritical
mass. Informal discussion with Knowledge Management champions attress

regional offices agreed that the level of knowledge and informatihin the
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‘UPS/IPS’ topic was at a level where it would be used as samirkaowledge and
information and the number of downloads from this section would be gtkatethe
number of additions in the future. Discussions with Knowledge Management
champions also indicated that there would not be the ability to réachevel of
critical mass for all topics across the system. The ‘UFES/topic is an example of a
topic in the knowledge and information stays static in that themotisas many
frequent changes to the depth of knowledge we know about this topic. tOpier
areas especially those that fall into the renewables andrsuslidy categories have
been identified as topic’s where the organisations body of knowledge will chaiage on
frequent basis. Therefore, the evaluation of a topic’s criticaksmaithin the
organisations is able, with informal feedback to identify a levetwspecific topic’s

deliver knowledge and information.

Figure 36 Critical Mass UPS/IPS
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Change in Methods for Gathering Information

During the ‘Understanding Information and Knowledge Management Regntseim
phase of the Knowledge Management project structured interviewsjonuestes
and informal discussions were employed to map the process ahddsie&mployed
by the users to gather information and knowledge. Key points from ufrent

process for gathering information and knowledge can be summarised frastates

Engineers are reluctant to seek knowledge and information frdfroataide

their own specific office;

It is easier to ask someone than become familiarised with existing system
Knowledge and information generally requires processing before it is useful
Engineers are generally too busy to document and detail new knewdedlg
information they have created,;

New knowledge and information is generally not shared amongst the
community but stored on individual desktops;

Time restriction plays a major role in the practices adopbeddtrieving,

using, creating, validating and storing knowledge and information

Prior to the introduction of the Knowledge Management system, it was also found that
the peer network or face-to-face communication was a popular togatbering
information and knowledge. However this only took place within regionalesffand
communication with staff in other offices outside their own spediffice did not
regularly take place. It was also found that the use of existisggms within H&K
does not take place in favour of the peer network due to a lack biafesation with

the systems.
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The information and statistics gathered during the roll out of Khewledge
Management system points to a change in the information gathering practitK of
employees. It was demonstrated during previous discussion on fdigity during
the five month roll out period for the system that the amount ofigan the system
along with the amount of uploads or additions of information and searciheg be
carried out in the system increased dramatically. This iteticthat the use of the
systems was growing among H&K employees. Informal discussidtih many users
across the regional offices reinforced these indications. Users madeestetasuch as
the fact that the Knowledge Management system was nowfiha&iport of call’ for
gathering information and knowledge. Other users noted that they waalgsary to
search the Knowledge Management system in the first instafmretgusing other
tools for gathering information and knowledge. Prior to the implertientaf the
Knowledge Management system it can be seen that the usterofal systems for the
gathering of knowledge and information was limited and that treydwarely share
knowledge or harness it from a offices outside their own. Sincedinthog the
system the statistics and informal discussion with employees demonstrated that
there has been a change in information and knowledge gathering practices, the. that
Knowledge Management system, an internal system, has becpapellar first port
of call for and information gathering. With uploads or additions of inédion taking
place across the organisation, it demonstrates a willingness r lstavledge and
information and that the information gathering practices had ficéyged across all

staff.
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Expertise

In carrying out the initial ‘Understanding Information and Knowled¢gnagement
Requirements’ stage it was found that face to face communicatitve peer network
provided H&K employees with the richest source of knowledge andniafioon.
However employees were apprehensive about approaching those outheiith t
immediate environment or regional office. The Knowledge Managémsystem can
be viewed as a tool that will assist in breaking down the baittet stop employees
approaching others for information and knowledge. The statisticstherinal wider
user group during the implementation phase of the Knowledge Managemem syst
indicate that high levels of activity and uploads or additions of knowleage
information were being made to the system. During the Vinder user group roll out
of the system nearly 200 additions were made to the systemwakifour times the
number from any of the previous roll out phases. It can also be notetthihaigh
number of additions came from a cross section of users acrosggtmesation. This
demonstrates a willingness from users around the organisatigiosaelocations to

share their expertise on specific topics.

Using informal discussions with groups of users across the organiséthas been
found that the high number of documents that was added in the wider userailroup
out allowed users to identify experts on topics outside their regiocation. It has
been found that many users during this period were able to identify userp&atfics
expertise that they could leverage in the future that they wmeldously have been
unaware of. For example, users in Glasgow were unaware thatyineuth and
Bristol offices had experience of wind turbine technology and woulanptteo

harness this knowledge on a project that required this expertised@inisnstrates
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that the Knowledge Management system has been successful in assisting figsr
realise the expertise that can be gained from breaking downrbame approaching

peers outside of their regional location for knowledge and information.

Richness of Source Information

It was found in the ‘Understanding Information and Knowledge Manageme
Requirements Phase’ that the H&K employees identified thenetarork or face to
face communication as the richest source of knowledge and informiatieas been
previously identified in the expertise heading (page 116) that uszesnow adding
information and knowledge from various regional locations and this breeking
down barriers and allowing users to access the knowledge and inforro&tthers
outside their immediate peer group. The Knowledge Management sgsteed at
becoming an explicit version of the knowledge and information thaii®d between
individuals and capture the tacit knowledge and rationale. Thetststihat has been
gathered on the amount of activity, additions and searches thakarg place in the
system had established that the Knowledge Management systenbecome a
popular tool for knowledge and information gathering among employeds. Th
statement is also reinforced by informal discussions that tock plah employees. It
is difficult to assess how rich a source of knowledge and infawm#tis system has
become. However, examples of where tacit information or informakiah would

normally be communicated face to face can be found in the system.
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Figure 37 Knowledge and Information Rationale Examje

Figure 38 displays a typical upload of knowledge and information to tiosviedge
Management system. Highlighted in red is the free text tyaathe user can add
further information and rational about the piece of knowledge ornrdton they are
adding to the system. As shown in figure 38 the user has provided finfthrenation
to future users on the content and source of the information, they Isavgiven a
health warning for the use of the information and knowledge irfutuge. During
informal discussion with the users it was found that this additiof@amation and
rationale input provides users a guide to the knowledge and informatsenjwe to
them. The rationale contains the typical information and knowledafevtbuld be
transferred in a face to face meeting and increased the sousrens of richness of
content. While there has not been the ability to measure the KrgavMdnagement
system as a rich source of information and knowledge compared wihddace
communication, it has been established that elements of the Knowledgedment
system provide qualities of face to face communication thatjuggged to be the

richest source of information and knowledge.
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New Knowledge

During the ‘Understanding Information and Knowledge Management Rentseim
phase of the Knowledge Management system development, it was foatndetv
knowledge and information is generally not shared amongst the communsty tad
on individual desktops. So knowledge and information was not stored in an
environment where it was easily accessible and shared with .offersstatistics in
relation to uploads or additions to the Knowledge Management systéigure 35
demonstrate that by the end of the roll out period there was a higbenwhusers
adding knowledge and information to the system. This indicated thaththeéreeen a
change in the practices of users in relation to where useidvetore new knowledge
and information that they had found or created. Informal discussion wadakahe
with a cross section of user across the regional locationslén wrentify if there was
a change in practices by users and if new knowledge was now $teirsgl in an

environment that was easily accessible and shared with others.

The informal discussion was held during presentations with cras®ree of staff
within regional offices, on the Knowledge Management activiiies were taking
place across the organisation. Discussions were held on how usersauwbwornew
knowledge and information that they create or find. It was found thet tesmognised

the benefits of storing new knowledge in the Knowledge Managegystém as it

was an environment in which the knowledge could be shared and used bysettser
across the organisation. While that statistics generated d#atedsthat some
knowledge and information was now being stored in this way, users during the

informal discussion identified those barriers they were encougtediren attempting
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to store new knowledge in this way. It was identified that havindirtine to add new
knowledge was the most significant barrier to this taking plaeamyMiser testified to
the fact that they recognised the Knowledge Management systémirg the most
appropriate area for new knowledge to be stored as it placeantenvironment that
was easily accessible and could be shared with others. Usézd ¢hat they
attempted to store new knowledge that they created or found in thiemaut due to
time constraints this was not always possible. This demons&ratesnge in practices
for identifying and sharing new knowledge among H&K employeebkahthere was
as recognition that storing new knowledge in the Knowledge Managt system
was the most appropriate method for ensuring that new knowledge vessiatz by
others. The statistics demonstrate that there was an effodsathe organisation to
employ the Knowledge Management system in this manner but dueméo t
constraints placed on users there was not the capacity forvalkmawvledge to be

stored in this manner.

8.4 Further Evaluation Summary

It was found during further evaluation of the Knowledge Managemergrsyiiat it

was not possible to identify a uniform level at which areas witihe system can be
said to have reached critical mass in terms of the number of dalsntoanpared to
uploads. This was due to the fact that these levels would not benteef@aevery

topic. It was found that there is evidence of a change in the pescés gathering
information and knowledge across the organisatibnwas found that there is
evidence of a change in the processes for gathering informatioknawledge across

the organisation. This was evident due to the amount of system useagh&iking
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place in comparison with the use of internal systems prior toKim@wledge
Management system. It was also found that the system contriloutied change in
attitude to expertise across the organisation with employessnanicating and
sharing knowledge and information with those outside their regional location. A direc
comparison with the richness of knowledge in the system comparedfbhadtho face
communication could not be achieved. However, it was found that the Kagavie
Management system provided qualities that were evident in the face toafasfer of
knowledge. Finally, it was found that the Knowledge Management sysipacted
in the process for storing and sharing new knowledge. The systevidgd an
environment in which knowledge and information could be stored in a why s
easily accessible for others. This demonstrated a signifibanige in the process for
storing and sharing new knowledge that had been established prior st slt
was found that not all new knowledge was being stored in this wawever,
statistics demonstrated that there was a considerable affods the organisation for

new knowledge to be stored within the system.
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9. Impact Recommendations and Conclusions

Introduction

This final chapter will provide recommendations and lessons leaongtid design,
development, implementation, and embedding of a Knowledge Management. This
will be detailed in the form of best practice guidelines for the creation obavkedge
Management system. This is summarised in a table 5. In addtisnchapter will
provide a summary of the realisation of the objectives in additioectimmendations

for future work. This chapter specifically addresses objectivehidugh the
development of recommendation and lessons learned in the form of bester
guidelines for the development and implantation of a Knowledge Mareagem

system.

08. Produce guidelines of best practice for the eéleyment and

implementation process for a Knowledge Managemeygtem.

9.1 Project Stages Recommendations and Best Rr&&ticelines

This section aims to provide recommendations and best practice guidelineshfof ea
the main project stages identified in developing a Knowledge Manajesystem.
The best practice guidelines are summarised in table 5 in tomdseection of

Chapter 9.
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Understanding Knowledge and Information Requirements

It is essential to understand the knowledge and information requireroérthe
organisation prior to embarking upon a Knowledge Management system development
project. It has been demonstrated that methods such as questionnairgsmand
structured interviews along with informal discussion can be emglayelevelop an
understanding of an organisation’s Knowledge and Information requirements
Employing a mapping approach created a visualisation for thhentyprocess that

was taking place within the organisation for retrieval, inforomatiuse, new
knowledge, validation and storage this provides validation and refinement of
requirements. It also allowed a solid understanding and developmenteof th
knowledge and information requirements. It can be recommended that maibbds s
as questionnaires and semi-structured interviews along with infalis@lssion and
mapping approaches can be employed to provide and understanding of current

knowledge and information requirements within and organisation.

Development of Business and Software Specifications

It is essential that a full understanding of requirementsnsrgéed between both the
development team and the end users. This ensures that all requiraneevatidated
with the end user and refined where necessary. It can be recomntieaid@adtotypes
can be employed both paper based and electronic as a feedback todlerReojsi
maps from the ‘Understanding Knowledge and Information Requiremeatge san
be employed again to facilitate the understanding of requirenisettseen the
development team and end users. It is also recommended that tlesspiafc
translation of user requirements to software features is docunemtallow each

feature to be validated and refined. Best practice guidelnoes this stage are the
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ability to employ user requirement maps as a visual aid to enthe full

understanding of requirements and their validation against prototypes.

Software Selection

The software selection was critical in the project to ensysatform was selected
that the software could be successfully delivered on. The refiointhe user
requirements during the ‘Development of the Business and Softwa@fiSations’
stage allowed a matrix of essential and desirable requireraedtdeliverables to be
identified. This could then be employed as a tool to inform the final softwar¢icelec
decision. It can be recommended that during any Knowledge Managsystem
development or software development project that matrix’s are getplo assist in
identifying forerunning options and element unsuitable options and ex@bdated

requirements in conjunction with possible software options.

User Evaluation Training and Roll Out

It was critical for the system’s success that it waky fmhplemented and embedded
across the organisation’s regional offices. To successfullyoutila Knowledge
Management system it is recommended that the roll out takes place in Ktegede
recommended based on lessons learned from this project that tbatrtalkes place
with key user groups during these stages. Assigning user groups specifio teaky

out within the system generates a purpose for their usage systteam and assist in
the user group familiarising with the system functions. Four medifomsraining
material can be identified as materials that will succdlgséssist with the roll out
process; videos, group presentations, one to one training sessions andj traini

documentation. A best practice guideline from this stage itheosystem roll out to
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take place in stage with key user groups and the necessiayntounicate the goal or

shared vision of the system and the purpose for using it.

In order to carry out evaluation on a Knowledge Management syistean be
recommended that themes for evaluation on the system arefiedemi order to
identify a full understanding of how the system is being used attressrganisation.
It is also fundamental to identify the statistical informatioat ttan be generated from
the system itself. Some of the key themes for evaluation fgehtiere; identifying
when an area had reached critical mass, changes in the mathad®rs gathering
information and knowledge and the process for storing and sharing new &gewite
can be recommended that mapping approaches can be employed to weandgs
in the process for gathering information and process around new knowleagge wh
compared with previously mapped existing practices. A best pragtideline from
the evaluation process of the Knowledge Management system extdrg to which
statistics generated form the system itself can be englmybuild profiles of how

the system is being used.

Improving System Usage

From carrying out evaluation on the system during the roll out pgneals identified
that there was evidence of good and poor usage from users d@aaganisation.
Strategies were produced in order to increase the number sfdegaonstrating good
usage patterns of the system. It can be recommended that usinenmédiums of
training materials is successful in implementing a systeth a wide and diverse
group of users. In order to improve usage these support material®havenproved

and increased in order to create a support culture to fully embea &nowledge
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Management system. Best practice guidelines for improving usfape Knowledge
Management system focused on three areas; the identificationanfpons, peer
training and regular communications. Champions identified across the regioces offi
provided a direct contact for that office for Knowledge Managemadated activities
and to lead incentives to improve usage. It can be recommendedattiag®upport
mechanisms to allow peer training to take place on a new sysat#oss an
organisation can improve usage as users learn from colleagugsearsd Regular
communication of activities taking place within a Knowledge Managemmgstem
can be recommended as it increases the awareness of time agsit¢he activities it
can be employed for. In the H&K example communication was produgethrky to
highlight the searches that were being carried out on thexsy$tee information that
was available for these searches had an effect on the inafeasage of the search
facility and an increase in the addition of information and knowledgérg to these
searches. These activities can be recommended as bestepgastielines that will

assist in the improvement of the system usage.
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9.2 Summary of the Best Practice Guidelines

Project Stage

Best Practice Guidelines

Understanding
Knowledge and
Information
Requirements

Questionnaires, interviews, informal discussion an
mapping approaches provide an understanding of
current knowledge and information requirements
within an organisation.

Mapping approaches create a visualisation for the
current process taking place within an organisatior
retrieval, information use, new knowledge, validati
and storage.

the

for

Development of
Business and
Software
Specifications

Prototypes of a system can act as a communicatio
tool between users and development team to prov
understanding and validation of user and business
requirements.

Employ a process for the translation of user and
business requirements assist in the further validati
and refinement of requirements.

ns
de

Software Selection

Explore software options based on refined
validated requirements.

Validated requirements can be used to iden
essential and desirable software features.

Matrix’s assist in the identification of forerunnir
software options and eliminate unsuitable option
facilitate the selection of a suitable software platfg

for a Knowledge Management system.

and
tify
g

rm

User Evaluation
Training and Roll Out

System roll out should take place with key u
groups across an organisation.

Assigning user groups specific tasks to be carried
in the system assist with user familiarisation
system functions.

Multiple mediums of training materials are succes
in implementing a system with a wide and dive
group of users.

Themes for evaluation provide an understanding
how the system is being used across an organisat
Statistics generated from the system can be empl
to build profiles of how the Knowledge Managem
system is being used across an organisation.
Comparing results from previously mapped proce
identify changes for gathering
knowledge in light of the introduction of
Knowledge Management system.

ser

out
of

sful
rse

y of
on.
oyed
ent

5S€S

information and

a
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Improving System| - Support materials and mechanisms of support a¢ross
Usage an organisation are required to be improved fand
increased in order to create a support culture to fully
embed a new Knowledge Management system.
Knowledge Management Champions provided a
direct contact for each office for Knowledge
Management related activities and to lead incentives
to improve usage.
Support mechanisms to allow peer training to take
place on a new system across an organisation can
improve usage as users learn from colleagues| and
peers.
Regular communication of activities taking place

within a Knowledge Management system can| be

recommended as it increases the awareness df the
system and the activities it can be employed for.

Table 5 Summary of Best Practice Guidelines

9.3 Realisation of Objectives
This section revisits each of the original objectives as presented in Chapter 1 a

summarises how each of them have been met.

Ol1l. Review and develop an understanding of liter&tuin the field of Knowledge

Management.

Objective 1 was realised in chapter 2. The chapter demonstrated a kEteeaiaw

and understanding of literature in the field of Knowledge Management.

0O2. Understand the current Knowledge Management gifees and procedures

within and engineering design consultancy.

Page|l24



Chapter 4 addressed objective two and part of objective three. It deatetsan
understanding of the current Information and Knowledge Managemeiicpsaand
procedures in an engineering design consultancy. Also developing esproc the
capture and understanding of Knowledge Management requirements, pfocess

communicating requirements were dealt with in chapter five.

03. Develop a process for the capture and underdiag of all Knowledge

Management requirements, and how they can be comroated.

O4. Identify how requirements can be translatedargoftware features.

O5. Understand how requirements that have been siated into software

features, and can be communicated and validatechwite user.

Chapter 5 identified how captured user requirements can be communtoated
designers to be validated and further capture and refinemendoltahls with how
these requirements once identified can be translated into a sgiaifi This realises

the second half of objectives three, four and five.

0O6. Realisation of System features and identifioat of methods for their

communication and validation with potential users.
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Chapters 6 and 7 dealt with objective 6 the realisation of systaturés. Through the
development of the Knowledge Management system and the process foypingtot

and validating and refining systems features.

O7. Evaluate and assess the impact of the Knowleldg@agement system.

08. Produce guidelines of best practice for the eieyment and implementation

process for a Knowledge Management system

Objectives 7 and 8 were realised in the final Chapters 8 and Qthtbe evaluation
and roll out of the Knowledge Management system. Evaluation wasctaut on the
Knowledge Management system in Chapter 8. Furthermore, assass@ of its
impact and recommendations and best practice guidelines were mrofducthe

development and implementation of a Knowledge Management system in Chapter 9.
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9.4 Future work

Within the scope of this MPhil, considering constraints on time, ressuand

accessibility, it was possible to develop guidelines of besttipeaand for the
development and implementation of a Knowledge Management systemométh
organisation. This presents a limitation in the work since thene iguarantee that
whatever works within one organisation will necessary work whiother. The first
key recommendation for future research in this field therefore, waailtb test the
transferable best practice guidelines within other types rghnisations. The
Knowledge Management system may be addressing a diffdaenain, but the
method for development and implementation of the system should bearsand

prove just as effective.

Secondly, during the development and implementation of the Knowledge
Management system it was found that time constraints placetleonser can be
identified as one of the barriers to them adding information and kdge/lé the
system. Future work could consider the development of strataggeprocesses that
specifically address the impact of time constraints on userlcipatton and

engagement with a Knowledge Management system.
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Appendix 1: Interview Transcript Senior Engineer
Birmingham

Retrieval of Energy Figures in Schools

At current how do you retrieve any information/knowledge you ned about energy
figures in schools? Do you employee a specific process for dimg
information/knowledge on energy figures in schools?

K drive looking at a previous project that we have done on schools, on thifger
schools project. Have got spreadsheets from previous projects ¥eagdtaenergy us in
them no idea where it came from. Standards sibs guide building ggided bench
marks. BB guidelines. Passive house schools, standards, energy improfetas u
values. Start on a previous project. Poor trail because you don’t know iwhes come
from in the beginning unless you have worked on that previous project. Liam
spreadsheet work energy use saved on K drive Lester schools on prsejecRdm
water collection Bristol school. K drive- internal contact- exa¢icontact dependent on
what you’re looking for, little bit on hard drive but usually rejeeaon k drive. Discuss
things Rick. Social networking very important because you can rielbtek to what
you’re doing. Doesn’t use Hulley notes think that it is out of dateuseless? Forgotten
design guide existed.

Typically where would you find this, is this the only place

Is there anyone specifically that you would contact about finding it?

What systems would you use to find it; would these be internal and or extel
Systems? If these are internal are you satisfied with the ay information is
displayed when you access it is the format accessible?

Drivers, use project desk for emails. If | know someone has sestnail about energy
figures will look for it. IHS building rigs, partnerships for schoptsject specific ones.
Engineering tool box not go into to much detail but see that it msd#lese that
methodology makes sense.

Good to chat to people and wouldn’t want it to change good to still hdiscassion
about it. Depends if | have done it first time round. If someoreeteds done it or it is a
vaguely related project then no usually not. Just sent out a loadrgly digrires to eon
to get them to price them standard charge for schools. CHP althtwagie the figures
as a starting point will have to reformat them all and userdiifecalculations. Depends
what you want it for.

Would you look on the HK drivers to find information about energy figures in
schools? i.e. is this information easily available on the HK drivers?
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Yes, look on previous projects only within Birmingham office. Would loolotaer

projects from other office if | could but don’t know if | would triisé figures as | don’t
know the rationale behind it. Passive schools can’t look at enengresign isolation
need to look at the project as a whole.

How is the information displayed when you access it, is therdmat accessible? Are
you satisfied with the efficient and effectiveness of infmation retrieval can you
think of a way that would make this information easily obtained?

If it's from within my office its ok. When things come down fromaSgow it has
different formatting. Not difficult to interpret just not how expeo interpret it.
Standard Birmingham spreadsheet. Will all start with a besepreadsheets. | think we
need to standardize spreadsheets and basic calculations. LianrhesCoventry rick
Marie Curie hospice two schools one hospice all being doing diffesterfit three
different spreadsheets all want different things out of it inetidy stages but then by
stage three we will want the same thing. So it's not reathpod thing that we go about
it in such different ways. Information would be easily obtainedhdré was more
standardization. More standard inputs for thermal modelling. Simuld@ioe is doing
one in Glasgow but I'm doing on in Birmingham too. She knows the guys in Maechest
or Glasgow have got information but we just don’t us it. Would you becaded if
you had so many conflicting ways of doing things? Not reabfiythvwhile trying to sort
it out when you could just do it yourself. Standardization big baaret time
constraints. Individuals do it differently offices do it differently?

What would you say your decision making process is for findinghis information
on energy figures in schools®e. why would you look in x before y?

Because we are doing eco active schools which is a word thaaweemade up off the
back of Roachdale schools. A specific way of designing spgxificess for doing it for
our office. Eco active based on carbon 60 reduction.

Is this process or description of retrieval of information ofenergy figures typical of
the process for other topics like plant room sizes? Can you itik of a topic where
this would be different?

Would be the same process for different topic. Unless it was ofi@roject specific?
Starting point is usually a rule of thumb then make it more preptific. Visual rules
of thumb. Depends what stage the project is at.

Wind turbines HIS looking for a design guide SIBS never heardpobjact involving

that, individuals, ask around.

Information Use of Energy Figures in Schools

How do you use the knowledge/information about energy figures iachools that
you retrieve? i.e. calculations, reports, and spreadsheets etc.
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Plant sizing, design work, specification, bid submission, ITC bidficiations. How
does this compare to bench marks. CABE review, Thermal modelling.

Is the reuse of energy figures for schools typical of othe@opics such as plant room
sizes?

Domestic water uses

Energy figures are used more in your early stages of yourrdédign compare at the
end. Other information might not be relevant in the early stagemube you have not
done your detailed design at this stage.

Look at in really big detail and that will inform the rest of yoesign. Other topics are
not as important in the design.

One of your most important parts of the school design, more gemeralan be used for
different schools.

Hospital such a small ceiling void that we can’t have a sidgt# passing another duct.
Very individual to that project.

Energy figures for schools is something that you can throughoud&thdesign tools
no matter. But the configuration is project specific. Not best ijpmbiut you must still
try and achieve this. That's what it's all about trying to get pesctice and deviating
away from that if you need too.

Fear that someone will put something on the Knowledge Managementh sy&te is
project specific and not necessary best practice.

New Knowledge on Energy Figures in Schools

After you have used the documents/information about energy fig@s in schools
that you have retrieved do you add to the current documents, ocreate a new

document containing your knowledge and the retrieved knowledgePor example if

you were to update a calculation in a spreadsheetreflect a new government
standard, how would you account for this would yathange it in the current
document and insert a comment to explain you'reicatal or would you create a new
document?

Create new document, however if | was using a standard spreatisimdd save the
revision to my hard drive. But also on K drive so other people can.uskedins next
time | only have two ports of call depending on what | want. Would ty jput
comments in. "8 hand information any rational that had originally been passed on is lost.
Try and work backwards to find out where the figures have come Banproblem.
Passive house standards.

If you create new documents about energy figures in schooldo you use
information from an external source?i.e. something from the library or a website,
how would you note this?
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Yes, eg rain water harvesting bs out and has the calculations.IBn in a rush it can
get forgotten about if it has come from another project though therncgo’t really
reference it. More difficult to reference stuff if it has @ifnom a past project. Helps
yourself from getting stuck. If it is being communicatedduld have hidden columns
or copy it into word or create a pdf. Gordon building services book it googbbudon’t
really get the wealth of experience behind it. Would look atreateources quite early
on. If still stuck seek further information from someone else.

How do you use the new documents that you have created? What do you us it for?

Design team meeting to satisfy questions. In the design devetbpeed to be able to
compare against your bb 87 benchmark figures carbon 60 reduction. Wardlile he
compare what they expected to get and what they actuallyRgetewable energy
guestions, planning bream requirements.

Do you combine internal and external documents to create a neocument specific
to Hulley and Kirkwood? i.e. could you combine and external document from a
website with a internal document retrieved withinkHo create a new document, how
would you display your rational behind this woulay label it or write a note with it?

Yes, otherwise you won't stay up to date.

Would you see it as being common for most information and documés to be
reused in the same way, for example if we think about anothéopic anything you
want, or plant room sizes would documents relating to this besused in the same
way?

Generally yes, take it update it to be project specific. Eaofect will have different
constraints. Not clear at the moment what peoples rational bahdatument unless
you have worked on it. Might be an improvement on a standard but wdedsave

worked on a project you won’'t know where that information came fromoSsgécific
for knowledge of standards.

Validation of Energy Figures in Schools

Now that you have created new documents in energy figures foclwols, how do
you check or validate that new document that you have created?

Compare it against a bench mark then get someone to look over it. Pareoito a
previous project
What is your decision making process behind checking documenin this way?

Where would you start, why would you start here?

Benchmark can tell whether I' wrong before asking. Then go to a senior.
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Can you use an internal source to check it, for example chedk against HK
standards?
Can you use an internal or external contact to validate it?

Yes, Rick or Liam Thermal modelling go to Bruce. For simulation gao't go to a
benchmark

How did you learn about that internal contact?
Email, telephone

How do you communicate with them?

Would you say that this system for checking documents or infmation is a typical
process across HK i.e. if you had a document containing planbom sizes would
you check it in the same way?

Bruce simulations, Bream Rain Water harvesting robin Sloan irtoBrislunter Ip
bream

Can you think of a topic where the process for checking the information chayes?
Bream very new in the office. But probably straight to Brucew Nemerging
technologies because there is no internal. Talk to reps quitendnéot looking at new
products. Colt rep heat core fan units for airport job but then doing itvdoene else we

were able to transfer knowledge we had.

As soon as you go external you don’t know whether to trust them.

Storage of Energy Figures in Schools

How do you store the new documents that you have created?

K drive or AMT and sometimes on my hard drive dependent on whatAnd emails
on project desk

Are they stored in such a way that it is easily accessibfer others to retrieve it?
Please explain.

No so many folders on k drive, that’s if you get the right project number. Fincdigdi
you don’t know which one is the latest. AMT you will only get one ofthAMT keeps

revisions up to date a nightmare to you get revisions takes awilmng to find anything
but it really good at storing things.
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What do you feel the factors are that stop you from sharing th@ew documents
that you have created in regard to energy figures in schools?

If I wasn’t sure if it was right. In the early stages duld not put it on k drive until it
was complete. Will put it on when it is at a stage when it mgakene sort sense. Would
worry about putting it on because of someone else’s interpretation.

Are there any topics were you think these factors would change?

Would you like to see this topic being generalized and storeslith another topic, or
another sector?

Yes, defiantly standard spreadsheet that you fill in based onra figun a sibs guide. It
is the same process for every project its just project coasésr that stop. It's a similar
way of designing. As long as you don’t go round in circles. Rick set up a Speeatsit
it is very complicated.

Would you like to see information about different topics being stored heras well?

Ventilation strategy and renewable energy. Biomass CHP wéyachieving your
carbon 60. daylight lighting. Standard school. Hours.

General Knowledge Management Discussion

These questions are more related to the presentatimed at trying to find what the
employees want and expect to get out of the prapszt what areas an improvement in
Knowledge Management would help them.

What do you feel better Knowledge Management would mean for Hldy and
Kirkwood?

More productive if we can get knowledge quicker and know that it haadsirbeen
validated. You would only need to self-checking so that you're happse it rather
than having to check it to make sure it's right. Would be easidong as your still
discussing it. Would be good to know what others are working.

What area if improved upon by the new Knowledge Management sfem do you
feel would make the greatest impact to your job? i.e. what woulthake you more
efficient, what could make your job easier?

Standardization across offices and within projects. Be good to haValseady almost
there.

What area of any new system do you feel would have the greatest impact on
Hulley and Kirkwood?
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Standardization. Spreadsheets, no standard hatching, cad standardsnaadssiare
out of date. People’s attitudes need to allow for change. Standard negonscessary
up to date every office is different.
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Appendix 2: Electronic Prototype Screen Shot Extrat
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Appendix 3 Extract from Software Specification

Engineering

The engineering groups within the business areettibat will be using the system the
majority of the time, they can broadly be dividedtvieeen electrical and mechanical
engineers. However for the purpose of the softwgpecification and identifying the
different user classes and groups it is bettedeatify them as follows; graduate engineers,
intermediate engineers, senior engineers, asso@atgneer, regional director, and
managing directors. They would be identified insthvay as their user classes and
characteristics would be the same regardless yf Wexe from the electrical or mechanical
side of the business; they would also be more digénon the system than the groups
previously identified.

Graduate

Engineer

Graduate Graduate engineers will assist the team in a walegd

Engineer activates across a variety of sectors. They wilppsut

Defined design of projects issued by line managers to i
specification. Graduates will be required to attertdrnal
extanal meetings and prepare calculations. They W4
responsible for improving theitechnical ability thrg
industry seminars and CPD courses.

Business Graduates would want to be able to use the systetinei

Specification place to satisfy softer requirements that they have

Requirement

communication and the ability to communicate witf
offices, gaining an understanding of the types rafqets
the other offices are working on, and identifyindnese
expertise lies acros$he other offices. It would also if
them of the different requirements that are neefied
different types of projects and work that they gamuat. As
as educating those on the bigger picture and sonas
information involved as well.

Importance

Graduates make up 11% of the current H&K sta
graduates will be the senior engineers, associatesdireq
of the future. This makes them a highly importamtug for
KM system.

Intermediate

Engineer

Intermediate Intermediate engineers would be working towardsrte

Engineer status. They would be expected to lead smallere

Defined between £13m or provide support for several smaller
between £5t0m. They would also prepare designs to
specificatins, write reports, undertake audits, and
junior staff.

Business Intermediate engineers have different user needs

Specification graduates. They will for the most part well intégchinto

Requirement company and aware of the expertiséhm the different off
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and the diversity of projects that they are worki
Intermediate engineers will be looking for infornoat
topics so will want the ability to view informatidapic spe
as well as project specific. They will also wahe ability
gain more insight into financial information thatinvolve
projects. Again like graduates there would be Bmio
levels of information that they would have access and
changes they could make to information on the syste

Importance

Intermediate engineers make up 15% of the H&K wa
which is a reasonable proportion of the workpla@aning
their user needs must be given careful consideratio

Senior
Engineer

Senior
Engineer
Defined

Senior engineers will be chartered or nearing ehedt sté
They will be required to lead several small prgeup
£10m) or lead one medium sized project (up to £Ff
support one large project (E50m+). They are resptn
feasibility and walidity assessments. Preparing concept
detailed design in line with the client’s requirertse They
also contribute to resource specification; managgsou
within agreed internal project. Finally checkingdaappro
work, and mentoring junior members of staff.

Business
Specification
Requirement

Senior engineers will have much wider access tormé
that is stored on the system and will have theitgldd m
changes to the majority of this information. Sergmgin
will have more contact with external third hand sou
information and will require a process for referegc
capturing this information and the rational behifidon
system. They will also want the ability to ensubattw
carried out on previousops are still valid and that it c
repeated in future work. As well as a further de
understanding of the financial information involvedproje

Importance Senior engineers make up 19% of the Ki&orkforce
senior engineer group makes up the majority of re
within H&K company wide. This makes them a very o
group not just because of the majority but becahsg
mentor junior engineers and encourage them tohessyiste

Associate

Engineer

Associate Associate engineer

Engineer

Defined

Business For associate engineers the biggest use of thesgstem

Specification be in the way in which it allows them to inform theroj

Requirement

team with information. Instead of engineers comtthego
back to their associate engineer with queries ti#ye abl
check information on the Knowledge Management

Associate engineers will have the responsibility émsu
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that a lot of information gets put on to the systshether
is personally of through third hand sources. Somela
have the respoitslity of validating information on the sy
This being the case it must be recognized thatnagds
validating information on the system is quick arasye T
will ensure that the associate engineers make futbe @ysi
Associate engineers aam important user group as they
direct others to the system.

Importance Associate engineers make up 9% of thekd&orkforce. 7
IS not as big a percentage as some of the othepgrihat |
been mentioned. But the associate engineers adarfugnt
the Knowledge Management system as they head opsf
have the power to ensure that information is adted
system and that it is used by them and those hiegtrhento

Director

Director Directors

Defined

Business Directors at both levels regional and managing e

Specification different usage characteristics and requirementsn f

Requirement

system compared to the requirements of the engindg
would want to see a large amount of informatiormpldiged
high level fron which they could disseminate whg
relevant. For regional directors this would be hitgd
information about jobs relating to their office aoithers w
they could disseminate for future reference. Foman
directors the focus would be more acquiring knowledge
would allow them to shape the long term directidn
company.

Importance The directors make up 9% of the total overall conypst
although this is only a small percentage. The thrscare
group within the company that wields the most pow
influence. This means that their biny-can ultimately de
whether the project is a failure or a success.

SFM Engine

SFM Engine SFM engineers Waiting on definition from HR

Defined

Business SFM engineers

Specification

Requirement

Importance SFM engineers make up of the H&K workforce

Operating Environment

There are several different operating environmenstraints that the new system will need
to adhere too. H&K use a Lotus Notes sequentialmete system for as their information
and communication management. The operating systermajority desktop and laptop
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computers is Windows XP Professional 2002 serviaek B, however some are now on
windows 7. These are the two main operating enuik@mnt constraints that the new system
will have to deal with. There are a number of otagplications that the company run such
as CAD and AMT. A vital aspect of the new systenll we the ability to subtract
information from the existing systems, combine thith knowledge inputted by the users to
produce malleable formatted knowledge and inforomatiThis would mean that the new
system would to be compatible or be able to compateiwith Lotus Notes.

Access to any H&K system is staff only, and aceessly granted to those that have a lotus
notes email account through H&K. These access reants will be mirrored on the new

system as well. As well as this there will alsodseess levels among the different user
groups to use the system as a well. At currengtbeps with the highest levels of access
are the directors and the administration groupeeOgroups within the system have much
lower levels of access. There are also two diffetgpes of access within the organization
read only access and full edit access. Full ediess will be reserved for the directors and
some of the administration staff. Some of the doedevel systems are also used by
associates although they will only have read actefisese systems and will not be able to
edit any of the information displayed on them. Ehés also document level access only
were you are only able to view information that ymrsonally have created.

On the server there are many different drives wlifferent access levels, the K drive is
open access for everyone whereas the clerical,radnd director databases are secure with
access restrictions, as well as this any humanuress related information would have
further restrictions. Everyone has a personal Zedrand there is also CAD, projects, and a
drive for storing blocks.

In the current systems when external access igresfjut can be achieved in two ways.

Firstly accessing lotus notes is achieved throogis| notes access client through their own
laptop. The second method of access is througbaligrivate network (VPN), this is access
as if you were in the office to all systems throwgty PC using a secure ID. This means
that this system is in place and will be requiradite new Knowledge Management system
as well.

There is also various software applications thatKM system must co-exist with. Project
Desk is the project correspondence database; drdecall correspondence relating to a
specific project under a unique project number.jdtoRegistration Database (PRDB)
allows you to view the percentage of which the @ebjs complete and the amount of fees
that have been paid. There is also the submissiatabase in which the documents created
for submitting tenders for projects are completed atored. Work in progress (WIP)
informs you of the running profit in relation toetiprogress made in that job and the issued
and paid fees. The KM system would require thétgldo subtract information from

all of these different systems and display it iffiedent areas of the KM system.

Design and Implementation Constraints

The KM system should have the ability to searcloBthe information in the current system
as will as the new tacit information that it wowapture. Searching all of the information in
the current system would be a huge and timely tdaskould be impractical to search

through this information everyday when a search egaged out. Therefore when searching
the new system it is essential that search reatdtglisplayed in a timely fashion.
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User Documentation

User documentation will be created that will asastrs when using the system. There will
be several types of documentation created to absisisers such as; user manuals, on-line
help, and tutorials. The user manual will be depetbat an early staged when testing the
system with focus groups. This will lead the waycteate on-line help menus within the
system and developing taught tutorials. This wikkan that the system will need to be
flexible so that after the testing stage on-ling hetorials can be added to the system.

Assumptions and Dependencies

At present we have made the assumption that ingied from within H&K will take
responsibility for validating certain areas andi¢egn the new KM system. When a user
edits information on the system the change will b@tseen by the other users until it has
been validated by individual responsible for vdiiag that area or topic.

The new system will be pulling a large amount dbimation from different areas and a lot
from the existing systems, we assume that it walléh the ability to do this, and are
dependent on the fact that it is able to searcbrimftion from the existing system in a
timely manner and display this information and ktemge. As the users will have a
expectancy about how long they will have to waitsearch results.

We also assume that the system will be easy tandehat the user interface will be similar

to the existing systems in terms of colour schearas logos. It will also restrict access

rights depending on the user’s level within the pany. The system is also dependant on
user usage, and users exploring the system andgeddrious parts of it, in order to keep

the information up to date. We also depend on amepread of users from the different

user groups within the organisations in order teued that these different user groups are
well represented within the new system. One ofgiftteips within the company that we are

dependent on is the IT department, we are depeiotetite fact that the new system will be

easily maintained and administrated by them.

Another one of the assumptions that we make albeubhéw systems is that it will have the
same ability to restrict access and have diffefewels of access that the current systems
have. In the current systems there is differenessgroup’s dependant on the individual’s
level within the company. For example it would onbe the H&K director and
administration group that would have access tq#rés of the system that contain financial
information. This should be the same in the newesysand the access levels should transfer
over into the new system. However we also assuraethie users will be able to access
some files on the new system that they are restriitom at the moment, as in future it
maybe that H&K wish this information to be shared.
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Appendix 4: Software Selection Matrix
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Appendix 5: Training Videos Examples

1. What is Knowledge Management?

2. Logging into the system.

3. Approving knowledge and information in the system.

4. Tagging knowing in the system.

5. The projects section of the Knowledge Management system.

6. The design section of the Knowledge Management system.
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Appendix 6: Authoriser List

Name
Nigel Yemm

Position
Director

Topic
Energy Audits

Tim Crocombe

Regional Director

Gordon Mcinnes

Director

Fee's, Submissions

Mark Foster

Mark Foster

Stripping Out,

Philip Smerdon

Public Health Eng

Rainwater Harvesting

Justin Lees

Associate

GSHP

Donald Wood

Director

Energy Targets/Models, LZCT (Low and Zero Carbon
Technologies)

Allan West

Associate

Domestic Hot Water and Cold Water Services, Sprinklers,
Wet and Dry Raisers, External Water Hydrants, Laboratory
Ventilation Systems, Plant and Riser Space Requirements
(Mechanical), Specialist Ventilation, Airport Design

Criag Mcdade

Senior Engineer

HV Switchgear, LV Switchgear, Lighting and Lighting
Controls,

Bruce Elrick

Senior Simulation

BREEAM, EPC's, Sustainability, Thermal Modelling

Douglas Fulton

Design Engineer

External Lighting, Nurse Call, Cell Call,

Greame Strachan

Senior Engineer

Hot Water Heating Systems, Natural Gas Systems,

Bill Kilpatrick Director BIM/CAD, CDM, Health and Safety, Quality Assurance
Colin Lindsay Finance Finance

Chilled Water Systems, Ventilation Systems, Steam and
Colin Peacock Associate Condensate

David Symington

Senior Engineer

CCTV, Access Control,

Gary Dyer

Senior Engineer

Fire Alarms,

Gillian Carmichael

HR

Health and Safety

Gordon McNeil

Associate

Fire Extinguishing,

Gordon Murry

Design Engineer

Lightning Protection

Hugh McArthur

Senior Engineer

Thermal Insulation, Operation and Maintenance Manuals,
Standard Design Details (Mechanical)

Compressed Air Systems, Medical Gases, Specialist
Gases, Commissioning Management, Healthcare

lan Sandford Medical Gas Authorising Engineering, Lessons Learned

Jillian Vincent CAD BIM/CAD
Testing and Starting Up, Commissioning, Commissioning
Management, Lessons Learned, Maintence

John McEwan SFM Contracts/PPM, Water Hygiene

Julie Reid HR Human Resources

Laura Batton

Design Engineer

MoD Design (Mechanical)

Paula McGinley

Admin Assistant

Quality Assurance

Paul Winning

Associate

Building Management Systems, Water Filtration Systems,
Calculations (Mechanical), Hydro, Tidal,

Simmy Telfer

Director

Management

Steven Duffy

Design Engineer

Earthing, Induction Loop,

Steven Reilly

SFM

Testing and Starting Up, Commissioning, Lifts/Escalators,
Commissioning Management, Lessons Learned, Maintence
Contracts PPM, Whole Life Costing
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Graduate

Stuart Morrish Engineer Disabled Alarm,
Utilities (Mechanical), Specific Client/Sector Specialist
David Liningston Director (Mechanical) Hotels, Marketing, Submissions
Generators, Utilities (Electrical), Calculations (Electrical),
Peter Metcalf Associate Standard Design Details (Electrical)

Paul Cairns

Senior Engineer

CHP

Steve Dewberry

Senior Engineer

Cabling, Conduit and Cable Trunking, Cable Tray, Cable
Ladder and Cable Basket, Small Power, Data and Voice
Cabling, Intruder Detection, Mechanical Services, TV and
Radio, Costings (Electrical), Daylighting, Plant and Riser
Space (Electrical) Specific Client/Sector Specifications
(Electrical) Hotels, Healthcare and Retail, Healthcare
Design,

Paul Wright

Refrigerant Pipework Systems, Testing and
Commissioning, Natural Ventilation,

Simon Mckenzie

Renal Water, DI Water

Stephen Harris

Regional Director

Transformers, Excavation/Trenching, Public Access/Voice
Alarm,

Phil Ward Principle Engineer  Smoke Extract
Will Jones ASHP, Costings (Mechanical),
Tony Davis Drainage Systems

Paul Stevens

Photovoltaics

Daivd Stewart Director UPS/IPS, Meigan,
Michael O'Donnel Director Clean Rooms

Ron Nolan Associate Intercom,

lan Ezzi Pneumatic Tube Systems

Jonathan McMillan

Biomass, Solar Thermal, Wind Turbines,

Tim Crocombe

Emergency Lighting
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