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Abstract

Thischapter describesan action research project, Building a High Value Construction
Environment (B-Hive), involving: two major construction clients, a privatised utility
company (Thames Water), and a major leisure services provider (Whitbread Hotels);
alargeconstruction company (Taylor Woodrow); two | eading construction consultancy
firms; and Leeds Metropolitan University and London School of Economics. The
research method, action research, was particularly appropriate for this project
because it promoted learning and understanding through action and reflection,
culminating in the production of a workshop-based approach that facilitates
externalisation of knowledge and organisational learning. The approach facilitated
the sharing of knowl edge amongst construction project partner sthat would traditionally
be very protective, and even adversarial, towards each other.
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| ntroduction

The chapter seeks to address the problem of fragmentation within the construction
industry through the processes of knowledge management and organi sational |earning.
Background to the construction industry is provided with references to respected
industry commentators such as Latham (1994) and Egan (1998). Thisisfollowed by a
review of appropriate contemporary research literature on knowledge management and
organisational |earning leadingto theintroduction of the Cross Organisational Learning
Approach (COLA).

The COLA process was developed as the output of afunded research project designed
to facilitate the sharing of knowledge by all partners of construction projects. The
chapter describes COLA and identifies outputs from the process. A diagrammatic
representation of the learning model is given in the Appendix. The chapter ends by
identifying future issues and directions for research.

Background

Theissue of fragmentation iswell documented (Latham, 1994; Egan, 1998) as being a
critical barrier to change since it is seen as amajor factor in the poor communications
between parties working together on construction projects. The construction industry
is organisationally complex and highly fragmented with more than 95% of companies
being small to medium sized enterprises (CICA, 1997). In addition, the construction
industry suffers from supply chains and relationships that are both dynamic and
transient asadirect result of thetemporary nature of construction projects, resultingin
apoor communicationstructure. In 1994, the L atham Report (L atham, 1994) recorded that
in the UK there were 163,000 construction companies listed in the DETR’ s statistical
register, most employing less than eight people.

Thisfragmentation meansthat the ownership and control of separatefunctionsand their
associated processesin aconstruction project life cycleresidesin the hands of separate
organisations with their own distinctive cultures and working practices. There is
ubiquitousrecognition of the need to restructure the construction industry to overcome
this problem by engendering a spirit of compromise and collaboration. Latham (1994)
generally recommended arationalisation of inter-organisation agreementsand methods
of communication, and clearer definitions of roles and contract stages. Specifically,
Paragraph 6.43 of the report recommends that the client and contractor enter into a
partnering agreement. Under this arrangement, the parties agree to work together on a
project “in arelationship of trust, to achieve specific primary objectives by maximising
theeffectivenessof each participant’ sresourcesand expertise.” Lathamwishedto create
ateam spirit, where cooperationreplaced conflict, in order to reduce costs, although how
this could work was not made clear.

Themeaning of apioneering partnershipisstill being explored and negotiated withinthe
industry; it represents an opportunity to change the status quo and bring about a
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paradigmatic shiftinthinking, but muchwill depend onthestrength of further initiatives
if thisshift isto berealised.

Associated to thisfragmentation at the level of organisational ownership isthe associ-
ated fragmentation at thelevel of project team membership which manifestsitself intwo
ways. Firstly, thetransient nature of team membership during the course of a particular
construction project, inthat teamsare dynamicinthat membershipisconstantly in astate
of flux asindividuals move between teams as and when their knowledge and skillsare
required. Secondly, the fragmentation that exists between projects meansthat a‘team’
israrely leftintact to further build relati onships on subsequent projects. Such continuity
isessential if learning benefitsareto berealised (Barlow & Jashapara, 1998).

Egan (1998) pointstothecrucial importance of providing thiskind of continuity inteam
composition: “The repeated selection of new teams in our view inhibits learning,
innovation, and the devel opment of skilled and experienced teams[and] ateam that does
not stay together has no learning capability and no chance of making the incremental
improvementsthat improve efficiency over thelong term.”

Itisthusrecognised that thisfragmentation and instability hasled to chronic knowledge
loss when compared to other industries.

Similar recommendationsto addressthisproblem have comefromtwo different sources.
Egan (1998) suggeststhat an objective, impartial “ Knowledge Centre” (Paragraph 85) be
set up to provide access to information regarding good practices, innovations, and
experiencesfor any organisation or individual connected withthe constructionindustry.

The identification of aneed for concepts such as the Knowledge Centre appears to be
a manifestation of the need for better communication: between individuals, between
organisations, and between the present and the future. It is recognition of the need to
manage the organisations' knowledge or, asit isnow routinely referred to, intellectual
capital.

The B-Hive project addressed this need by engaging in action research to design and
provideaprocess, with appropriateinformation systemsand technol ogy support, which
could be used to create and capture organisational knowledge. The process seeks to
promote organisational learning and informed action through a process of analysis and
reflection at various stages throughout the construction process.

Thisprocess—CrossOrganisational Learning Approach (COLA)—isreferredtothrough-
out and, after discussion of its academic underpinning, is described in more detail.

L earning Objectives

Thechapter will:

1  Review approachesto facilitating organisational |earning withinthe construction
industry.
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2. Consider how information systemsand technol ogy support might beusedto create
and capture organisational knowledge.

3 Discuss how organisational learning and informed action might be promoted
through a process of analysis and reflection throughout the construction process.

4.  Describeanactionresearchproject (COLA) that pilotsknowledgeand organi sational
learning through reflection in a construction context.

Knowledge and the Cola Process

We suggest that two predominant problemsafflict the study and utilisation of knowledge
today. Thefirst problem, which we seek to address here, isconsensuson aworkable and
embracing definitionfor knowledge. Thesecond isasuitablemethod for the manipulation
of knowledge.

The prevailing taxonomy of knowledge models depicts a hierarchical prescriptive
structure emphasizing categorisation of knowledge into discrete classifications. This
facilitates implementation of knowledge management initiatives in situations where a
catalogueisbeneficial. Such model srecognizethat knowledgemay beimplicit, imply that
it may be codifiable, but rarely describe how to codify it. Thereishowever no suitable
provision for handling the complex interrelationships of tacit and explicit knowledge.
Sincemuch of what we do practically relieson knowledge, notinformation or data, there
arepractical implications.

Technology today requires that we share our knowledge more openly and using less
intrinsic methodsthan our born senses. Writersof ane-mail for examplewill usecapitals
or emoticons such as little smiley faces to communicate their intentions, where previ-
ously that meaning would be clarified with body language.

Technology often does not possess a sufficiently compatible interface to biological
systems. During externalising and transfer, the storage medium for knowledge is
changing and so is the format and substance of knowledge. For example, sales call
knowledge moves from neurons to silicon and from an unstructured set of ideas and
feelings to tangible and compartmentalised database fields.

Whilehierarchical viewsmay bevalid, one person’ sknowledge can beanother person’s
information or data. An organization using an intranet as a knowledge transfer and
productivity tool would need to consider the context of the knowledge, relevanceto the
organization, creators or codifiers, and the recipient.

K nowledge management, asthe contextualisation and integration of information so that
useful activity may beinformed and performed, thereforerequiresmoreclarity astowhat
knowledge‘is'.

Ononelevel ‘knowledge’ isoften used asasynonym for ‘information’, so when people
talk about knowledge management, they are sometimesreferring toinformation manage-
ment in a different guise. In this context the term knowledge management refers to
technol ogy used to store softer informationwhich previously did not lenditself toformal
structuring and storage in computer-based information systems. The advent of newer
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storage and manipulation systems such as document management systems, hypertext,
and Web-based technologies has meant that these ‘softer’ types of information/
knowledge can be tackled. Thereis of course nothing wrong in using the term ‘ knowl-
edge’ in this synonymous sense, but it isimportant to be aware of wrongly assuming
common understanding of meanings when tackling knowledge management issues.

Developing an understanding of knowledge may best be achieved by considering
variouscontemporary models. Polanyi (1967) arranged knowledge on acontinuumfrom
tacit to explicit; from tangible and that which could be expressed, to intangible and
retained in the mind of theknower. Choo (1998) added cultural knowledge, the basisfor
what we deem fair and trustworthy. Vasconcel os, Kimble, and Gouveia (2000) classify
knowledgeby replacing Polanyi’ scontinuumwith adichotomy, and adding another level
tofurther categorizetacit and explicit knowledge.

Considering knowledge practically, Demarest (1997) identifies scientific, commercial,
and philosophical knowledge. Sveiby (2000), in his model of knowledge management
practitioners, dividesknowledgeinto objects and processes. Thetransfer of knowledge
hasalso beentreated ontologically. Boisot (1997) regarded knowledgeaseither codified
or uncodified in his C-D Theory. Nonaka and Takeuchi (1995) described the flow of
knowledge as atransfer process that involves either tacit or implicit knowledge.

Philosopher Karl Popper (1959, 1963), after deliberating on scientific knowledge, devel -
oped histheory of falsification whereby knowledge cannot intrinsically be proven true,
only false by means of arefutation, knowledge a belief until replaced with a concrete
rebuttal. Thisimpliesif abelief isknowledge, then knowledge must beableto exist solely
in the imagination of the knower and have no prior corporeal relationship.

Medical opinion has considered whether knowing knowledge and brain function are
linked. Bateson (1972, 1979) deduced that information isbased on perceived difference
inbiological systems. Greenfield (1997) separated short- and long-term memory, where
the latter has an explicit component and an implicit component that doesn’t need to
actively and consciously remember something.

Perception however is not necessarily just a faithful replica of what we sense. In
discussing data analysisin social systems, Dey (1993) said: “Thetroubleis, of course,
that wetend to seewhat wewant to see and hear what wewant to hear... Wetend to make
more of theevidencethat confirmsour beliefsand pay |essattention to any evidencethat
contradictsthem,” suggesting that knowledge may be strongly affected by context and
past or other knowledge.

Definitions vary. Samuel Johnson succinctly defined knowledge as: “Knowledgeis of
twokinds: weknow asubject oursel ves, or weknow wherewe can find information upon
it.”

A littlemoredetailed isWiig’ s(1993) definition: “ Knowledge consistsof truths, beliefs,
perspectives and concerns, judgements and expectations, methodologies, and know-
how. Knowledgeisaccumul ated, organized and integrated, and held over longer periods
to be available to be applied to handle specific situations and problems.”

Although not a formal enough basis on which to design a digital repository, this
definition introduces time and process. Davenport and Prusak’s (1998) definition
includesthe conceptsof transience, context, frameworks, metaphors, processes, and the
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mind of theknower: “ ... afluid mix of framed experience, val ues, contextual information,
and expert insight that provides a framework for evaluating and incorporating new
experiencesandinformation. It originatesand isappliedinthemindsof theknowers...."

These differences in perception about what constitutes knowledge is an apposite issue
withinthecontext of knowledge management. The challengewithin knowledge manage-
ment isto decide when it is appropriate to change knowledge typesinto forms that can
be captured, manipulated, stored, and communicated by a computer. Thismay involve
convertingtacit knowledge, whichisnot formalised andisthereforedifficultto commu-
nicateto others, into explicit knowledge, which can befully recorded, communicated, and
shared (Willard, 1999), whilst at the sametime being aware of that which may belostin
translation. More recently, approaches such as the 3K model (Onions & Orange, 2003)
have focussed on better accommodating the dualistic, multi-faceted nature of knowl-
edge, simplifying complexities, and reconciling contradictionsbetweentacit and explicit
knowledge.

Inorder for organisationstolearn, it may be necessary toreleasethetacit knowledgethat
is stored in organisation ‘ experts’ minds. The passing on of knowledge is an essential
part of organisational life and economy. It may be necessary for an organisation to
attempt to manage some categories of tacit knowledge, capturing and convertingit into
an explicit format that supports communication to others. It can then be passed on as
information (enhanced by experience) to those who may find it useful, fed back as
consequencesof others’ actions, and used toidentify and expl oit new opportunities. One
objective of knowledge management is to provide a means to externalise and codify
appropriate tacit knowledge for exchange and to support the reflection and discussion
facilitated by the COLA review process. An information system has been devel oped to
support this process and to record and disseminate appropriate forms of the learning
whichresult fromthereview.

I ndividual, Collective and
Or ganizational L ear ning

The knowledge and experience of anindividual shapestheindividual’sactionsthrough
a process known as learning, enabling the individual to change and so deal more
efficiently with similar situationsand copewith, or invent, different approachesto new
situations. L earning occurs when new information is compared to previously received
information. The comparison is then reflected upon in order to evaluate a suitable
behavioural route to the goals required.

Thus, there are internal and external aspects to learning. The internal aspects address
how new information is processed by the individual . External aspects cover the means
by which new informationisarrived at.

Information can be acquired by an individual using methods that are a combination of
the two extreme learning methodologies: taught and discovery. Buckler (1998) finds
advantages and disadvantages in both. The taught method is useful for passing on
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solutions that may be copied and where conformance to specificationsisrequired. The
advantage of teaching is that it is a low-risk method of passing on information in a
consistent way. The disadvantage of prescriptive teaching—or rote methods of learn-
ing—istheincreased potential it has for stifling motivation and reinforcing automatic
responses to events that might otherwise have presented opportunities for learning.

Incontrast, the Discovery method allowstheoriesto be devel oped and followed through.
It provides an opportunity to develop solutions individually, thus allowing creativity
and innovation. The drawbacks of discovering new information arethat it can consume
vast amountsof resources, issubject to ahigher risk of failure, and may all ow thelearning
objectives to stray.

Thisraisesthe question of organisational learning. What isit? How can it be promoted?
How do these theoriesrelate to organisational learning? In order for an organisation to
surviveand grow, it must therefore be ableto learn, yet asaconceptual entity, as Senge
explains, “Organizations [can] learn only through individuals who learn.” When an
organisation’ s members consciously learn and change their behaviour accordingly, the
organisation itself can not be said to have learned. It is only when the effect of an
individual member’ sbehaviour hasapermanent effect on the behaviour of otherswithin
the organisation that it can be said that there has been a“ mutual behavioural change,”
which therefore indicates “mutual learning.” It isthen that this organisational learning
and the capacity to take organisational action can be seen as an emergent property of
that collectiveindividual learning.

Sengeidentifiesfive ‘disciplines’ (Senge, 1990) as ingredients that are essential for a
learning organisation. Thefirst four disciplinesare based around personal or individual
qualities, such as a manner of thinking, acommitment to continuous discovery, away
of perceiving issues, encouragement and motivation, and the use of shared views. The
fifth discipline, however, deals with the culture of the organisation to provide the
conditions that facilitate the creation of interpretative knowledge. It requires that an
environment be established where the previousfour disciplines are encouraged and can
be practised, wherethereisadesire to operate collectively and no personal aspirations
for gain, nor any need for defensiveness. Senge believes that it isin such an open and
learning environment where new and different concepts can be raised and built on that
groups, and therefore organisations, can learn. That learning thus becomes part of the
organisational memory: This memory consists of sets of shared previous experiences
that are important shapers of future action.

Epple, Argote, and Murphy (1996), in their discussion of knowledge acquisition and
transfer, talk of this concept of an organisational memory and promote Levitt and
March’ sargument (in Epple, Argote, & Murphy, 1996) that organisationsnot only learn
from their own experience, but from the experiences of other organisations (where
individuals can passon that information). Asaresult of such transfer of knowledge, the
learning organisation is said to benefit by increases in efficiency.

Intermsof thelearning theoriesdiscussed previously, alearning organi sation must allow
both the Taught and Discovery methodol ogies to operate simultaneously. There must
be opportunity for research, innovation, and divergence from the ‘normal’ course and
a provision for an amount of resources to be expended in this way. There must be an
acceptance that there is no ‘right’ answer and an attitude that improvement is always

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



136 Orange, Onions, Burke, and Colledge

possibleand achievable. Neverthel ess, theremust al so beafacility whereby information
regarding the best current practice (which might be decades old or have been updated
earlier the same day) can be accessed and copied or adapted. A mix of the two
methodol ogiesistherefore necessary, though the formulaof that mix will depend onthe
organisation and its environment.

Statain Senge (1990) claimsthat, because of the Tayl oristic approach of labour division
that has been adopted by most industries in the western world, the workers and the
managers have become uncommunicative doers and thinkers. Sata believes that an
organisation must bring the two together to enable alearning process to develop. This
confirmsboth Egan’ srecognition that those engaged in the organisation’ sactivitiesare
vital tothat organisation’ s(or industry sector’ s) improvement and Drucker’ s(1998) view
that feedback isthe most important learning principle.

A further requirement for learning seemsto be the ability to reflect on past experience
to modify future thinking and behaviour. The role of reflection in individual and
organisational | earning hasbeen considered in detail by Argyris(1989) and Argyrisand
Schon (1976). Argyris in particular has studied the role of reflective practice in
organisational learning.

Perhapsone of the most important principlessupporting the COLA review processisthat
of reflective practice. Reflection manifests itself through enquiry (Day, 1993) and
evaluation involving problem solving and reconstructing meaning. It is an iterative
process, enabling tacit knowledgeto becomeexplicit and allowing for the externalisation
of interpretative knowledge at each iteration, progressively refining and enhancing the
individual’ sknowledge and expertisethrough reflection, which takesplace by capturing
recurrent issues and problems.

Thus, while it isimportant that individuals actively learn and modify their behaviour
accordingly, it is vital for an organisation that the process of collective learning is
fostered by the organisation (and its environment). Reflective practice should not be
seen just within the context of theindividual sinceitisasocial process (Harvey 1998).
Itis:“....aform of self-reflective enquiry undertaken by participantsinsocial situations
inorder toimprovetherationality and justiceof their own practices, their understanding
of those practices, and the situationsin which those practices are carried out” (Schratz,
1993).

A primary function of COLA is to provide a review process forum for the social
construction of knowledge. This kind of knowledge may not already exist since it is
concerned with the alignment of norms and val ues within the group; the group needsto
establish what can bereasonably expected from each of itsmembers. Thisknowledgeis
socially constructed because it is established through discussion and reflection upon
past experienceand future expectations. Such knowledge, whenitisgenerated, doesnot
belong to an individual, but can be seen to exist collectively within the group and is
subject to constant renegotiation.

Reflective practice can have benefitsfor the organisation asawhol e sinceit contributes
toindividual learning, and when seen asasocial process, it contributesto organisational
learning. Individual learning on its own is not sufficient (Jones & Saad, 1998) for the
organisation to maximise the benefits to be gained from reflection. Individuals move
around the organisation from team to team. They do not necessarily share their
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knowledge and experience with colleagues because the mechanisms do not exist to
support sharing, or perhaps they just do not know how, or culture does not facilitate
sharing.

Organisations must therefore be aware of the various methods, views, and attitudes, and
how they affect collective and organisational learning.

Various views have been put forward on knowledge management strategies, and many
of them can be seen as complementary rather than mutually exclusive (Stewart, 1997).

The National Computing Centre Guidelines suggest two approaches to knowledge
management (Vowler, 1999): manage the people or manage the knowledge The first
approach can be seen as suitable for dealing with interpretative knowledge, whilst the
second is more suitable for dealing with soft knowledge.

Managing thepeoplerequiressocial, cultural, and philosophical skillsinorder to beable
to encourage individuals into the mindset of openness and sharing. This approach is
primarily concerned with interpretative knowledge, whilst technologists are primarily
concerned with explicit knowledge, which requires the use of databases, networks, and
SO on.

In reality both of these approaches are often undertaken simultaneously, as judgments
are made about knowledge which can be beneficially codified and knowledge whichis
best held within individuals and the social system. Hansen, Noria, and Tiernay (1999)
advise against this, recommending a strong application of either codification or
personalisation. The forced introduction of a computer system that stores information
previously heldinformally withinthe social systemisan easy way to alienatethosewho
are intended to use it!

Cola and the Cola Environment:
Knowledge and Organisational L earning
through Reflections

The product of the research is the Cross Organisational Learning Approach (COLA—
further details may be found at is.|se.ac.uk/b-hive), which has theoretical perspectives
in the arena of organisational learning, underpinned by the principles of reflective
practi ce and knowl edge management, and supported by the devel opment of aninforma-
tion system that facilitates the capture and dissemination of organisational knowledge.

The B-Hive project identified the problems confronting the construction industry as
complex, with different participants holding both different understandings of theissues
and having often competing goals, and where there are no certain and agreed measures
of inputs, processes, and outputs. The set of approaches and methodol ogies constitut-
ing problem structuring methods (Rosenhead, 1989) were adopted both astoolsfor the
academic/industry teamto agree on their approach, and | ater as part of theinterventions
themselves. An exercise using Strategic Options Development and Analysis (SODA)
(Eden, Jones, & Sims, 1979) led to the identification of the issues of post-completion
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review in the leisure company and the Management of Project Changes in the utility
company as key aspects of the process, where unexploited opportunities for learning
werebeing created in apartnering and value-sharing environment. B-Hive hasrun one-
day post-completion review workshopswith theleisure company. Thefirst two explor-
atory, post-compl etion workshopswererun on the basis of val ueengineering techniques
(Connaughton & Green, 1996), drawing on the experience that the leisure company’s
representative had in applying this technique. A major constraint on designing a
workshop processfor project review istheavailability of staff and thelength of timethat
they are willing to spend at aworkshop. The experience of the exploratory workshops
indicated that attention had to be paid to pre-workshop activities, and some activities
that are normally carried out within a workshop had to be moved to the pre-workshop
phase.

Theseconsiderationsledto thedevel opment of aprocessmodel (adiagram of the COLA
process and description of its elements may be found in the Appendix). This was an
attempt to identify processesto assist in project review in order to: promote the sharing
of knowledge across organisational boundaries, and identify the role that information
systems can play in supporting the process. It also played a major role asacommunica-
tion tool to build consensus amongst the B-Hive project team and to inform other
workshop members about the process. The model enabled a dialogue between project
members about the status of organisational knowledge and learning and, through
debates about the concept of abank of acquired knowledge, the acceptance of the notion
of tacit knowledge (Polanyi, 1967). Thisalso enabled an approach that placed emphasis
on managers understanding and interpretations of the world in which they work as a
basis for moving towards action (Introna, 1997).

The COLA review process records and monitors key issues, decisions, and actions
surrounding these key issues, ensuring that implicit learning is not lost throughout or
on completion of the construction project. The term ‘review process’ is used which
allowsagreat deal of flexibility inthat many different procedures may be performed for
review (e.g., workshop, meeting, teleconference, videoconference, or any combination
of these). The B-Hive project mainly used workshops.

There are many situations that may necessitate the review process being triggered, for
example:

. Programmed Review

. Post Completion, leading to areview where the scope encompasses the construc-
tion project as awhole

. Stage Completion, scoped for a particular stage of the construction process
. Time Based (e.g., period end, monthly)
. Non-Programmed Review

. I ssue Resol ution, necessitating a review to address a particular problem of high
priority, for examplerunning late or over budget, or perhapsatechnical difficulty
. Innovation, whereateam hasbeeninnovativeeither in processor use of materials;

this experience should not be lost
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However all reviewsfacilitatecritical reflection on past activities, afocusonindividual
and organisation learning, and allow change to future actions to increase value to all
participants.

| nformation Systems and Technology

Within B-Hivewehave devel oped theinformation system required to support the COLA
workshops. Technology can assist organisationsin making effective use of their assets
(SolvetLtd., 1997). Such claims, whileimplying amoreefficient utilisation of theartefacts
an organisation has purchased, such as machinery, computers, and so on, can also apply
totheconcept of intellectual capital (Edvinsson & Malone, 1997; Stewart, 1997), thatis,
the availability of useful knowledge within an organisation.

This is particularly true with organisational learning, since no single application or
technology holds the knowledge from individuals within an organisation. Rather, it
requires a collection of people and many application types, for example, databases,
spreadsheets, word processors, CAD systems, multimedia, workflow, document man-
agement, and e-mail. Thechallengethereforeistwofold—to convert relevant categories
of soft knowledgeintoinformationthat can bestored, and to makethestoredinformation
availableto thosewho requireit irrespective of which part of an organisation they work
for or their physical location. Anintranet isamechanismthat can be used to providethis
access. AsPeddler, Burgoyne, and Boydell (1997) explain, the networking of computers
allowsindividuals' experiencesto befed back intothe* collective organisation’. Peddler
and colleagues claim this makesinformation availabl e that had previously been passed
oninformally, for example* by the coffeemachine.” However, it would al so betrueto say
that thisis necessary since computers, re-organisation, and ‘ progress’ in general have
reduced the opportunities for such informal communications.

An extension of this combination of technology and philosophy is the extranet, which
provides access to information across organisational boundaries. This is especially
applicable for organisations that are cooperating within a group. The use of extranet
technology can provide a collaborative virtual environment where individuals can
access (where permission is granted) any partner organisation’s intranet. In this way
individuals, organisations, and the partnership can make use of previously gathered
information and past experiences, and learn from them more easily, regardless of their
location, either physically or within the partnership.

The COLA information system supportspre-review event, review event, and post-review
event activities. Pre-review eventinformationisrequested (viaquestionnaire) toidentify
major problems and issues throughout the life cycle of the construction project.
Currently the questionnaire is circulated to the construction project team members
representing, where possible, all organisations of the partnership.

As a result of this data-collection exercise, problems and issues, arising from the
construction project, are collated, categorised, and prioritised, ensuring that only those
perceived to be of major importance by the participants are presented for consideration
inthereview event. During thereview event, actions, decisions, and responsibilitiesare
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assigned and recorded against each problem or issue. The review process is designed
such that soft knowledge is elicited, yet interpretative knowledge is simultaneously
created and externalised. Theinformation systemwill monitor the performanceand value
of decisions made and actionstaken. Thisinformation is currently held on a Microsoft
Access database.

The database holds the descriptive information on the problems and issues. Each will
have supporting historical data dispersed throughout the partner organisations held in
many formats such as word-processed documents, spreadsheets, databases, and draw-
ings. Wherefeasibl e, therewill belinksbetweenthedataheld onthe COL A project review
database and these supporting files, and access will be via an extranet.

The COLA information system is not perceived as consisting solely of the Access
database system. The primary function of the database systemisto capture and process
datacentred onthereview process, for examplethefollowing datamay be captured and
held:

. Pre-review event

« Data on construction projects and partnerships enabling project team members
to access construction project information required to set the context of issue(s)
under review.

» Data on events that may trigger a reflective review, for example the end of a
construction stage or post completion or a significant issue.

* |ssue—this may be as aresult of amajor problem or perhaps where a course of
action hasresulted in a positive impact and the partnership does not want to lose
theassociated knowledge. Thesystemfacilitatestheclassificationand prioritisation
of theissuesprior tothereview sothat afocusismaintained on key businessissues
during the review event.

. Review event

» Magjor decisions, actions, and responsibilities from both the historical perspec-
tivesintermsof the construction project and those defined inthereview event are
captured online during the review event.

. Post-review event

* Theeffectiveness of decisionsand actionstakenismonitored to assessany val ue
improvements resulting from the review process.

Thisinformation is made available to all partner organisations regardless of physical
location and may be accessed through an extranet utilising World Wide Web-based
technologies.
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Resear ch Outcomes

. Skills and knowledge transfer: The COLA review process adopted useful, prac-
tical techniques that were not dependent on technology. The use of these
techniques and the workshop structure made a substantial contribution towards
convincing peopl eof the benefits of adopting aknowledge management approach.

. Awar eness of cor porate knowledge assets: Theresearch project raised the aware-
nessof knowledge asacorporateresource. All organisations now understand what
their valuable knowledge assets are, and have a mechanism to identify them in
future. Moreimportantly, the same mechani smal so showshow that knowledge may
then be used.

. Increase utilisation and management of corporate knowledge assets for maxi-
mumreturn: Theresearchtargeted the knowledgechain, identifying and capturing
knowledge, facilitating use and reuse. The unambiguous way in which this was
done ensured that the knowledge needed for specific tasks can be identified,
defined, and located throughout its life cycle.

. A central knowledge repository showing links with information and data: The
large number of disparateand oftentacit sourcesof knowledge hampered centralised
collection of knowledge across the organisations. However, the research clearly
demonstrated thelinksbetween data, information, and knowledgetotheindividual
and eventually to thework processes. Thisshowed that certain knowledge may be
explicitly mapped and codified, andlinked to other internal and external sources of
knowledge, information, and data.

. Improve accessibility and information sharing between employees: The knowl-
edge mapping described by the COLA model allows accuracy in locating and
transferringtacit and explicit knowledge, speeding accessand simplifyingretrieval
and transfer.

Conclusions

Todate COLA hasbeen successful withinthe context of theresearch project inthat many
of thekey issues surrounding organisational |earning, asdiscussed in thischapter, have
been addressed. One of those key issuesisthat during thelife of aconstruction project,
problemsmay arise or eventsoccur that resultin anon-standard approach being adopted.
Normally thiswould|ead to actionsbeing taken that giveriseto the benefit of the project
(e.g., cost reductions, shorter construction times, new working practices). Thisleadsto
the generation of knowledge of how to deal with future occurrences amongst the project
team. However, thisknowledgeissocially constructed and may | ose context and meaning
astheproject teamissplit on completion of thebuilding. Thus, inreality thisknowledge
is very rarely made available to other projects. B-hive and the COLA process have
provided the means by which some of this knowledge may be generated, externalised,
and stored, readily accessible to all partner organisations.
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The COLA approach has most definitely fostered a spirit of trust and cooperation
amongst, at the project team level, individuals from the different companies and, at a
higher level, between partner organisations, thus addressing one of the major concerns
of Latham. Thiswasfound to be particularly true when COLA reviewswere conducted
on Whitbread Hotel construction projects.

However, as with many projects, a number of issues have been raised by the research
that could not be addressed at the time.

Practical Tips and Lessons L earned

. Individual learning onitsownisnot sufficient for an organisation to maximisethe
benefitsfromreflection.

. Reflective practice benefits the organisation and, when seen as a social process,
contributes to organisational |earning.

. Mechanisms for sharing individual knowledge and experience need to be ad-
dressed explicitly by organisations.

. Technology can assist organisations in making efficient use of their assets,
including“intellectual capital.”

. The pilot project (COLA) resulted in improved accessibility and information
sharing between employees, enabling knowledge and learning captured to be
shared for the benefit of future projects.

. Theprocessfostered aspirit of trust and cooperation amongst project individuals,
organisations, and stakeholders.

Futur e Resear ch

Itisintendedthat the COL A approachwill beincorporatedintofutureresearchinitiatives
so that the approach can be further refined and that such issues may be addressed. In
particular there is work on-going that aims to integrate the 3K model, the Integrated
Knowledge Architecture Model —IKAM (Onions 2002; Onions 2003), and the COLA
approach. IKAM suggestsaholistic and systemic devel opment of aknowledge strategy
that focuseson all aspectsof anorganisation. IKAM isaprogrammaticinvestigation and
analytic tool and approach that commences with strategic and operational objectives;
factors in the organisation, culture and communication, people, and processes; then
examinesthe knowledgeitself and how it isknown; introducesthetechnical infrastruc-
ture; and concludes with a selection of appropriate tools, technology, and implementa-
tion plan. Some preliminary work has already been undertaken as part of aproject at the
Department for Public Enterprisein South Africa.
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Future research will centre on the following major issues:

. What approach and techniques? There are many approaches and techniques that
are put forward as sol utionsto knowledge management and organi sational learning
issues. 3K and IKAM hel p organisationstoidentify what i sbest for the organi sations
and help develop an appropriate LM and OL strategy. COLA will facilitate the
development and implementation of that strategy.

. Ownership—who owns the captured ‘knowledge’'? The research project was
concerned with the capture, storage, and dissemination of knowledgefrom differ-
ent organisations. Whilst organisations operate as separate entities, the concept
of ownership of knowledge isrelatively simple and becomes a matter of concern
only within theindividual organisation’sboundaries. Sharing of knowledge with
other organisations has always occurred, but has tended to be through informal
processes. Furthermore the nature and content of that knowledge has been highly
selective, that is, only letting others know as much asis needed and no more. The
B-Hive project throws away these old conventions and encourages openness and
sharing, promoting the creation of arich repository of knowledge contributed by
and accessible to all participating organisations. So who has control over this
resource? Where does it reside? How is it communicated and who controls its
communication? What happens when one of the organisations|eavesthe partner-
ship? Do they still have rights of access to the repository of knowledge that they
have contributed to?

. What islost through elicitation and externalisation of knowledge? Whilst COLA
hasdemonstratedthat itiseffective, itisstill arelatively young, and perhapscrude
method, and cannot lay claim to being able to fully store and disseminate all
appropriate organisational knowledge. Furthermore, when tacit knowledge is
externalised, is meaning and context |ost? Can explicit knowledge still be classed
as knowledge? Once it has been codified, does any loss of meaning and context
render it information? If so what is the value to the organisation of that whichis
lost?

. Thetechnical infrastructurerequiredto support knowledge sharingwill needto be
defined. Thiswill involve identifying the processing and communications hard-
ware and appropriate software and applications to facilitate access to knowledge
by all participating organisations. Thisarchitecturewill, of course, requireeffective
management to deliver thelevel and quality of network servicerequired to support
such knowledge sharing in a dynamic, evolving environment (Lupu & Sloman,
1999; Puliafilto & Tomarchio, 2000). Itisalsothecasethat thetechnical infrastruc-
tureof theearly 21% century will involveboth static and mobilenetworked systems
(Sahai & Morin, 1998).
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Model Descriptors

. Partner ship Acquired K nowledge- Theknowledgebuilt upwithinapartnership.
This is in part written and formal, and in part the accepted ways of working
developed within a partnership.

. The Project - The construction project under review.

. Project Data - Briefs, plans, meeting records, conditions, incidents, performance
information, people and organisations, business results, and so forth.

. Project Performance Standards - Criteria by which the project is measured:
requirements, benchmarks, model costs, building regulations, and so forth.

. I nfor mation Systems- These may be paper based or computer based. B-Hive has
developed, as part of COLA, amodel for asystem to collate, analyse, and report
onthe comparison between the current project and past projects. The specification
includes analysing questionnaire returns and prioritising issues, aswell as moni-
toring the effectiveness and value of actions.

. Review Trigger. Theevent that sparksthereview—thismay bethe end of astage
of the project or acritical event in thelife of the project.

. Individuals' ExperiencesontheProj ect. Eachindividual will haveadifferent view
of the project depending on their role and experience. The COL A process values
and uses this knowledge of the project.

. Review Profile - The individual views are collected in the pre-review stage—
through questionnaires for more formal reviews. These are set alongside the data
and performance standards held in the information systems.

. Agreed Agenda- Priortothereview therewill beindividual discussionontheprofile
to determine the key areas for discussion and decision to meet the participants’
objectives.

. COL A Review - Thereview may takedifferent forms. Depending upontherisk and
valueattachedtotheissuesto beconsidered, it may taketheform of aday workshop
or it may be part of aregular project meeting. A workshop for a high-risk/value
review would use an appropriate Problem Structuring Method or problem resol u-
tion technique, and require an external facilitator. B-Hive has developed awork-
shop methodology for such reviews. A COLA review leadsto a set of owned and
agreed actions.

. Agreed Actions- Itiscrucial tothedevel opment of organisationsand partnerships
that actions are placed upon individuals who have the power and authority to see
them through to compl etion. Commitment to an action al so includes agreement of
criteriafor monitoring itsimplementation and measuring its effectiveness.

. Individual Or ganisational K nowledge- Eachmember organisation of the partner-
shipwill takethelearning gained during thereview process, and may useit inother
projects and to develop their competitive advantage.

. Feedback to Project Briefing - The agreed actions are fed back to be used to
improve current and future project briefs.
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. Feedback to Partners- Within the partnershipitiscritical that all organisations
share the knowledge of the agreed actions. Thisaddsto the Partnership Acquired
K nowledge—allowing thebenefitsof partnering to berealised and shared between
all members to keep the partnership ahead of the competition.

. Feedback L oops- The COLA processis based upon feedback that supports the
partnership by tracking the agreed actions, their value impact in the current and
futureprojects, and feedback that records|earning and makesit availablefor future
collaborative ventures.
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