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Abstract

Loose couplings within a network are thought tabitHearning and innovation as evidenced in the
construction industry characterised by its loosgptings in the permanent network and tight (bueglbhort-
lived) couplings at the level of individual project In this study, we explore the practice of nmrata
method employed within the construction industryeaburing cognitive consistency and learning witthie
temporary project network by retaining the servioéskey actors (such as architects and enginedrs) a
different phases of a construction project. Thiougterviews conducted with a variety of actorsthe
construction industry, we define novation, its msg, and the way in which it may influence learning
networks.
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Novating Knowledge — An Introduction

The purpose of this study is to understand hovattezation of established network structures thhoug
‘novation’ may help and/or hinder network learnirgovation is a legal term and refers to the acepfacing
either an obligation or a party to an agreemerni @wihew obligation or party. Novation is a comnigature
of network management in the construction induddgloi, 2008), where it is used to transfer memladérthe
original design team on earlier phases of a cocistiu project (e.g. architects and engineers) fthenclient
centred design team to the contractor’s build téamnthe later stages of actual construction. Wéyhis
process of novation seen as an important featurso ahany construction industry networks? Primaitily
relates to continuity of design intent, and thecphaent of risk between network partners. As a egusnce
of novation, the design team’s obligation to tHerdlis transferred to the contractor who becoraepansible
for carrying out the detailed design work in thiefestages of the project life cycle (Doloi, 2008).

Ford and Hakansson (2006) highlight the challerigdsaditional views of both business structured an
business processes that network and interactiospeetives bring, and note that attempts to exartige
characteristics and dimensions of interaction ireemnomic setting has been limited. They assattiththe
new economic logic of value creation only two assetlly matter: knowledge and relationships. Nioveis
seen as a useful way to transfer knowledge betwetwork partners. In addition, it changes network
relationship dynamics by bringing external expertisid experience into the contractor’'s own netwarkis
supports the views of Thirkell (1997), who statesttcompanies create value not only through mattieq
offerings more intelligent, but by making their taraers and suppliers more intelligent as well. &tmn
offers a means of transferring not only explicitoiwledge but also the tacit knowledge of the novated
individual to the contractor by actually transfegithe individual to the contractor’'s team.

While the transfer of such individuals helps tousglrisk incurred in a project by sustaining caesisy
of design intent and reducing inefficiencies byugdg the need for re-design, it also presentslemngds for
the individuals concerned. These challenges ottkie to mixed loyalties for those ‘novated’ (Batample,
individuals who have moved from the client to tlmmtractor team) and the need to adjust to new m&two
relationships within the overall project networkSuch challenges are an increasing part of bushoess-
business network relationships. In relation to onderstanding of learning and knowledge manageinent
the context of value networks, these challengesidiecthe building of a repertoire of knowledge wwitthe
network. In addition, they include the collectisearing and interpretation of such knowledge, dme t
necessity to go beyond the consideration of inféionadissemination alone to include the considerabf
mutual exchanges and interdependencies among tedktaythornthwaite 2002).

We focus our attention in this study in particudarthe social aspects of learning and innovatiooutth
the use of novation in construction team networkis. particular, we draw upon cognitive theoretical
approaches to understanding network-learning psese@vionge and Contractor, 2003) in order to unaleds
how the shared interpretations that people havengssage content (in particular network goals &mniges)
are developed and maintained within the team. ®ad in particular here on the impact which novatitay
have on the novated individual and their subsequelationship with the rest of the constructionntea
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network. We ask the question: How does novatibecathe social aspects of learning for both titbvidual
and the team?

We then go on to discuss how the structural chafigessuming a new network position may influence
innovation in construction project teams, and hbig thay also impact innovation and learning outside
team boundaries (i.e. at the firm and/or industyel). Network structure has been seen to inflaenc
processes such an innovation and knowledge sh@nhg et al., 1989; Weick and Roberts, 1993; Dulaoid
Gadde, 2002). While some organizations merge @ttibrs into tight bureaucratic structures, othetereinto
more loosely coupled multi-organizational arrangetse In relation to the construction industry, stoaction
projects require tighter coupling in order to mam#ueir greater complexity and interdependencetvities
and actions. Dubois and Gadde (2002) describejagiras a specific and temporary (and tightly ded)p
network within a more permanent (and loosely cadipladustry network structure. As it is the paitef
couplings (tight and loose) that together charéseera system, this particular embedding of tighteject
networks within looser industry coalitions may he&gplain innovation and knowledge sharing processes
within the construction industry. In relation tetwork structure and coupling, we ask the questitow does
novation affect innovation and learning in mordatig and more loosely coupled networks?

We first discuss types of contractual relationslapd procurement methods in the construction imgust
We then go on to discuss the background literaturecognitive consistency and network coupling. We
outline our methodology and the data collected, then apply inductive analysis of our data to ukschow
novation may affect the social aspects of lear@ngoth team and individual levels and how thisncfeain
network structure may affect innovation processeklaaning in tight/loose network couplings. Wadade
by offering guidance on the use of novation in re#8 and the implications for managerial practice.

Contract Forms and Procurement in the Constructionindustry

Project design and delivery in the constructionustdy involves a process of increasingly detailed
specifications that must be understood and tratiato practical building applications by teamspécialist
participants. This process is reflected in thexd#ad Royal Institute of British Architects (RIBA}taged
design process that outlines eleven key stageleirdésign and build process. These range frone shag
(appraisal, in which identification of client's ngigements and of possible constraints on developriades
place) through several intermediate stages. Th&gges include project specification (identifyirigp tkey
requirements to be met and the organisational tstre needed to implement it), preparing outlingppsals
and estimates of overall costs, to the preparaifofinal and detailed proposals that can be usedbtain
tenders from contractor firms (stage H). The apipoent of a contractor who will then undertake the
construction of the design and any post compleigsues (such as inspections and financial closure)
constitute the final RIBA stages (J and K). Thigssical approach to procurement is known as
‘design/bid/build’, and requires the design phasebt completed prior to procuring builder services
(Molenaar et. al., 1999). It is also known as a-stage tender, as the contractor will bid givirfghal lump-
sum cost based on the design brief. Thus, mutheofisk and uncertainty of the actual buildingqass may
fall to the contractor, who is now legally contedtto a time/price promise.

While this staged process seems simple, in factymanovative and varied approaches to its
implementation have been developed, particularlpublic sector procurement (Molenaar et. al. 1999).
particular, various forms of two-staged tender psses are being employed. With a two-stage tender
process, the technical proposals are separated tiienfixed price. The first stage is to receivehtecal
proposals from qualified contractors and then tortslist from these proposals. The shortlisteth§irthen
submit bids that can then be assessed by the .cliehts model has been taken further to includecaem
collaborative working partnership between the ¢liend the contractor, known variously as ‘concurren
engineering’ (Love et. al., 1998), ‘enhanced desigd build’ (Chan, 2000), ‘novated design and cuoicst
(Doloi, 2008), or ‘develop and construct’ (Rawling®008). This approach recognises the reality itha
many two-stage bids the client goes to the markih wicomplete design information, and that in
conventional two-stage procurement problems mageabecause of insufficient integration between the
design and construction teams and/or a lack okparency in the contractor's pricing. The devedmyl
construct procurement route combines elements ofstage tendering and more collaborative partnering
between those involved. This method seeks to eethe ‘procurement gap’ identified by Love et 40948),
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where the separation of the design and construgtiooesses contributes to major behavioural, clltand
organisational differences that then adverselycaffeoject success.

Features of this approach include the appointmethisocontractor earlier in the design processi¢bily
at stage C or D rather than stage J), the involmemmiesubcontractors in design development andrjand
the use of novation in assigning some or all ofdlsign team over to the contractor prior to thalffixed
price being set (Rawlinson, 2008). The main bésnefie seen as a fairer allocation of risk betwsient and
contractor, better integration of design and cartsion though collaborative working, a reduced niedhe
contractor to employ his own shadow design teamtlfasclients’ design team may be novated to the
contractor) and better co-ordination of the worlsobcontractors. It is also believed that becaiskas more
fairly shared (i.e. does not reside solely with tloatractor) and because specialist subcontraciong can
be considered in preparing the final fixed prites procurement method encourages innovation (Malept
al. 1999).

The main drawbacks are the pressure to compleigrddstails quickly once the contractor has been
appointed, and the importance of pre-selectingitité contractor and design team members. Sudoahbss
respect is reliant not only their technical skilig also on their ability to work together as ang&awlinson,
2008). Clients should not overlook the need famteworking and the managerial investment needed in
facilitating this. In some cases, clients havetahkisnly anticipated a lighter administrative burdan
employing the expertise of the contractor earlethie process, but in fact have experienced greatssures
than those expected with one-stage procurementte(idar et. al. 1999). In addition, while enhantssim
working might be presumed to be an important driviethese new contractual forms, in fact reseammh h
shown that often it is the desire for fast trackvéey processes that is perceived as being the mgmrtant
and significant advantage, with better working tielaships offering the least important advantageaf
2000).

Cognitive Theory and Network Learning

To help understand how novation relates to knowdealgd learning in business networks, we draw
upon cognitive theoretical approaches to undergtgnaetwork-learning processes (Monge and Contracto
2003). Traditionally, cognitive theoretical apprbas seek to understand the structures of cogsitiion
individuals. When applied to networks they focustloe shared interpretations that people have &ssage
content, such as network goals and stories. Incp&r, Cognitive Consistency Theory seeks to axpthe
mechanism by which individuals’ fulfil their aspii@ns for consistency in their cognitions (Mongedan
Contractor, 2003), and is seen as a prime motivato changes in beliefs, attitudes, and/or behawsiaf
these are not psychologically consistent (Festint@s7). As an example, in personal friendshipvogts it
would argue that individuals are more satisfied ntieir friends are friends with one another. Trasislates
at the network level as the extent to which a dfime consistency is manifest in network membership,
attitudes, and relations.

This drive for consistency will tend towards a staf balance, which is a homeostatic state in which

further motivations to change recede (Simon e2@D4). To achieve this balance, Simon et al. (@@t

out that it is a bidirectional relationship of clganand adjustment between evidence (the objecidgiement)
and conclusions (the judgement of the object). sTlagtions may reform beliefs and attitudes, whitky
recursively alter further actions. We thereforadfcognitive consistency may in fact be heavilyargl upon
interactive and dynamic processes of informaticsessment, behavioural action, and the emergeriityrea
that is constructed from this interaction. Thisaigprocess of coherence-driven processing (Simoalet
2004), that enables confidence in decision-makingelaching out to bring the various pieces of thgnitive
field into consonance (Simon and Holyoak, 2002).

Merali (2000) recognised that actors form knowledgeema (the structure of their knowledge) by gctin
in an organisational context, which itself is dyneaily redefined by the schema they form. Thuslectve
schema are formed which will underpin the collextisonsciousness and determine how knowledge is
retrieved, utilised and made coherent with groumas. Todorova and Durisin (2007) argue thatahgity
to identify and absorb new external knowledge canhampered by the embedded knowledge, well-
established capabilities, and traditional manageognitions of firms. Thus, learning in networkgy be
inhibited because traditional ways of working ahithking are firmly embedded in the network and ¢fere
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blind participants to the opportunities presentisTability may also be influenced by the allocatas internal
resources, and thus power relationships within egardsation will influence the exploitation of new
knowledge (Todorova and Durisin 2007). They arthat this ability to see and understand the paénfi
new external knowledge is the first component ohadgic capability development. This ability could b
linked to the work of Harrington and Guimaraes &00vho point out that knowledge acquisition and
assimilation requires a knowledge-sharing culturepart, network culture is a means through wirietwork
members orient themselves to network interactiam$ activities, and attempt to increase their cogmit
consistency. Network culture influences knowletigesformation and exploitation in particular irathhe
myths, sagas, and stories developed through a canumiture impact the network’s ability to implement
innovations and apply new learning (Harrington &uimaraes 2005).

In a novated relationship (where the novated memililéhave been a part of the original client cextr
design team) this move may well create difficulfi@scognitive consistency in the network. In partar, if
the contractor desires changes that the novatederei@els are not in the best interests of theralglesign
intent and client brief. On the other hand, cdgaisimilarities between the client and contraditons should
positively influence learning through novation besa there is a greater overlap of shared undeistand
Because these construction network relationshipscbange radically from project to project, theligbof
members to form cognitive structures that suppeatriing is difficult (Dubois and Gadde, 2002). ISuc
changes limit the learning processes of trial, beelt and evaluation. However, they may also supper
development of new ideas and innovation becausteofvariation in network activities and membership
(Weick and Roberts, 1993), although this innovataaly not be shared or disseminated beyond thegbroje
network. A lack of relationship enactment at thduistry level may well inhibit network learning. ew
therefore formulate our first research question:

Q1: How doesthe act of novation ensure cognitive consistency?

Network Coupling and Innovation

Network structures can be characterised by the iwayhich actors are tightly or loosely coupled
(Luke et al. 1989; Weick and Roberts 1993). Counsatly, while some organizations merge with otliets
tight bureaucratic structures, others enter intaemimosely coupled multi-organizational arrangersent
Loosely coupled arrangements or ‘quasi firms’ mamteach organization’s separate legal identityleviat
the same time functioning as interdependent wholes.

The extent to which networks are designed to aehstrategic level purposes for their members sases
a means of classifying loosely coupled forms (Lakal. 1989). Luke et al. (1989) proposed two disnens
for assessing strategic level purposes: that of‘ithportance’ and that of the ‘permanence’ of aredda
interorganisational purpose. The importance ofriqular purpose or goal for each network partaad the
relative time-scale (or long-term orientation) loé network collaboration led Johnston et al. (2Q6g)ropose
network coupling as a key question to address derstanding network dynamics. It has been argoad t
loosely coupled forms are typically found in indiet such as construction, where a specialized and
autonomous group of workers, a relatively high degof task complexity, and a high degree of unoeyta
come together (Luke et al., 1989; Weick and Rob&@83). Dubois and Gadde (2002) argue that aetred
of the firm in construction industry networks thésagreater localised adaptation to the uniquecsp each
project, and consequently this adaptation provalegnsitive sensing mechanism that helps firmsntowk
their environments better as they have accessvariaty of information sources and contexts. llo@sely
coupled system, there is more room for self-deteation and the freedom for actors to deal with fEils in
a multitude of ways that may encourage varietyiandvation.

However, while more long-term and permanent netwetitionships in the construction industry at the
level of the firm may be loosely coupled, at theeleof the individual project they exhibit the cheteristics
of tight coupling (Dubois and Gadde, 2002). Tlisbecause specific projects are characterisedniy ti
sensitivity, the need to perform and coordinatéeveiets sequentially, and involve specialised astoProjects
therefore require tighter coupling in order to n@maheir greater complexity and interdependence of
activities and actions. Dubois and Gadde (2008gnilee a project as a specific and temporary (agidly
coupled) network within a more permanent (and Iiyoseupled) industry network structure.
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The fact that project teams are able to develdy tiguplings is related to their identity as comitiaa of
practice. Such communities of practice tend tomute collective knowledge, shared sense-making and
distributed understanding (Dubois and Gadde, 2002k importance of the regulatory system in retato
health and safety in the construction industry templifies and contributes to reinforcing thespegts of
their community of practice. Thus tightly couplstiuctures may well reinforce and encourage cogniti
consistency for those individuals within the netivorThe industry is seeing new contracting formd an
desire for closer relationships between networkness, such as develop and construct, which seekseate
tighter couplings between firms. However, the mafieto move away from short-term and tender based
approaches to project network formation does chgélehe established norms of the community of madh
the construction industry (Dubois and Gadde, 2@#) present a challenge to cognitive consistentie
therefore formulate our second research question:

Q2: What are theimplications for network coupling and innovation of novation?

Methodology
Case study selection and context

Against the foregoing discussion, we aim to un@exsthow the alteration of established network
structures through novation may help and/or hindsgwork learning through two case studies undentake
The context for the research was managers in thecbistruction industry. The construction industry
displays certain characteristics that render itigaarly complex including short-lived site-spécifproject-
based activity (Cox and Thompson 2002), uncertadhig to a lack of complete specification (Duboisl an
Gadde 2002), and loose couplings in the permamehitsiry level network. Such loose couplings betwee
network actors for the majority of the time greathstrict firms’ abilities to learn thus inhibitirgustained
cognitive structures (Teece 1998). Therefore, tstdading the processes that industry actors enigatye
enhance network learning (i.e. novation) giveneéhgscumstances would seem valuable.

The two case studies were similar in that they hdgilised the ‘develop and construct’ procurement
method, and both projects novated some designitedimduals to the contractor's team. Case study was
a project creating office space and conference tamiding facilities. The second case related te th
construction of a combined heat and power plantRCtdr a large-scale institutional user. The managnt
teams (consisting of the client representativeshitact, design team, and contractor represensjtivere of
approximately equal size on each project. Dueh® anonymity agreement between researchers and
informants, we can provide only general informafionthe nature of each project.

Data Collection

The data collected for this study consists of 2deépth semi-structured interviews conducted with
members of the main UK design and build teams cootsbn projects. The interviews were conductethat
offices of the respondents and at the construditas with respondents that collectively possessekcess
of two hundred years’ experience in the constractimustry. The interviews lasted on average 90ubeis
and were digitally recorded and transcribed venbatSome forty hours’ of interviews were recordeading
to more than two-hundred and forty pages of trabsdrdata. The theme of the discussions focuseithen
acquisition, interpretation, dissemination andsation of knowledge within the network.

In the construction industry, novation is used asmeans of transferring knowledge (and the
knowledgeable party) to the contractor team, asdlte in material changes to the network. As pagach
interview, respondents were asked to draw and corhopon their network picture of the project in @rdo
identify the changes in the network. Network piesj according to Oberg, Henneberg and Mouzas §2007
are how managerial sense making and cognition taffeanagers and companies in the way they ‘se@’ the
network environment and the options they perceieeaaailable to them.

Validity and reliability

Three aspects of validity (internal, construct axternal) were adopted in order to ensure rigour in
the data collection and results. The first, intdévalidity (or logical validity) refers to the plaibility and
credibility of research results and conclusionan(¥994; Cook and Campbell 1979). This was comdoih
two ways. In order to aid internal validity, mple perspectives were collected through intervigwantors at
different points in the network (Yin 1994), anddhgh a process of pattern matching (Denzin anddlinc
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1994, Eisenhardt 1989) by comparing empirical pagteestablished in previous studies (e.g. Dubot an
Gadde 2002) and between each of the participaraiviawed.

Construct validity refers to “...the quality of therceptualization or operationalization of the raiav
concept” (Gibbert et al. 2008, p. 1466) or, doesdtudy investigate what it purports to be invediigg. To
help ensure construct validity and to aid triangala (Denzin and Lincoln 1994), different data ection
strategies and sources were employed in order ito @gernate perspectives of novation and knowledge
within the network, namely: in-depth interviews,twerk pictures, minutes of meetings and attendaatce
meetings.

External validity refers to the generalisability af study’s findings (McGrath and Brinberg 1983).
Although case studies and interpretavist methodetogannot provide statistical generalisation, tlies not
mean that they are “...devoid of generalisation” (i&ith et al. 2008, p. 1468). Case studies canestdw
analytical generalisation; generalisation to theosyng empirical evidence (Eisenhardt 1989). Hisedit
(1989) suggests that case studies can facilitaterghdevelopment by conducting multiple case ssidie
Although this is reduced in the present study (tase studies), cross-case comparison was possible.

Reliability refers to the extent that similar insig can be produced by subsequent researchersatemi
the study (Denzin and Lincoln 1994). Gibbert et(2008) suggest that transparency and replicaiertwo
primary methods to help aid reliability. InitiaJlyransparency can be controlled through the use cdse
study protocol, while replication can be controlidough creating a case study database. Forrdsem
study, a case study protocol was developed thiihesithow the study was conducted and a databasasef
study notes, transcribed interviews, network pesursurveys, minutes of meetings and observatiéns o
meetings, in order to facilitate case study repilica(Leonard-Barton 1990).

Analysis

The network pictures and the interview data wedysed to identify relevant insights relating ta ou
two research questions, and to identify the fadtwais facilitate or attenuate successful netwoakriang under
the transition of novation. A coding schema, basadpattern matching, was inductively developed and
employed (cf. Krippendorff 1980). The process otling the data was conducted independently by two
academic judges in order to assess the trustwedhiof the case selection and highlight inconsigten In
cases of disagreement, both academic judges rédeoed the primary data and agreed on an apprepriat
determination through a process of discussion.

Findings and discussion

Given the paucity of research concerning novatiom,initially provide an overview of respondents’
perceptions of this undertaking. Novation was saerbeing both a common practice in the constmictio
industry and one that was relatively recently addptNovation is common in the industry, particularly fo
design and build contracts. It is one of the tlitigat has grown over quite a few years, maybdaiteen or
so years. Under novation, the services of knowledgealst®is (typically the architect) within the tempaorar
project network are retained from the design phaske build phase:At this point, the architect, mechanical
engineer and structural engineer are working fore tilient, to produce the original drawings and
specifications, which we have an input into. lisge the point where the job is priced, it's agteand what
then happens is this team comes over to out.sidence, novation is regarded as a practiceftsiers closer
network links against a backdrop of loose couplimghe permanent networkThey[the novated individual]
then become part of our team almost. It's almasifave are one big team because you are all wgrkin
towards a common gdal

There was a consensus of opinion among respondestanovation was regarded as somewhat of a
peculiar practice by industry outsiders but an apph that was effectivelt's a funny relationship, novation
... [it] works better than perhaps logically you would assutmwould. It is a way of working that people in
the industry are usedtoand that it “..generally works quite wéll Constituting a legal agreement, novation
was not reserved exclusively for architects, withuanber of key actors being novatew/'é¢ have novated the
civil engineer, the structural engineer, the arekit the mechanical engineer and the electricaliregy’.

Novation and Cognitive Consistency
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Merali (2000) maintained that it is in the formatiof collective schema that collective consciousnes
is supported and learning facilitated; hence, thterg to which an individual and the collective bav
congruent schemata will determine the extent tackvitie individual is an effective part of the cotlee. In
the process of novation, individuals are transteme new positions in the network precisely becathey
may bring their knowledge and experience to altereanetwork members. However, the implicationshié
shift may be that the schemata they bring to teis network position (with its new network linkagesay
not be congruent, and thus may affect their effeciess. To achieve such congruence, Merali (2000)
proposed relationship scripts (which filter newoimhation to determine it's relevance to existing\kiedge)
and relationship enactment (where relationship reehare linked to action) as processes that hedprtoody
social capital and to link individual and colledivearning. Diversity of individual perceptionsnche
harnessed to augment the collective schema.

As “The pattern of couplings in the constructiomustry favouring project efficiency is clearly an
obstacle to innovation and learning” (Dubois andi@a2002, p.630), the ‘cognitive consistency’ afemt
under novation was perceived as its major benafitugh the retention of knowledgeable actors dewdiht
phases of the project. Consequently, novatiorideed as a response to the complexities faced rwitie
construction industry stemming from what Gidado 989 describes as the uncertainty inherent in the
individual tasks performed and the interdependdratyeen tasks. In this sense, the design and ph#ddes
of a project are clearly highly connected and mfgépendent and it is not uncommon for the origiresigh to
lack complete specification in order to executedbsign creating significant uncertainties (Duland Gadde
2002). However, there is often a learning pro¢esaddress with develop and construct procuremeshtita
use of novation. As one respondent obseridthen [the contractor] first came in they are tagiit as a
more traditional contract where the design wasstidd and they then just build it, basically, insteé being
integrated into the team, giving advice, and aksartg on the risk associated with not having theigle fully
finished.” Thus, inconsistent schemata caused initial danbtreticence in those design team members who
were intended to be novated. Proactive stepsu@inal a team-building away day event for the cartnaand
those team members that were to be novated) wergedeto overcome this. This is an example of how
relationship enactment (linking relationship sche@maction) helped to improve the novation expergen

The influence of coherence-driven processes maysdeareat that it spreads through a chain of
intermediate inferences to produce remote changkss, the impact of novation may extend well belytre
individuals most directly involved. In additions ¢hese processes unfold the tendency to give geace to
one set of beliefs over another (known as consteaitisfaction) in order to resolve ambiguity aruhiave
balance takes place (Simon and Holyoak, 2002). sttaint-satisfaction will thus tend to highlighteth
correlations between cognitions within a particdantext. For example, as a court case unfoldgvidence
presented is not seen as a series of isolated fautsas part of an emergent whole which influenites
perceptions of the facts themselves such that esidads reached which is consonant with this emetg
whole. As design team members are removed frontadhe design team and novated to the contracter, th
context of their situation changes and thus coimiteatisfaction may cause them to assign differe@énings
to their action than might have otherwise have bempected. This may have implications for another
important benefit of novation, the desire for couity.

The rationale for novation is often seen as a washaring knowledge and ensuring the consistency of
design decisions and project intenthe primary rationale for employing novation waatttt allows for
continuity”, and“Continuity of design thinking” through the various design phases*byimporting people
who have a stake in the projectContinuity was frequently raised by respondeista particularly important
issue for the construction industry given thasisubject to stringent regulationg:He structural engineer is
novated to ensure that the building is structuradlyund and meets building regulatibnand “For this
project the architect, us anfthe structural engineefljave all been novated to ensure that what is built
complies with statutory building regulatiodnsConversely, deciding not to novate certain ectind the loss
of continuity it affords was seen as causing atén&cin one project and its project network:i§ almost two
jobs rather than a continuous nice smooth flow

This ‘continuity’ was regarded as a valuable aidefrning and transferring knowledge given the shor
term nature of projects against a backdrop of landastry couplings: You know the team and there is an
understanding about how things will wbrkGiven the absence of complete specificatiomitial building
designs, novation ensures that certain actorsc@ilpiarchitects) have an understanding of howetsplve
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this: “We develop the design in more detail. Things simuteally change from the design, but tHéye
contractor]do not have enough information to build from it.otMeverything is dimensioned, how things
connect to each other is not always resolved, atshvhat we do. So, we take things from the testdge to
the construction stage Against this, novation was also seen as a medngducing the learning cycle
inherent in circumstances whetfe, if you bring in someone new, then you have totigen to a point where
they understand the project and are enthused thkes', and ‘It is possible to novate all of the consultants
and there are benefits in doing that as a new aedhior a new structural engineer does not haveetearn
the desigh

It was recognised, however, that the learning cusveidirectional. While novation may enable the
transfer of knowledgeable individuals to the coctives network, they do not come with the expereent
working as part of that network that the contrastown design team would have. This was evidericdde
decisions taken concerning the structure of thevort and reflected an understanding of the nowatio
decision as one that is longer-term in natuiihere was a decision to be made over whether wédvgmi
novated or wouldthe contractorpring in their own team. We thought at that pahdt perhaps they needed
to bring in their own team who understand highe contractorjvork because we hadn’t worked with them in
this type of way before, but because they stadeddrk as part of the team and be more dedicatetthe¢o
project we felt more comfortable being novéted

Novating certain actors was also seen to helpdaae risk in the network characterised by consluera
uncertainties. For example, the client is faceth wncertainty in terms of what type of buildinglvaictually
be constructed (i.e. the variance between theainitesign and finished building), while the contoac—
having agreed to construct the building within aigrtcost parameters — has to bear any additiorsd$ ¢e.qg.
increases in the costs of raw material suppliegydeetc.). One contractor reflected on novatioder these
circumstances: We minimise the riskfor the client] because we are working more closely with a very
knowledgeable team of people who have been noeatgdhave access to information we wouldn't have if
they weren’'t novated to our team and we also hagertin amount of control over how the problenthisn
resolved. Further, the absence of novation raised cogtsthie client where: “we will be having two
architects at different stages of the project ahdt twill mean paying twice anfdhe client]feels that they
would be losing control over the design

In contrast, it was recognised that conflicts mighists. One of the constructors noted that under
novation they would work with a novated architectéduce the costs of the building in order to ionprtheir
profit margins and also in the face of material@ypncreases: “there is always an issue with any novated
consultant to really look at what has been desigmedi see if it can be improved. The architectieroasked
to revisit the design due to issues of buildabiitd cost [With materials]like reinforcement bars that you
put in concrete has gone up over two hundred poands in the last month. So, we want to lookhat to
see where we can make reductions but not reducqualkgy of the building While these efforts may not
present conflicts (and may in fact provide bendtitshoth client and contractor), the possibilifyconflicting
aims is something that the novated individualsveett aware of. One novated member commented tiegt t
sometimes felt they were being asked to exercise"whsdom of Solomon”. Just as Solomon tested the
legitimacy of two women (both of whom claimed thegre the mother of a child) by observing their cese
when he judged that the child be divided in hdl& hovated individual had to judge the legitimaéyath
client and contractor wishes. The importance tégnty to the novated individual was also apparime
still have to be responsible for everything we lie-novation. We can’t wash our hands of thatyouldn’t
be professional.”

Our first research question asked how the act gatimn might ensure cognitive consistency. From th
data, we can see that by novating client team mesgrtbethe contractor, there is the opportunityaailitate
greater consistency and continuity of design desgsand project intent, to reduce risk and unagstaand to
enhance productivity. However, these benefitsratea forgone conclusion. There is a learning euos
making novation work, conflict may need to be addeel, and the perception of having to serve twdearsas
by the novated individual may be a serious impedin@ successful novation.

The Impact of Novation on Network Configuration: the Network Post-novation

Another rationale for novation is that it faciliégat knowledge sharing by embedding individuals in
tightly coupled project networks to different netlgositions, thus loosening the coupling at thejqut level
and allowing knowledge transfer within industry lo@ns (thus tightening the coupling at the
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interfirm/industry level). As Dubois and Gadde @20p.630) note, “It is the pattern of couplingattehapes
(and is affected by) the behaviour of the actdnghce the configuration of the network stems fromlinks
between actors as well as the interactions betwleese actors. Under novation, the configurationthef
network is demonstrably reconfigured as the novateldvidual has a new obligation to a differentaact
within the network: When you novate, the links you had betwésa clientland design team, you effectively
break that contract, you novate and now those dtarsig are contracted now tfthe contractorjunder a
separate contratt and “This team migrates across to us [the contractorp ahen has a very similar
relationship that we have witfthe client]”. Hence, as a consequence of nowatioe novated actor changes
position in the network, moving from a central piosi to a more peripheral location, affecting bo#twork
couplings and network dynamics.

This change of position was evidenced in severtt®hetwork pictures we elicited. A network pietis
an actor’s “...explicit or implicit representatiaf the context in which business interactions tplkece and
which forms the basis of his thinking and operatidiHenneberg et al. 2006Linked to this is the issue of
network picture representations regarding one’s @wsition within the network, in terms of centredan
periphery (Oberg et al. 2007). In Figure 1, wevslam example of such a network picture. When rexlat
individuals change position in the network, thegyde¢o move from a central to a more peripheraltioca
From the point of view of both the client and tlumtractor, novation leads to a change in the foetlork of
the novated individual. We see in Figure 1 an gdarof how the design team members are positiopes (
novation) at the centre of the network. Post rowatheir position is moved to the periphery, unter main
contractor (as denoted by the red dotted line)is Pphattern was observed in a number of the netwimtkires
from both the client representatives and the cotura.

e ..._@&E-M' *%)
Fa o Nﬂ o
/ e eot
o \/ A‘D(J'Y\\/lgird-(// /7
S ) ‘la \ {FX
A 4 mmﬂae y
- /RQTGC’(_\\}V%' e
. iy i
N i
Mo Gt / | T \ |

\ \f e N @M/

ng)’

Y
\ DQ&W‘\MVS%‘&j

Figure 1 Network Picture

In contrast, in Figure 2 we see the network pictufr@a novated individual themselves. In this piefu
they remain at the centre (the position titled ‘wdtant”).
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Figure 2 Novated Actor Picture

This self-centric picture of their network is euwded even prior to novation, where actors recoghiae
the transition will occur and will affect relatiomsthin the network, thus influencing behaviour jp@vation:
“There were concerns on both sides at certain pganthitect and contractotfat we have a relationship but
it is an informal one. At that stage of the radaship what you are thinking about is that they going to
take responsibility for their design and they aninking ‘oh god, we are going to have to work fhege
people later on’, so there is a lot of bridge binlg’. Remaining self-centric throughout the novatocess
may be one way in which novated individuals copi\Wioser couplings as their network position cleang

Respondents were also aware that the reconfigarafithe network post-novation could lead to canfli
within the network due to a lack of familiarity beten actors: Pre-novation you have a clear line of intent
between [the client] and us, post-novation you fyadirself working for the contractor. There can &e
conflict of interests between design and biiéms]. All of us on this project who have been novate@ do
lot of work for[the client],so we have an interest in making sure that thetimahip continues. We have an
interest to make sure thfthe client’s]interests are upheltl It was also clear that in addition to potential
network conflict, there were tensions about inflatests due to network reconfiguration and thelleve
understanding of some actor\s’ soon as novation happens there is a significhange in the contract
because we would have severed most if not all oloility to change the design. If we do changediesign
it's of great cost to[the client]. [The client]is very risk averse. If any major changes are mgde
contractor]could end up losing money on the prdjeahd “They[the contractorjvere asking questions about
the design which we told them would get resolvéet.laSo, there was a lack of understanding atstaet
which caused some nervousriesSuch issues also paradoxically inhibit netwtegrning as the roles and
interactions of project team members are constahigyging and the opportunity to learn from expergein
order to improve future similar processes may beerfimited (Dubois and Gadde, 2002).

Novation results in looser couplings between soatera at the project level, as noted. Even witgséh
looser couplings between actors, reconfiguringndsvork has an impact on the loyalties of individagtors.
For example, under conditions where an architectoigated from the client (after the design phasehe
contractor (at construction phase), the architeldgalty should theoretically reside with the ceaumtior.
Respondents noted, however, that this was not saglysthe case:Their loyalty[the architectpt this point
is all to the client. Post novation, their loyakfiould be to us, but in reality they are still tient’'s design
team. There is nothing they are going to do teetifse client. Their loyalty is always going taystvith the
client despite the fact that contractually theiyddty should be to tisand “...if the architect’s loyalty is to the
client, or more often to themselves, you have mtrabover that despite the fact that you do emplm. It
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is almost impossible to contfol These ‘cognitive dissimilarities’ between netlkwanembers, compounded by
a change of network position post novation, redhedlikelihood of shared understanding and learwngn
within the context of novation.

Our second research question examined the immitédir network coupling and innovation of novation.
As it is the pattern of couplings (tight and loogbat together characterises a system, this phaticu
embedding of tighter project networks within looggdustry coalitions may help explain the diffical of
innovation and knowledge sharing within the congtan industry.

Loose industry coupling presents problems in retato establishing a learning curve at the indigidu
level, as the roles and interactions of projecinteaembers are constantly changing and the oppoyttmi
transfer knowledge to future projects may be lichi(Bubois and Gadde, 2002). This is also an issube
firm and industry levels, as the couplings betwaeetivities and learning on different projects maylbose.
From the data, we can see that novating client 's@mbers to the contractor does raise issuesriovation
and learning. Coordination among firms beyondratividual construction project is often compromised
team members are seldom the same from one projésetnext. Even under circumstances where adtors
happen to work on different projects together theyy have new or different roles in relation to eatifer on
each project (Love et al. 1998). Respondents werare of this and noted that beyond the level ef th
project: ‘We may work with thefthe novated individualsgnd never see them again. So, we don't always get
to work with the same people againrAs a consequence, learning and innovation nayspread beyond the
project network. Even within the project netwottte couplings between actors may also paradoxitcely
loose. These loose couplings then do not provideherent structure in which knowledge and learming
recognised, captured, shared, or understood. Kkamge, respondents did not always posses a clear
understanding of what was happening within the odtw Asked why a certain actor was not novated, a
respondent repliedi ‘haven't got a clué

Due to construction network relationships potelgti@hanging radically from project to project, the
ability of members to form cognitive structuresttisapport learning is problematic (Dubois and Gadde
2002). Such changes limit the learning proces$dsah feedback and evaluation; however, they ratsp
support the development of new ideas and innovabecause of the variation in network activities and
membership (Weick and Roberts, 1993). They progidater localised adaptation to the unique asp¥cts
each project, and consequently this adaptationiggeva sensitive sensing mechanism that helps fioms
know their environments better, as they have actessvariety of information sources and contexits.a
loosely coupled system, there is more room for-detérmination and the freedom for actors to deh w
problems in a multitude of ways that may encouregegety and innovation. Novation, by loosening the
coupling of an otherwise tightly coupled networlelgs to encourage innovation but also inhibits ey
from such innovation because of the changes inar&tmembership between projects.

Changing the network position of key members ofdbsign team, however, does allow some benefits for
learning, and provides expertise to solve problefitsa traditional contract if there is something amg with
the design you have a ‘variation’, which is a change would make to the design and get paid faoita
certain amount of risk stays with the client. Besmthe design team come over to us, the informatmes
to us, that team becomes ours, the job becomes aniesss the client asks for things to be changetheé
design it becomes less of a risk. People haventdieview that if you don’t want any risk it iethest way to
approach a job. There is then more risk for us #Hrenovated team because with any job nothingasised
and there will always be changes [to the desigifilyou find that there is a problem it becomes problem
and we pay for it not the client. We minimise tis& because we are working more closely with a/ ver
knowledgeable team of people who have been noeagdave access to information we wouldn't have if
they weren’t novated to our team and we also hawertin amount of control over how the problenthisn
resolved.”

In relation to innovation, novation and the chamgeontrol of design team efforts (from the cli¢éntthe
contractor) introduce some interesting dynamicscoMmon mechanism for encouraging innovation within
project is through the use of incentives. Contiactse incentives to encourage appropriate chaogie
processes and materials used in the projéét try to set up some incentives for them [theated architect
and structural engineer] to look at the design ¢e & they can make changes3uch incentives are then used
to encourage the design team in their new netwoskitipns as part of the contractors’ tedkvhen we set-up
their fees we have agreement where they can getcemage of what ever savings they make in oényt
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to make it attractive to them and to encourage tkeive innovative. But this will all still be withthe brief.
It might actually be the methods of working thedrode, which saves us time and money.”

Conclusions and Implications

The aim of this study was to understand how theraibon of established network structures through
novation may help and/or hinder network learningh@ construction industry, an industry characestiby
short-lived site-specific project-based activitpcartainty due to a lack of complete specificatiand loose
couplings in the permanent industry level networknpediments to innovation and learning (Dubois and
Gadde, 2002). We focused our attention in padicah the social aspects of learning and innovatioough
the use of novation in construction team networksorder to understand these issues better, we dinatwo
theoretical perspectives. Initially, we drew upmygnitive theoretical approaches to understandetg/ork-
learning processes (Monge and Contractor, 2008)der to understand how the shared interpretatioats
people have for message content. Secondly, weogmagblthe network coupling and innovation literature
order to understand how the structural change @iiragg a new network position may influence innmrat
in construction project teams, and how this may atpact innovation and learning outside the team
boundaries. Against this, we sought to answerr@gearch questions: how does the act of novatisare
cognitive consistency, and what are the implicaifom network coupling and innovation of novation?

We initially found that novation offers a meansti@nsferring not only explicit knowledge but al$e t
tacit knowledge of the novated individual to thettactor through the act of transferring the indinal to the
contractor’s team. Thus, companies were abledatervalue not only through making their offerimgsre
intelligent, but also by making their customers angpliers more intelligent as well (cf. Thirkel®97). For
our first research question we asked how the aobgétion might ensure cognitive consistency. \danfl
that by novating client team members to the cotdrathere is the opportunity to facilitate greategnitive
consistency and continuity of design decisions pmgect intent, whilst reducing risk and uncertgjrand to
enhance ultimately productivity. Such benefits avaot always attained or easily accomplished. Kowa
called for actors to manage a steep learning cimnegder to make novation work, to manage conflicthe
project network, and the perception of having toveetwo masters, all of which may act as a serious
impediment to successful novation and network egrn

Our second research question addressed the inptidatr network coupling and innovation of novation
As it is the pattern of couplings (tight and loogbat together characterises a system, this phaticu
embedding of tighter project networks within loogsdustry coalitions may help explain the difficalt of
innovation and knowledge sharing within the corddtam industry. Loose industry coupling presents
problems in relation to establishing a learningveuat the individual level, as the roles and inteoas of
project team members are constantly changing amapiportunity to transfer knowledge to future pctge
may be limited. This is also an issue at the fmad industry levels, as the couplings between idetivand
learning on different projects may be loose. Wenfbthat novating client team members to the cotura
does raise issues for innovation and learning. r@@oation among firms beyond an individual constirc
project is often compromised as team members &deraghe same from one project to the next. Evedeu
circumstances where actors do happen to work derdift projects together they may have new or affe
roles in relation to each other on each projeainggquently, learning and innovation may not spteaend
the project network, as even within the projectvoek, the couplings between actors may also paiadtbyx
be loose. These loose couplings then do not peowidoherent structure in which knowledge and Iegris
recognised, captured, shared, or understood. Tmnereby loosening the coupling of an otherwisétlig
coupled network, novation helps to encourage intionabut also simultaneously inhibits learning freonch
innovation due to the changes in network membetsbiween projects.

The construction industry is seeing new contractorgis and a desire for closer relationships betwee
network partners, such as develop and construéthvgdeeks to create tighter couplings between faithe
level of the project. The attempt to move awaynfrehort-term and tender based approaches to project
network formation does however, challenge the ésteddl norms of practice in the construction indust
(Dubois and Gadde, 2002) and present a challen¢gataing and innovation for both individuals ar t
industry as a whole. By understanding the praaifagovation better, managers within the industrg ¢heir
clients may hope to improve its usefulness as anmeéaknowledge transfer and as a conduit to intiona
In the present study we have identified the praatitnovation as an important means of knowledgesfter
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and the sharing and reduction of risk in constactnetworks. We have explored the impact of nowati
both positive and negative, upon cognitive consiste network structure dynamics, and learning and
innovation in the network.

Doloi (2008) identified several factors that provaignificant in the success of novated procurement
designs. These included the client’s involveméntpost novation design, selection of the desigamte
morale in post novation, the relationship betweamractor and design team, and expertise of navatithin
the design team. We have seen examples of howtstfo gain cognitive consistency and realign nekwo
structures may rely on some or all of these factditse involvement of the client — both pre andtpmation
- is critical in developing consistency in the stia¢a which network member then adopt and enadachve
steps to reduce cognitive inconsistency, i.e. astisuch as team building and shared communication
practices, allow relationship enactment to enhamgmitive consistency post novation and reducesstfer
the novated individuals. The selection of desiggimt members, their relationship with the contrafoth
pre and post novation), and the experience thavamktmembers have of the novation process; all may
influence the way in which novated individuals d@éh their change in network position. When suped
well, consistency of the clients’ design intent andre readily avialable design expertise of thgqutao the
contractor may be important benefits of the novapoocess. However, where design team membersido n
experience cognitive consistency in their work wita contractor, and thus their actions may stem fmiss-
understandings (i.e. constraint-satisfaction behag) novation may bring problems. In additionyation
entails a two way learning curve between the navaidividuals and the contractors’ team

Network reconfiguration through novation has imations for innovation and learning. At the levél o
the individual, remaining self-centric throughol¢ thovation process may be one way in which noviey
cope with looser couplings as their network posittlhanges. However, this may also inhibit learrang
innovation at the level of the individual. In atloin, looser coupling (by altering their networksgmn) may
present problems for learning as the roles andaot®ns of project team members are constantiyging
and the opportunity to learn from experience angrawe future similar process may be more limited.

This is also an issue at the firm and industrelevas these loose couplings then do not provide a
coherent structure in which knowledge and learisngcognised, captured, shared, or understoodnatid
between firms. As a consequence, learning innowathay not spread beyond the project network.
Therefore, by loosening the coupling of an otheewtightly coupled network, novation helps to eneger
innovation but also inhibits learning from such dmation because of the changes in network memimershi
between projects.

In addition to the construction industry, induddrievith similar characteristics (short-lived propect
extreme uncertainty, and loose couplings in thenpeent industry level network), may stand to Idfaom
the experiences of the construction sector andiriediments to innovation and learning they face,
particularly as network structure has been seeimftoence processes such an innovation and knowledg
sharing (Luke et al., 1989; Weick and Roberts, 1#hois and Gadde, 2002).

The limitations of our study reside primarily irs iteliance on inductive methodology, and thereftsre
limited ability to statistically generalise to otheonstruction industry relationships and to otmetustries.
However, as an exploration of a little known preetoutside the construction industry, the issueseda
should be of interest to researchers in the ardmoivledge transfer and innovation. The data ctdle and
presented in this paper should be of value in ggidlirther empirical research in these areas.

The industry is seeing new contracting forms andeaire for closer relationships between network
partners, such as develop and construct, whichsdeedreate tighter couplings between firms. Hovethe
attempt to move away from short-term and tendeedeaspproaches to project network formation does
challenge the established norms in the construdmolustry and presents a challenge to learning and
innovation for both individuals and the industrysahole. By understanding the practice of novabetter,
managers within the industry and their clients rhape to improve its usefulness as a means of kruigele
transfer and as a conduit to innovation.
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