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ABSTRACT

The ability to change is a necessary capabilityaftwusiness, irrespective of whether
those changes are driven by external forces suchmaket conditions or client
demands, or are instigated by the business itdelMvever, path dependencies exist
within businesses that entrench ways of workingciidgan influence their ability to
respond to change.

Path dependency refers to the idea that eventgeridions that have taken place
in the past continue to influence current decisiand ways of working. This paper
proposes that path dependencies inhibit lean changethat only when they are
identified and understood can they be overcomeblemganew paths to be created
and organisational lean strategies to be implendegifectively in practice.

Building on Morrey et al (2010), the paper desaibetion research carried out in
a case study company which evidences that pathndepeies have inhibited the
implementation of their lean strategy. These pa#ipeddencies are identified
therefore as either enablers or barriers to leangé.

It therefore follows that lean strategies cannotrbglemented effectively unless
these path dependencies are understood and acddantand that taking account of
path dependencies needs to be foregrounded inetie debate. Had these path
dependencies been understood at the time of thiememting the lean strategies,
rather than retrospectively in order to understainy they had not played out in
practice as planned, the lean strategies could haweunted for these entrenched
ways of working and been more effective.

Further to this, the paper suggests that it is avien path dependencies are
understood that path dependencies can be overcapitelcsed upon, or new paths
can be created. Proposals to overcome and caeitapisn the path dependencies
uncovered in the case study company are discuastdacknowledgement that these
new paths could become the path dependencies bfttire!
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INTRODUCTION

The majority of lean construction literature focsisen project based production
performance improvement, using lean tools and tecles adapted to suit the needs
and circumstances of the organisations where treepe&ing implemented (e.g., Court
et al. 2008, Carneiro et al. 2009.) In many calesd works recognise some of the
barriers to lean construction, such as managen@ninitment, people capability,
commercial engagement, cultural issues etc. arehqgftopose actions for further
improvement and areas of research (e.g., Alarcdrbaethelm 2001, Johansen et al.
2004.)There is less work however in understanding thé caases of these barriers
to change at an organisational level, such that lglsilosophy can be embedded
strategically in all aspects of the company culamd business strategy.

So how can lean be done better from a strategiut pdiview? Stage 3 leanness
(Kinnie, 1996), where lean focus is on the attéisutequired by the organisation to
respond to change, suggests that management respans path dependent and
adapted to suit the organisational circumstancésn{ et al. 1996, Green and May
2005.) The adaptation model of lean diffusion atates that local factors and path
dependencies play a part in how lean is playedirouractice (Scarborough and
Terry, 1998, Green and May 2005.) Further Greeal.ef2008 p.76) also state that
“the issue of path dependency is not especiallynprent within the construction
specific literature and arguably deserves muchngepemphasis.”

Path dependence refers to processes that are eutatshake free from their
history” (David 2001 p.19.) In other words, peofiecome locked into ways of
working that prevent them from being able to chariges paper proposes that path
dependencies inhibit lean change and that only wtimy are identified and
understood can they be overcome, enabling new p#&h$e created and
organisational lean strategies to be implementit&fely in practice.

Following an overview of path dependency, this pagescribes the research
methodology employed to uncover the path dependenwithin a case study
company. The path dependencies found are thensdisdun terms of their impact on
lean strategies implemented to date, and prop&mal®w the business can capitalise
on and overcome these path dependencies are gw@rssied and conclusions drawn.

PATH DEPENDENCY

There are three broad categories of work in tha E@nstruction literature, namely
strategic, operational and tactical (Garnett etl888) following on from Koskela’s
(1992) new construction philosophy that identifigulee distinct levels; tools and
technologies, manufacturing methods and generadgemnent philosophy. There is a
wealth of literature concerning project based pobtidm performance improvement,
applying the lean philosophy and TransformationugaFlow (TVF) theory (e.g.,
Howell and Ballard 1998, Koskela, 2000) and useanl tools, such as Last Planner
(e.g., Johansen and Porter 2003) and 5S (e.g.,eftarret al. 2009.) The
implementation of these tools and techniques hasmany cases, followed the
adaptation model of lean diffusion; rather thanuasag that these tools are
universally applicable and can be copied and implaed in the same way in every
instance, the adaptation theory takes into acdogat factors and path dependencies,
which play a role in how lean is played out in pie (Scarborough and Terry 1998,
Green and May 2005.) Feedback on how these caskEmmfimplementation have
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played out in practice touch on the barriers to lamgnting lean, outline
organisational elements that are critical for l@aplementation, and propose areas
for future action and research (e.g., Johanseh 20@4.) However, the root causes of
these barriers to lean implementation are rarelgstigated, either at project level or
specifically at organisational level. Path depemgeanalysis, as a technique, can
therefore provide insights into initial conditioresnd can be considered to be root
cause analysis of barriers to change.

At stage 3 leanness it is stated that managemepbmses will be highly path
dependent and lean production philosophy and tgalesi will be adapted to suit the
individual circumstances of the organisation at h@int in time (Kinnie et al. 1996,
Green and May 2005.) This paper therefore proptssspath dependencies inhibit
lean change and that identifying an organisatiqmesh dependencies is key to
enabling effective, strategic lean change. It iggested that only when the path
dependencies, i.e. barriers/enablers to changénamgn can they be overcome such
that new paths can be created and lean strategiie=aiised in practice as planned.

Path dependency refers to the idea that eventgegidions that have taken place
in the past continue to influence current decisiand ways of working such that
people become locked in paths that they cannoklirea of (David 2001.) Examples
such as the prevalence of the Qwerty keyboard (Da®985) and the VHS video
recorder (Liebowitz and Margolis 1995) are used eididence that a single
decision/event can lead to the lock in of a prodewen if that product years later
becomes the less efficient or economical choiceis€s of path dependency include
the durability of capital equipment and technicaterrelatedness of technology
(David 1985, Liebowitz and Margolis 1995); havingae a capital investment, other
technologies must align with this investment, acdn®mies of scale need to be
achieved to make the investment pay off. Whilss tmakes economic sense it can
lead to lock in to a solution that over time pratsibchange. Following from the
economics literature, path dependency is then dersil in the context of dynamic
capabilities, in other words the ability of a bwesis to respond to internally or
externally driven change. The competitive advantafya firm is seen as being a
combination of its managerial and organisationabcpsses (routines), its asset
position (its technology, customer base, relatigpgshetc) and the paths that are
available to it, which in turn are dependent on phéhs already taken (Teece, et al.
1997.) If a firm’s routines are its history, to @nstand them fully, it follows that you
need to understand the history, the path depeneertoo (e.g., Teece et al. 1997.) A
link is also made between as firm’s routines ararimg (e.g., Garvin 1988.)
Therefore, with respect to lean transformationser@mew ways of working need to
be developed, embedded and learned, it followspatit dependencies can influence
the ability of a business to make such changesther words, past decisions can
lock the organisation into pathways that constraiture choices and ability to
respond to change.

Path dependencies undoubtedly exist within org#inis® as evidenced through
the literature review. Their impact on implemergatof lean strategies has not been
assessed however, despite adaptation models ofdli#asion and stage 3 leanness
acknowledging that path dependencies influence pewaple respond. This paper
therefore provides empirical evidence that patreddpncies inhibit lean change, and
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proposes that lean strategies must be cognisahiediuture path dependencies they
might create.

RESEARCH METHODOLOGY

The research has been carried out within a sirgge study company that has been
implementing change based on lean principles 2006. The case study company is
a main contractor whose scope of works encompateesiesign management,
construction and refurbishment of buildings acrties UK. The business employs
approximately 400 people and has an annual turnave£250m which is generated
by three operating divisions run from offices ie tBouth, West and East of England.
In addition the business also has a number of sufpactions - estimating, human
resources, health and safety, marketing, supplynch@anagement, information
communication technology (ICT) and business impnowet, which provide
expertise and support to each of the individuaJgmtoteams. The company engages
sub-contractors, chosen as part of the supply chairdeliver projects such as
schools, student accommodation, hospitals and dafaes which are won through
competitive tendering and framework agreements.

The research methodology follows an action reseafie@imework. This
methodology suits the case study company sincedbearcher is responsible for
process improvement activities, and is thereforgaat of the changes being
implemented, and action research designs alsoviexbe people who are affected by
the research that is taking place.

The research design uses the feedback from twe @ddean improvement, that
have been implemented within the business overiagef two years, to identify the
historical events that have proven to be path dégetnand to show how they have
influenced the lean strategy. The lean strategyleyed was that of developing and
implementing standardised ways of working acrosshibisiness in the areas of work
winning and project delivery. The completed proessand tools can be considered to
be a version of standardised work, one of the ¢em@ tools. Standardised work
documents the current, best practice for carryungaoparticular activity/process. The
result is that activities can be carried out cdesidy, and without variation (waste),
ensuring that the desired results of quality, adslivery and health and safety will be
achieved every time (Liker and Meier 2006.) A fdéscription of this strategy and
how it was developed and enacted in practice udsed in Morrey et al. 2011. This
strategy did not play out exactly as expected hewneherefore post implementation,
ten semi-structured interviews were undertaken iwith two month period with
participants to gain their feedback and understiwed path dependencies, i.e. the
barriers, to change. Interview questions includdzktver they thought there was a
need for change, whether they thought the strageggioyed was correct, what they
thought about how the processes had been implechentd what barriers to change
exist in the organisation.

A history of the company was obtained from his@ridocuments and semi-
structured interviews and presented as a serigsnelines in order that feedback
from the cases of organisational change could Heremced back to past
events/decisions, thereby identifying the path depacies. Seven historical
timelines were created under the following catezgrigeneral company history,
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industry, Company performance, process and leartp, organisational structure
and people, innovation, marketing and communication

THE PATH DEPENDENCIES IDENTIFIED AND THEIR IMPACT O N
ABILITY TO CHANGE

Based on the feedback from the cases of organmsdtichange and the company
history the following section discusses the patpethelencies identified, and how
these historical events/decisions continue to shioemselves today through the
feedback on the cases of the lean strategies ingoitd.

Family Business Since 1890 Starting out as a family business has set the
business on its original path, and 112 years anstill a factor in how people see the
business and approach their work. Throughout tlaesyéamily members have been
directly involved in running various companies withthe Group, ensuring the
business remained on this path. This initial beigiprhas therefore created a path
dependency that is evidenced today in feedbackréfats to “family values” and
being “insular” and “parochial”. The family origishould in some senses be a
strength to capitalise upon. Some people notedetmgioyees feel like a part of the
family, but that with new people coming into theshess it was beginning to feel
less like that. However, the downsides of the farhiéritage would appear to be a
lack of challenge, reluctance to engage with partieternal to the organisation and
lack of accountability.

“Builder” Culture Prevails - The family business heritage is closely linked t
the second path dependency identified, that of ¢hee study company still
considering itself to be a “builder” rather thamémain contractor. Nearly all of the
interviewees, when asked what the business dogdaded the word “builder” in their
response, despite the company having no direcutadoed engaging a supply chain to
carry out its works. This path dependency of beirtguilder, whilst having positive
connotations with respect to reliability and qualtan be considered to be restrictive
with respect to the strategic intent to becomeotutsons provider.”

Lack of Standardised Processes due to Loss of Fuiatal Heads — The
“builder” path dependency has undoubtedly beerfossed by a disconnect between
what people actually do and the Company’s strategent; with no standard ways of
working, aligned to strategy, people had develofheir own methods. In the late
1980s, functional heads, who were middle managenuaiined ways of working
that were implemented across the business; inteeds recall being given a manual
which clearly defined their role and the managenmeporting they needed to adhere
to. The loss of these functional leads in 1988 m&2ompany standards were no
longer documented and implemented across the lassiaad that operating divisions
began to define their own ways of working. It i® tremoval of these functional
heads, the process owners and experts, that hds tihea business to become
accustomed to lack of standardisation, and peopt®rning unaccustomed to being
involved in defining processes for their functiormaka. This lack of process has
impacted the level to which strategy has been edaict practice. This is evidenced
by the short-lived nature of Company initiativesiethonly endured for short periods
of time.

The recent lean strategies were designed to ciieateew standard approach, and
feedback shows that people are beginning to sebehefits of standardisation, with
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someone commenting that the “tools provide a platfdor implementation of
Company procedures that prior to the developmertheftools was outdated and
inadequate.” The comment that “people used to workolation and in the way they
have always have done it” was in the context ofnaekedging the benefits of the
improved ways of working, as well as accepting fr&viously there was a lack of
definition. Despite the perceived benefits howevérwas also recognised that
“people will embrace good tools and ignore baddbaind “everyone has taken on
board the tools which aid their particular job.”iFevidences that partial compliance
still exists and that the path dependency has een lfully overcome as people find
ways to get around changes they don’t buy into.

Divisional and Departmental Silos- Regional businesses were first created in
the 1970s when various businesses were acquireseTdicquisitions have created a
path dependency as these divisional businesseshieaoee silos that other parts of
the business feel excluded from/in competition willhe creation of the divisions
need not have led to the dependencies that aréngtdo be overcome today,
however the organisational structure and approagbrdcesses that went alongside
the creation of the divisions meant that variati@came prevalent and each part of
the business created their own ways of working. @ag or another, all of the work
winning case study interviewees mentioned the dipeyalivisions in the sense of
them having divided the Company. This discord betwelepartments has made
implementation of change more difficult. An examplethis is the work winning
process, where estimators are reluctant to stapgdactivities that are now allocated
to work winning managers since they feel it dimnas their role and importance
within the business.

In-house Developed System The final path dependency identified concerres th
Company’s ICT systems, specifically the creatiothef in-house developed database
system launched in 2003. All of the people giviegdback referred to the way the
developed processes and tools are accessed thtbaghystem, with comments
ranging from referring to lack of user friendlineds people simply asking for
“paper!” copies of the documents. Although the i@@m, in their feedback, feel that
the business has begun to “pull” on their serviemsl people are arguably becoming
more ICT aware through use of personal mobile pwaned laptops, the current
system does pose a barrier to the way recent chdmgee been received. Whilst in
some respects an in-house developed system giwdmiiness flexibility, and means
it is not reliant on external third parties providi bespoke products, there is
undoubtedly evidence, in the form of the feedbdbkt the decision to develop its
own in house system has locked the business ip&thathat it now needs to review.

Summary - Feedback from the recent change strategiesdipedto identify the
path dependencies that exist within the case stadyany. Therefore, it follows that
all of these path dependencies have had an impachowv the recent change
strategies have been received by the businesdaiiily builder heritage is apparent
in the way people view the business and retainval lef insularity and lack of
challenge, meaning introducing change strategies different ways of working
create fear in the sense that it moves people fotlteir comfort zones. Creation of
operating divisions, coupled with the loss of fuocal heads who took ownership for
processes, helped lead to silo mentality and vanatin ways of working across the
divisions being accepted; only since the benefithe recent process improvements
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have been seen in practice is the downside ofdhation being appreciated. Finally,
ICT has proven a barrier to new ways of workingngeaccepted, regardless of
whether this is a true barrier, due to the limitas of the systems, or an easy excuse
for people to resist change. The previous narradige outlined how each of these
path dependencies are interlinked, and how latentsvhave served to reinforce
earlier decisions and ways of working. For exampbe] functional heads not been
removed, the impact of having operating divisionghtinot have been so divisive.

The path dependencies uncovered here fit with thek wf Mahoney (2000) and
Ebbinhaus (2005) who discuss path dependency irdh&ext of sequences and of
events. Events that take place in the early stafes historical sequence, in this
example the setting up of a family building buseesre the contingent occurrences
that can’t be explained based on any prior evemiisase decisively important to the
final outcome. After these “contingent historicaleats take place, path dependent
sequences are marked by relatively causal patmrnghat can be thought of as
“inertia.” (Mahoney 2000 p.511.) In other wordg)ce processes are set in motion,
they tend to stay in motion, with the inertia ceshensuring these processes and
patterns are repeated over time, or meaning thzgesent decisions lead on from
each other as an apparently naturally occurringesecg of events.

PATHS TO THE FUTURE

The path dependencies uncovered and discussee ipréivious section show how
events and decisions from the past are continaingfiuence and present themselves
in the present and indeed pose barriers to chadgeever, despite these path
dependencies, there is still evidence of changeurdog within the business.
Feedback from the interviews evidenced people agnhing to see the value of
consistency and standardisation and its impact enfopnance; “alignment of the
processes across the business was necessary*laglteVe they are a very important
part of our businessow”, evidencing that they weren’t before but thatrepn has
been changed. Similarly, the support for involvipgople in change, e.g., it was
“right to draw on the skill base across the bushesd comments that asked for
further people involvement, such as “I believe people who have produced the
tools would have welcomed rolling out their toolsliow that path dependencies are
being overcome and that this opportunity shouldcpitalised upon further. New
people to the business would also seem to be oeeaew paths through their
openness in involving external organisations indirg their ideas into the business.
Ebbinghaus (2005) discusses three possible scenafiw institutional

transformation. Path stabilisation involves the fgmaal adaptation to changing
environmental conditions” (Ebbinghaus 2005 p.17y a&s most likely when an
institution is strongly entrenched in its ways adrking, is remaining true to its core
principles and is locked into its original pathattiPdeparture is likely when there are
more significant changes in the environment andnwviarlier decisions have not
narrowed the future path such that they determuifig the next step. Path departure
could be achieved through “gradual adaptation tiinqeartial renewal of institutional
arrangements and limited redirection of core pples.” (Ebbinghaus 2005 p.17.)
Path departure could therefore be achieved thrdmglp term gradual changes that
over time add up to a larger re-orientation (Piers2000b), a situation where the
business changes the purpose from which it wasligiintended (Thelen 2003), or
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the addition of a new orientation to the busindsast trequires its own separate
arrangements and ways of working (Thelen 2003.)allin path cessation or
switching is a radical transformation that ceades gelf-reinforcing ways of the
business and gives way to a new institution ipliése.

The case study company could therefore be considerde undergoing path
stabilisation; it remains entrenched in its cors@ples of being a family owned
building business, and the lean strategies to date served to adapt its ways of
working. This change could be continued, and theh piependencies in existence
marginally overcome through the following recommatinohs.

It is recommended that the business develop stcatetationships with third
parties, for example universities, clients and aitasts who are able to access
industry best practices, latest research and peovespoke services that are outside
of the immediate skill sets within the business.ingothis would help tackle the
parochial and internally focussed behaviours thadtemce the family building
business path dependency. This approach is aliegidg taken in some areas of the
business, for example in work winning where extepaaties have been engaged to
provide expertise in the areas of publishing andudtent presentation. Strategic
relationships, rather than one off interactionsuldoallow consideration of future
strategic targets, not only in terms of work wirmibut also with respect to technical
advances, industry developments and managemesat/soc@nces.

Continuing to engage people in developing and iwipg their processes, and
driving the implementation of lean principles inisthway, would continue to
overcome the loss of functional heads, would hegak down divisional silos (as
working parties should be made up of people fromose the business) and should
also help develop capabilities in the areas of ggecimprovement. Developing
process improvement skills could also enable petmplereak free from the “builder”
mentality and begin to challenge what they do aad hhey do it. Best practice
sessions could also reap similar benefits if theyenfacilitated to encourage people
to problem solve and think in a different way. Ariee of best practice sharing
sessions would also give people a means of shadiegs and promote a more
outwardly looking approach, helping to overcome tivsional path dependency.
Management’s role in driving and supporting the$feres is critical, and it is
recommended that the manager role needs to bemedefnd communicated so that
managers realise the role they should play in Iegrproblem solving and coaching.

The business also needs to find a way in whicmvolve people in future ICT
strategies and technology choices. Employee engagtemthe process improvement
activities to date has been shown to give incredsgdin and credibility to the
change. This needs to be achieved with ICT imprams) so that ICT solutions
facilitate, rather than become a barrier, to change

The above proposals would continue the changehdmabeen started by the lean
strategy employed to date within the business aodldvfocus effort specifically on
overcoming and breaking the self-reinforcing cyciesevidence due to the path
dependencies. However, to meet the business’ssfgtuategic aspirations to become
a “solutions provider”, it would seem that path depre, rather than the marginal
adaptation of stabilisation, is required. To thsl ethe business would need to create
a clear vision and set of principles that couldchecaded and implemented through
renewal of processes, systems and capabilities wioaild be aligned with that
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strategy. There is perhaps also the potentialdatera new layer (Thelen 2003) to the
business that could focus on new work streams heckfore have its own ways of
working and separate set of core principles andiesl with new people and/or
people with the capability to relinquish the oldhgiples and history.

CONCLUSIONS

The research carried out and reported in this pgpevides evidence that path
dependencies inhibit the implementation of learategies and as such, lean
implementation strategies need to understand ancbuat for these path
dependencies if they are to be fully realised affiecgve in practice. It therefore
follows that the issue of path dependency need® timregrounded in lean debates if
the topic of strategic lean implementation is taadganced.

It is suggested that without an understanding ef ghth dependencies and the
company’s unigue path through history, participantshange programmes will find
ways around change and revert to continuing as #hegys have done. Only an
acknowledgement and understanding of the barrechange will allow them to be
consciously overcome. In other words, understandimey path dependencies will
allow lean strategies to be targeted to overconeeréinforcing mechanisms and
inertia created by the path dependencies, enalolvg paths to be created. Path
dependency analysis is therefore a tool for undedihg the root causes of barriers
to organisational change, which in turn will all@ppropriate change mechanisms to
be determined.

Alternatively, there is the option of ceasing erigtpaths, or enabling path
departure, by making more significant changes tgamisational principles and
processes. For example, in this case it is unlikiely the business can fully escape
being locked in by its family heritage, however nstnategic routes to market could
be created on new paths, following new processéls aifferent types of people,
rather than attempting to adapt existing aspectiseobrganisation.

Finally, the creation of path dependencies, espgdiose due to contingent
events, is by nature unavoidable; the case studypaay did not set out to create
those that exist, and decisions made now have ttenpal to become the path
dependencies of the future. Therefore, since funisrventions have the potential to
create new path dependencies, it is important teurenthat those you create
(intentionally or not) are compatible with the intled strategy. In other words, if
lean philosophy is core to the business stratdwn all aspects of people, process,
culture and ICT need to attend to that stratedyemtise new paths created will lock
the organization into ways of working that are @ét® with the strategy and prevent it
from being enacted in practice.
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