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ABSTRACT

One challenge facing many organisations is how gcolme Lean. There are two
aspects to this. First, what does a real Lean @gton look like? Second, how do

you get there? This paper seeks to provide answdhese two questions. It presents
an exemplar best practice Lean organisation forsttoation project management
which has been developed through a benchmarkingepsoinvolving 5 organisations.
Using the Reading Model, a validated benchmarkiragzess for construction, Lean

methods, philosophy, strengths and weaknessesnatgsad. Then a route map is
outlined which can act as a compass to guide osgdons wishing to undertake

Lean as defined in the Reading Model. It is hidghtiegl that the implementation of

Lean in construction project management often reguiboth a change in

organisational culture and structure. It is alsoessed that the effective

implementation of Lean requires a rigorous analg$ithe organisation’s capability

in relation to becoming Leaner.
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INTRODUCTION

This work forms part of a wider research-orientegjgrt which has been undertaken
in collaboration with a project management compdmym the South-West of
Germany. The company wished to develop a new giraite order to gain more
competitive advantage, by increasing customer faatien, efficiency and
effectiveness of its projects. To facilitate thise company decided to implement
Lean Construction, because previous research stimtghe implementation of Lean
Construction results in the improvement of the pibity, more stakeholder
satisfaction and higher quality (Salem et al. 2008pwever, the problem the
company faced was that the main focus to date rimsteof implementing Lean
Construction is from contractors, rather than fromject management offices which
are acting on behalf of the Client. Therefore a hewst practice model was needed to
provide a more holistic implementation of Lean Gangion in project management.
Hence the research project aimed to develop a texrmg-Lean implementation
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strategy. To achieve this aim, the research fosght to identify the characteristics
of a Lean organisation. Second, it focused on deteng a holistic approach for
implementing Lean Construction. The result is arLaplementation strategy which
is articulated as the ‘true north’ (after Rothed @D To arrive at the True North, a
route map was developed which acts as a compasa &iakeholder wishing to
become Leaner — in this case the project managernentany.

LITERATURE REVIEW

L EAN CONSTRUCTION

The increasing complexity of construction projecesults in a need for new
management paradigms. In search for new ways ofgiag construction projects,
the industry is adopting Lean Construction, becauaens to reduce the complexity
of construction projects and hence increase effgie(Ballard and Howell 1997).

Two different broad interpretations of Lean Constian can be found in the
literature on the subject. The first interpretatisrio directly adapt Lean production
principles and techniques to construction (Ballardd Howell 1998, Choo et al.
1999). The second interpretation, which is incmeglgi dominating Lean

Construction theory, is to develop a new methodplfmy construction inspired by
Lean production (Koskela et al. 2002; Vrijhoef aKdskela 2005). What both
interpretations have in common is that projects aomceived as temporary
production systems (Howell et al. 2004), which daoneliminate waste activities,
decrease none value-adding activities and maxinaiee-adding activities (Koskela
1992).

The outcome of Lean are processes which are higffilsient and effective, i.e.
performance improvement (Alarcon et al. 2005), ltesy in competitive advantage
(Almeida and Salazar 2011). The claimed benefitsusihg Lean Construction
techniques include: the reduction of waste, impnoeet of productivity, profitability,
stakeholder satisfaction, shorter constructiongais;i labour reduction, higher system
flexibility, higher quality and improved safety arftealth (Thomas et al. 2003;
Jorgensen 2006; Mossman 2009). When adapting Leaewaform of project
management is created, through the integrationeanlproduction theory, principles
and methods (Dulaimi and Tanamas 2001); it “différsm traditional project
management not only in the goals it pursues, tsat ial the structure of its phases, the
relationship between phases and the participangadéh phase” (Ballard and Howell
2003 p. 119).

If Lean Construction views construction projects @sique and temporary
production systems (Ballard and Howell 1998) anndbament of traditional
thinking about construction is required (Hirota @afmoso 1998). This is because
the implementation of Lean will lead to changesited project as well as at the
business management level (Ballard and Howell 1988¢ implementation process
needs the support of top management, in finanerahd as well as human resources,
although even with this support success is notaqueed (Almeida and Salazar 2011).
Therefore the implementation of Lean should firseus on activities which are
important and visible (Womack and Jones 2003). Whilsmotivate people and lead
to high levels of engagement within the organisasiostaff, which is a key
requirement for the success of Lean (Coffey 2008 effective implementation of
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Lean Construction also depends on the charactarisfithe company (Neto 2002),
which makes a link to the importance of businesaagament and especially having
an appropriate business strategy (ibid.). By wayaitrast Neto and Alves (2007)
pointed out that problems happens when these shont-focus on visible and
important tasks understood as lean implementaRather, the focus should be on
the long-term and founded on a solid basis (ibii)h the process looking beyond
economic aspects (Alarcon and Seguel 2002). Heheamplementation of Lean in
construction requires the organisation to becomeaaning company in order to
sustain competitive advantage (Henrich et al. 2006 learning company in this
context means “an organisation which facilitatess lgarning of all its members and
continuously transforms itself in order to meetsitsategic goals” (Pedler et al. 1989
p. 92). Benchmarking is a way to achieve innovatiod “breakthrough” (Alves et al.
2009) and leading construction organisations usechmearking to constantly
improve their performance (Pickrell et al. 1997)enBhmarking is seen as an
important continuous improvement tool, enabling pamies to enhance their
performance by identifying, adapting, and implenment best practice in a
participating group of companies (Ramirez et al04)0 It is a tool for business
strategy development (McCabe 2001) where the atmdbange business process for
the better (Pickrell et al. 1997). It involves cbanin relation to culture, process,
improvement of performance and productivity (Alare al. 1998).

Innovation is conceptualized as continuous impramem(CIl) (Kaizen) and
‘breakthrough’ as radical innovation (Kaikaku) (ks et al. 2009). The Kaizen and
Kaikaku perspectives create a relationship betweean and Benchmarking, in
which Benchmarking can be used as tool for intrgty@nd/or undertaking Lean
Construction (Ramirez et al. 2004; Serpell and &dar1996; Marosszeky and Karim
1997). However, benchmarking is not a straightfedvaask for construction
(Mohamed 1996). There are various barriers, suclCasstruction being a project
oriented industry; the product is usually uniquéeinms of design and site conditions,
and a temporary organisation needs to be create@dch project; a construction
project tends to be relatively complex; there isvide variety of materials and
components involved; many different agents take pathe process; and the final
product has a large number of performance attribute

Therefore different methods are required for berafamg in construction.
Mohamed (1997) determined three types of benchm@rdr construction: internal,
project and external. Internal benchmarking compareernal business operations of
an organisation in order to continuously improvesnth Project benchmarking
compares the projects of an organisation with eztbler to create a database for
managing future projects. External benchmarkingsaimadapt best practices from
other industries. There are different types of extkebenchmarking, which McCabe
(2001) sub-categorised as: competitive, functioral generic. Competitive
benchmarking compares a company with another wisiehdirect competitor. This
method causes difficulties in gathering data a®atlicompetitors might be not
interested in sharing their knowledge. Functionalgeneric benchmarking aligns
with Mohamed'’s definition of external benchmarking.

The construction sector requires tools or metholdghvare simple and flexible
(Garnett and Pickrell 2000). The current benchnmaykiools/methods which are
implemented in other industries do not always otfkhis requirement as they are
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often too detailed to be effectively applied to stoaction (Pickrell et al. 1997). The

Reading Model is one simple and flexible tool f@nbhmarking which has been
developed for the construction sector (ibid.) aad been further validated by Garnett
and Pickrell (2000). It consists of the followingggs: (1) recognising that you need
to change, (2) deciding what to benchmark, (3) dlegi who to benchmark against,

(4) defining what data to collect, (5) collectingtd and analysing it and (6) putting
the results into practice.

‘T RUE NORTH' APPROACH

The application of a Cl philosophy within the impientation of Lean Construction is
essential. Though Rother (2010) argues that thghimibe not enough because an
additional overall direction is required i.e. apply Lean thinking to construction
needs long-term thinking (Mossman 2009). Long-tersions or directions will help
to navigate through different actions to finallyhsve the aim (Rother 2010). With
its ‘“True North’ focus Toyota has achieved a leadifion over the past 50 years in
eliminating waste, creating value and improving awn products and processes
continuously (ibid). The goal is zero defects, 1008ue with the lowest costs and
continuous flow production. The True North worksaasompass proving a guide to
take an organisation from the current conditionvtere they want to be (ibid.). The
assumption is that every process step on the pattetTrue North will create benefit
for the organisation (Johnson 2007).

METHOD

The conceptual framework for the research is thadiRe Model (as introduced
above), which is a benchmarking technique develdpedonstruction (Pickrell et al.
1997). The first step in the model is a stakehotdeognizing the need to change and
the second step is deciding what to benchmark. stakeholder in this case was a
project management company (subsequently refewedst Company X), which
aimed to implement Lean Construction principles @xhniques in their projects.
This provided the rational for change and for bematking. The research adhered to
the view that there should be a long term straiaggrder to implement Lean in a
sustainable way (Neto and Alves 2007). This credledidea of the True North
approach, which aimed to navigate Company X thrabghpath to becoming the best
Lean Construction project management company. ldl targets set are part of a
pathway to achieving this vision.

The next step is to determine the benchmarkinghpest Here the research faced
the problem that Lean Construction has not beenleimgnted by project
management companies acting on the client sidbersame region of Germany as
the stakeholder. Hence competitive benchmarkinddcoot be undertaken. Therefore
functional and generic benchmarking was proposé@s Eean Organisations [LO]
were selected, based in the same region as Comfian®-A, LO-D and LO-E are
very well known Lean Construction consultancy comes in Germany. LO-B
produces paper machines as its core business ame ief the biggest in the world.
LO-C is one of the biggest construction contractorSurope.

Then benchmarking criteria is defined. This regglia deep understanding of the
implementation of Lean, which was facilitated usangualitative research strategy as
it provides rich information on the use of Leampiples and techniques (Ramirez et
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al. 2004). As a result semi-structured interviewsrav utilized, which have the
capacity to provide insights into how researchipgents view the world (Bryman
2008). Each interview lasted on average one hath. €ehey were tape recorded and
transcribed. Thematic analysis was then undertakdeich resulted in four broad
benchmarking criteria, namely: philosophy, strengtleaknesses and techniques.
These broad criteria were then sub-categorised 36taharacteristics of Lean. The
next step was to collect the data. This was doirgyus quantitative method, whereby
the developed benchmarking were sent to the saraefimpanies and they assessed
themselves within the benchmarking matrix.

FINDINGS

L EAN PHILOSOPHY

All the LOs stated that the philosophy is the m&gnificant issue if one wants to
implement Lean. As stated by LO-Dxhe philosophy is so essential that it’'s a basic
prerequisite for the successThe LOs use different models to convey the Lean
philosophy into their organisations. LO-D saitie' use Workshops and they should
be conducted with adequate business games/sinulttibring a wow-factor to the
participants”. LO-D argued further that the creation of a smaticess in a specific
area serves as a kind of lighthouse for the peapte motivates them to internalize
the philosophy. However, especially at the begignte LOs faced difficulties in
getting the Lean philosophy accepted. This diftigwhas articulated by the LO-C:
“approximately 10% of the employees are fundaméntajainst the Lean philosophy
and as many are direct convinced about it and faka, but the mass (80%) have a
neutral attitude and need good and continual tragnto be convinced”.

Table 1: Benchmarking Lean philosophy

LO
Lean Philosophy A B C D E

Very Very Very

How important High  High high high  high
Implementation by training X X X X X
courses/lessons
Mentor of the Philosophy X X X X
Acceptance Good Good Average Good Good
In-house training X X X X X
External training X X

Table 1 shows that all LOs believe the Lean phipiyoto be of high importance and
in order to facilitate this philosophy within theganisation different types of training
initiatives are required.

ADVANTAGES AND BARRIERS

All LOs saw clear advantages from implementing LdaD-B said:“in terms of time
saving we could identify in the whole process aprovement of up to 30%within

People, Culture, and Change



Nesensohn, Demir, and Bryde

the last 15 yearsLO-E concurred, stating thatve identified cost savings in our
projects from 10% to 30% However, the LOs also experienced problems. LO-D
believedthe planning effort is higher for a constructiomgpect but thereafter there
is less control effort neededlL.O-C argued that Lean Construction does not yéisil
every corporate culture and that short-term thighiy tope management is a barrier
within the approach. The danger of falling backtie old daily routine way of
working, without any Lean approach, was also idietiby the LOs as a danger.

Table 2: Benchmarking Lean - advantages and barrier

Lean Advantages A B C D E
. . 10- 10- 10-
0 0
Time savings 20% >30% 50% >40% 30%
. 10- 5- 10- o 10-
Cost reduction 20% 10%  50% >15% 30%
Quality improvement Yes Yes Yes Yes Yes
Lean Barriers
Sustainability of the employees X X X X
Understanding of Lean thinking X X X
Enduringness of the
X X
management
Willingness to change X X X X
Increase of the planning effort X
New partners = no continuity X X

Table 2 summarises advantages and barriers of lAgrantages are articulated in
time, cost and quality terms. Barriers relate te ttaditional thinking, culture and
structure of the construction industry.

LEAN METHODS

All of the LOs believed that there is a necessidy d& basic organisational set-up
before a company can start implementing Lean. L&&aBedyou have to implement
a professional project organisation before you stargo Lean’ Furthermore most
of the LOs believed that: willingness to changdeafve communication channels,
the existence of a clear organisational vision dnel commitment of the top
management all must be present in the organisatsetaup. LO-E expressed the
view that:“All project participants have to be pre-qualifigd find out whether they
fit into a Lean project or not”Within this basic set up the LOs determined basrier
such as internal boundaries in the hierarchy leeebn organisation, lack of holistic
thinking or unwillingness to abandon old habitseTtean methods have to be used
by the employees, which results again in deeperenstanding of the Lean
philosophy being crucial at the operative level vasll as the strategic level.
Furthermore all LOs customised their Lean methadere they used them.

Table 3 shows how the LOs are using a high vaonétgchniques/methods which
are typically associated with the different conaam of Lean. The 5 Ss, 5 Whys,
visual management and continuous improvement psdoeiag used by all.

Proceedings for the 20th Annual Conference of the International Group for Lean Construction



Developing a “True North” Best Practice Lean Company with Navigational Compass

Table 3: Benchmarking Lean techniques/methods

>

B C

W)

Lean Techniques
58S
5 Whys
Visual Management

X X X X

Continuous improvement process
Spaghetti Chart
PDCA - Plan-Do-Check-Act

X X X X X X
X X X X X X X|m

Production Analysis Board
Setup Reduction
Value-Stream Mapping (VSM)
Just in Time

One Piece Flow

X X X X X X X X X X X X

Pull System

X X X X X

Mistake-proofing
Kanban

TPM -Total Productive Maintenance X

X X X X X X X X X X X X X X X X

X X X X X X X

Heijunka

xX X X

Last Planner System
Lean Project Delivery System X
Basic set-up are required Yes Yes Yes Yes Yes

Use in the planning phase X X X X

DISCUSSION AND CONCLUSION

The interview and survey findings give an indicatiof what a Lean organisation
looks like in practice. Even though the benchmayksirategy was generic and
functional, the data collected provides findingsickhare general and applicable to
any type of organisation. For instance the findisgggest a deep understanding of
the Lean philosophy is essential for any type ajaaisation wishing to become
Leaner. This can be related to the need in mangscias cultural change, where the
company has to move from their traditional culttwethe Lean culture, so that the
new way of working becomes second nature. Thisumllichange includes seeing
projects as temporary production systems, moregssothinking, the elimination of
waste and the pursuit of perfection in the proprotesses. To facilitate this, training,
in various guises has to be carried out. Howevecedhe organisation is aware of
Lean thinking and its techniques then it comes twenspecific issues which are
related to the nature of construction project manant and here the collected data
became more limited in use. A logical way forwasdhe establishment of a strategic
business unit, which will customise over time thigamisation’s own way of doing
Lean Construction and develop acquisition stragefpe projects under the umbrella
of Lean. However, the success of project managefemt the Client’'s perspective
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depends on the effective participation of all tlaeties involved in construction, i.e.

the designers and the contractors. Project managemeals with issues at the more
strategic level, through defining the key milestmnéhe quality standards and other
(mainly economic) resources to the parties involiredonstruction. Therefore, the

project management company cannot achieve an apgtepean approach at the
construction project level without the participatiof others. All the parties involved

have to be taken on board. This requires the imroknt of those with a similar level

of Lean knowledge and culture as the project mamagé company and the Client.

As a result the project management company hast titnes framework for operation.

Train employees the Lean philosophy
Build strategic business unit
Develop own Lean workshop
B™ " Develop a acquisition strategy

Step5  Develop a appropriate Lean contract

Fully matured
Lean organisation
who delivers
projects in one
reliable end to
end process

Customise suitable Lean techniques /’-\(
Train employees in the Lean techniques A\
Step8  Pre-qualify contractors and designers K / /
IB™ " Build up a pool of designers/contractors
Z 'Step 10, Select the most suitable planner
Step 11, Present the planner your aims and commitment It
s Step 12 Train the planner and his team
Step 13 Get other trade planners on board by the same way o Stepl5 oo
Step 14 Continue lean trainings and show success u a “light house™ /

Step 13
| . —
Step 15 Reduce the work-flow variability Step 11 ‘| —‘ / o Step 14 o

~
Step 5 / L
| i L
— L t Step 10
Step 8

Tim:

Gray color = External process Black color = Internal process Less significant Very significant Repeating process
y T g P 2 Pt

LLnyemn

Figure 1: True North Route Map

Figure 1 shows the route map for Company X, witvesa identified steps to move
towards their True North. The route map can theesfoe seen as a navigating
compass showing the way to the goal. It might benezessary or practicable to
implement each step on this way. But as long a$ asep taken is on the path
towards the True North the organisation will continsly improve their Leanness.
Furthermore, in addition to these steps it mighbbaeficial to change the structure
of the project organisation and introduce the “L&anject Manager”. Working at a
strategic level and across all projects, in a mamkén to a six sigma black bet
working on quality improvement projects, the Leanj&ct Manager can play a key
role in educating the parties involved in consinrcon Lean thinking, principles and
techniques and providing advice and guidance doto to optimize the processes
associated with Lean.

Further research is required in the field of maunmodel developments,
specifically in terms of how to measure the gapvieen where a construction project
organisation is currently at and where they wartean terms of Lean Construction.

So to conclude, we return to the original researadstions: what does a real Lean
organisation look like? And how do you get theré® Tindings of this research show
that a Lean organisation develops a philosophy dase Lean second nature.
Furthermore projects are seen as temporary pragusyistems. A Lean organisation
is aware of process thinking, the need to elimivedste and uses customised Lean
techniques and methods which are adapted to smibifanisational requirements.
Finally they foster long-term and deep-rooted aaltichange which is facilitated
through the commitment of the top management, naleand external training
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initiatives and a long-term vision providing a aléacus and direction of where they
want to go in terms of becoming more Lean.
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