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Abstract

Surprisingly ahigh failure rate of lean initiatives in delivering promised business resuksntall
guestion the practicality and fruitfulness of lean as a change methodelagy.lean experts and
scholars have tried to reveal the determining factors that affect the chance of success or failure of
a lean initiative under different labels such as inhibitors, barriers, obstacles, or key success factors.
One prominent concept, wbh is directly or implicitly mentioned in many of these studies, is
profound role ofd e a d e Mhiststudyplirsues two objectives two phasesmainly through
conduct of a survey among lean practitioners in different industiiesresearch objectivese

to investigat the role of leadership in achieving favorable business resultsto brmulae a

holistic lean leadership modeThis model is based on practicahd realistic leadership
experiences of two iconic lean companies, and also verified, naodified as appropriate,
according to the findings of the survey. Ingrainihgculture of respect for p@te, commitment

to (leadership selfdevelopment, establishing (lean) overarching and supporting structures, and
reinforcing lean in dayo-day management activities, are 4 main layers of the model that enable a

leader to reach to the ideal state of a lean organization, which is kaizen (continuous improvement).

Keywords:lean leadership, lean management, lean culture, sustainable learthie&img, lean

manufacturing



Introduction

As a business grows, inevitably the whole systemsluding the organizational structure,
functional interactions, the nature and range of products, customer relationships, and its other
components, become morengplex and difficult to manage. This complexity in most cases
diminishes its flexibility to change and decreases the performance eventually down to a level
which threatens its viability. Competent and smart business leaders recognize the need for
improvemem or change initiatives early on the path. Nevertheless, substantiated by the available
facts, in most cases this vital need is ignored until a severe crisis emerges (Womack, Jones, and
Roos, 1990; Pyzdek, 2003). Over the decades, different approachmastandologies for change

have been developed and deployed. Although each of these methodologies has gained success to
some extent, they are either limited to isolated improvement projects at particular points of time,

or are ambiguous when it comes to a&ggilon and implementation.

Lean is one of the most reputable change methodologies (A. Taylor, M. Taylor, and McSweeney,
2013) that originated in manufacturiignown as lean manufacturing thdiut later evolved to a
continuous improvement process affegtall aspects of a business system (Holm, 2010). Today,
this is generally referred to as lean thinkimghich,as a comprehensive and continuous change
strategy, touches every aspect and every function of a business. Not only does it transform the way
any function works within a system but also it affects all the intangible elements of a business
system, such as the organizational culture, interrelationships between different functions within
the system as well as external relationships with other stalerkdlke customers, suppliers and
shareholders. Therefore, unlike other change methodologies, lean is not just a collection of

disconnected improvement projects.

Lean, by its definition, is a continuous improvement process rather than a series of daate
events. In addition, what gives lean an edge over some other methodologies, e.g. TQM, is that it
is not confined by just some principles and vague recommendations. Lean provides a clear

practical roadmap for change and is equipped with a comiledaonol box for execution.

Nonetheless, lean has not been as successful as expected in delivering the promised results
(Emiliani and Stec, 2005; Dombrowski and Mielke, 2013; Poksieské 2013)



Problem definition

Leard s pi 0 n e amd,som&bd iys suceessors like Wiremgldthave reaped astonishing
benefitsby usinglean as their change strate@iiesewere notoneof-a-kind resultspecause they

have been able to repeat their success frequently in their several attempts and they also have been
successful in sustaining the benefits over a long period. However, in striking contadstxto
amazingsuccess stories, the majority of tteempts for lean transformation either fail remarkably

or at least fail to live up to the initial expectations (Emiliani and Stec, 2005; Dombrowski and
Mielke, 2013; Poksinska, Swartling, and Drotz, 2013). In fact, an extensive survey done by
Industry Weé& in 2007 reported that only 2% of the lean programs lived up to the expected results
(Liker and Franze, 2011). Lean principles and tools might sound simple, but in practice most
organizations either fail at the initial implementation or fail to sustarb#nefits over time. This

high failure rate (Emiliani and Stec, 2005; Bhasin, 2012) along those fewhiuwihg results,
bring this question to the foreground: Awhy d

companies but fail for a lot of the? 0

Many authors believe that successful implementation of lean entails change in the organizational
culture and giving enough attentionthke6 r e spect f or peopl ed principl
2013; Dombrowski and Mielke, 2014; Bhasin, 2011; Liked Balle, 2013). Tik enormous

emphasis on culture and people development either have implicitly brought the important role of

leadership to the foreground or were explicitly followed by it.

Nevertheless, delving in the lean literature, one tenpeigasive in many books, research papers,
expertsod speeches, and articl es: 6Leadershipbo
factor or O6effective | eadershipbé I|isted as Kk
leadership as an iperative in any lean turnaround (Aij, Visse, and Widdershoven, 2015;
Dombrowski and Mielke, 2013; Mann, 2009; Ahmed, 2013; Bodek, 2008; Holm, 2010; Jadhav,
Mantha and Rane, 2014; Goodrideteal.,2015). The experienced hurdles and challengeso of

many canpanieson their lean journey, coupled with this omnipresentemphasn | eader s hi

role, triggered th@eedto investigate the role of leadership in successful lean turnaround.

As from the sharehol der ,the ultimatesgoahoéasimpoowement 6 s p
or change initiative isnenhanced bottom lind.o0 t he aut h dheéxistenkerobaml e d g e,

direct association between | eadershipds rol e

3



never been investigatetihus theresearch question of thtisesisis fil s | ean | eader sh

factor towards a successful l ean transfor mat.

If the answer to the above question turns out to be affirmative, it leads texthegroblem, which

is the necessity of a comprehensive and practical lean leadership model. Leaders, who are about
to embark on their lean journey or are already struggling with the challenges of lean
implementation, often feel lost, confused, or eskagical. This is because leading in a lean way

is significantly different fromand in many occasions even in complete contrast egtiyentional
leadershipmethods, to which they are accustontgal,a holistic and practical leadership model is

necessaryor leaders in order to guide them and pave their way.
Research objectives
This study pursuetherealization of two main research objectives:

1- Investigating the role of leadership as the driving factor wiaibbws lean to deliver
superior business results.
2- Devising a holistic lean leadership model incorporating all practical aspects of leading a

lean organization.

In the following chapters, first, in order to define the context, the available literature is reviewed
extensively in chapter one. Chapter two describes the methodology that is used for achieving the
above objectives. Chapter three addresses the firgitivigj@nd uses the findings of a survey for
validatingthe role of leadership in delivering desirable business resulthiapter four, findings

from the literature alongside the results of the survey are used for developing a lean leadership
model. Finally, in chapter five conclusions are drawn from the results of the study and the

limitations and opportunities for future work are discussed.



Chapter 1Literature review

In the following sections, the literature on lean and lean leadership will bessistion three
levels.At the first leve] in section 11, the history and origins of lean will be discussed. In section
2-1, lean principles and componemfsleanwill be reviewed. Finallyatthe last levelin section
3-3, definitions of leadership tie literature and available scarce resources on themaomvly

focused subject of Ol ean | eadershipé will be

1--Leands origins and history

Toyota entered the U.S. mar ket in 1957 but i
startel to feel the threat of their Japanese competitors who now had entered the U.S. market and
were seriously competing with them with lower prices and better quality. In partiCojerta was

taking away the lead from American giant auto manufacturers @oud&ifor, 2013). This strong
appearance of Japanese competitors in the U.S. market made many academdustry
researchers curious about the Japanese and 1in
Although John Krafick (1988), a researcirethe International Motor Vehicle Program (IMVP),

was the first to use the worldan $choelafiManagementhi s m
to refer to the Toyota Producti@ystem(TPS)(Womacket al, 1990; Samuedt al, 2015; Parkes,

2015; Balard and Tommelein, 2012; Halling and Wijk, 2013; Holm, 2010; Poksketskia 2013),

thepubl i cation of the book 0 ToipWomackddnesnaed Rodsat c
(1990)was a landmark in the history of lean as it officially and extensivehpduced lean
manufacturing (also known as lean production system) to the academic community as well as the
industry (Parkes, 2015; Miina, 2012; Bhasin, 2011; Faatral.2009; Poksinskat al, 2013).

Although lean manufacturingvhich later evolvednto lean thinking, lean philosophy, or lean
management system (Begatal.,2013} is coded and documented based on the TPS, many of

its principles and tools (e.g. JIT and flow), had not been originally new concepts in late 90s
(Womacket al.,1990;L. i mirena and Vi e.nrafact, Jaghhesenean piodeers (2.9.

Eiji Toyoda and Taichi Ohno) built on the innovations of their predecessors like FredericK Taylor

and Henry Ford (Womaaital, 1990; Parkes, 2015; Li ailami ena a
and Stec, 2005; Schwagerman and Ulmer, 2013). For instance, development of Just in time (JIT)

as one of the pillars of lean can be traced back to 1799, when Eli Whitney signed a contract with



the U.S. Army for the manufacture of 10,000 muskets ah@medibly low price and introduced

the concept of interchangeable parts for the first time to the American industry (luga and Kifor,
2013; Woodbury, 1960). Standardized work and time study were first introduced and
conceptualized by Frederick W. Tayldr,at her of 6scientific man a (
60Tayl ori smo, at the end of 1980s (luga and Ki
study and process mapping were introduced shortly after by Frank Gilbereth and later lay the
foundation for valusstream mapping (VSM) ifean (luga and Kifor, 2013). Flow, as one of the

main principles of lean, was originally innovated by Henry Ford in 1913 (Womeiagak,1990;

Parkes, 2015; Schwagerman and Ulmer, 2013) with the productibafaimous Fmodel in pst

93 minutes. Although collective efforts of these pioneers like Ford and Taylor enhanced
productivity and earned competitive advantage for a while (Emiliani, 1998), it did notheep
Japanese from stealing their thunder.

By the time World War Il endkin 1945, Toyota was a small auto manufacturer that was struggling

for its very existence (Womagait al.,1990; luga and Kifor, 2013; Parkes, 2015). Imitating the
American mass production system was not an option on the table due to several reasding inclu

scarce financial resources, very small market, and shortage and high price of land for production

and storage (Parkes, 2015; Ballard and Tommelein, 2012). After spending a whole year
meticulously studying For dos opa, sodaftbetfourndar ofs y st e
Toyota, resolved to find wayet ai | or t he American mass produc:!
culture, tiny market, production constraints, and {wzet economic realities. He was also inspired

by the instructions of quality wirds like Ishikawa, Edwards W. Deming (1950) and Joseph M.

Juran (1954) (luga and Kifor, 2013; Parkes, 2015; Ballard and Tommelein, 2012; Schwagerman

and Ulmer, 2013). Statistical Quality Contrthle PlanDo-CheckAct (PDCA) cycle, and Pareto
chartslatetb e came i nseparable parts of Japanbés qual.
great contributions from a number of Toyotabs

Ohno) was the TPS, from whitkan is derived.

One of the main pioneers ©PS was the legendary Taiichi Ohno, who invented the kanban system
in 1947 for the first time and conceptualized JITthe 1950s (i.e., in collaboration with Eiji
Toyoda)(Womacket al, 1990; Parkes, 2015; Womack and Jones, 1996).



Kaizen has its origins ithe 1950s, however it was Masaaki Imai who formally conceptualized it

as one of the main building blocks of lean (J. Singh and H. Singh, 2009).
1-2- Lean DNA

The five principles of 1specify value, 2identify value stream,-3low, 4- pull, and 5 perfection

delineate the main body of lean (Womack and Jones, 1996). Too@edhtionalization of these
principles, Womack and Jones (1996) proposed adtmg action plan: 1. getting started, 2.
creating an organization to changelr stream, 3instaling business systems to encourage lean
thinking, and 4. completing the transformation. They also,tlie very first time, formally
originated the term Al ean thinkingo and Al ean
management system rather than a production toolbox. However, the mainstream perception of lean

is still thetoolbox view (Emiliani, 2005; Gelet al, 2015).

Li ker (2004) formul ated the Toyotabs managem
(Figure 1):

Philosophy: longterm thinking as opposed to shtetm financial goals.
Process: the right wasfeee processes will produce the right results.
Peoplead partners: realization of O0respect for p

Problem solving: continually solving root problems drives organizational learning



Problem solving
(continuous
improvement and

learning

People and partners
(respect challengeand develop peopl

Process
(eliminating waste from the processes

Philosophy
(longterm thinking

Figure1l. 4P modelLiker, 2004)

Lean transformation occurs in three way<Cltural transformation, 2. Major operational change
initiatives, and 3. Continuous improvements (Jordan and Michel, 2001). They suggesstagour
iterative lean change initiative model:develop and refine project plan, &sess benefits: align
with strategic goals, evaluate leannesgsdess costs and risks: customer life cycle, development
and operations, lontgrm liabilities, 4 improvement: increase benefits, reduce costs, and mitigate

risks.

Murman et al. (2002) believe in an enterpnigde gproach to lean and defimdean enterprise

ashan integrated entity that efficiently creat
l ean princi pl eheyresamctheng deplaymentcot & thrpkasd valuereation

framework on all abovenentioned three levels of enterprise, which consists of 1. Value

identification, 2. Value proposition, and 3. Value delivery.

Miina (2012) proposed an empirical lean implementation model in the form aftepSclosed

loop: 1. lean knowledge acquisitidh lean house development, 3. lean house communication and
training, 4. lean implementation process planning, and 5. lean implementation process execution
(Figure2).
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Zuccessful lean
ittt em errtati on

Figure 2. Lean implementation proce@dliina, 2012)

1-3- Lean andeadership

Leadership

Some of the key requirements for change are leadership, empathy, and solid communications
(Johnson, 1993). Therefore, lean as a change strategy or as pruactiagge management
system is not an exception. Verificain or rejection of this statement requires having a clear
definition of Al eadershipo.

Despite its seemingly simple and edsygrasp definition, leadership is a fuzzy concept that can
be defined and interpreted in quite a variety of ways. In fact, théooked difference between
management and leadership has led to inadvertent but detrimental confusion between management

and leadership in a considerable part of the literature.

Bennis (1989) highlights the fuzzinesdloél e ader s hi p ¢ o detine,butyoukinowt 6 s h &

it when you see it.o Actually most of the def
statement : Ayou know it when you see ito (Ki
definition of | edldercesdi pindgl|l madey shotphisgihes:



Acknowledging the shortcoming of the existing definitions, Bennis (2003) defines leadership as:
Al eadership is a function of knowing yoursel f,

trustamong ol | eagues, and taking effective action

Wi nston and Patterson (2006) st u-déOadiclesand ar ge
books and have identified more than 90 variables as pieces of leadershiphade picture and

concluded that each definition captsicen e or mor e aspect of | eaders

Rost (1993) reviewed 450 books and articles and finally distinguished leadership from
management. I n his wor ds: onshipbetwaey atleastohe marsagea N a L
and one subordinate who coordinate their activities to produce and sell particular goods and/or
serviceso. Qui te di f f erfellovis:!l y i lhea dcee fsihri eos ilse aa
relationship among leaders andldavers who intend real changes that reflect their mutual

purposes. 0

People often mistakenly associate the word #l
positions in hierarchical structure of organizations (Barker, 2002). Barker (2003)esetieat
management and leadership diverge due to their approach to change. While management strives
for stability, il eadership is a process of tr

integrated into the mores of a community asameaaswb | ut i onary soci al dev

In their quest for a comprehensive definition for leadership, Winston and Patterson (2006) defined
aleaderafllows: A A | eader is one or more people who
or more follower(swho have diverse gifts, abilities and skills and focuses the follower(s) to the
organi zationsd® missions and objectives causin
expand spiritual, emotional, and physical energy in a concerted coordinat¢dcetichieve the

organi zational mission and objective. o0

Emil i ani (2007) suggests a new definition for
that demonstrate respect for people, improve business conditions, minimize or eliminates
organizationh politics, ensure effective utilization of resources, and eliminate confusion and
rework. o He el aborates on how | eaders affect
their personal attributes. This definition has two distinct elementsrthlks it more compatible

with the lean paradigm:-Ie | i mi nati on of waste as one -0of the

emphass on respect for people (Emiliani, 2007).
10



Dombr ows ki and Mielke (2013) suggelkadershipisew de
a methodical system for the sustainable implementation and continuous improvement of Lean
Production System (LPS). It describes the cooperation of employees and leaders in their mutual
striving for perfection. This includes the customer foatiall processes as well as the lelegm

devel opment of employees and | eaders. o

Some common characteristics of the last three definiteas them to bédarmornzed with the
lean philosophy:dack nowl edgement of | eader s@ctichewite r mi n i
other people, including their followers, as important elements of leadership; diffé/2ntiation

between leadership and management by implying the transformational nature of leadership as

opposed to coercive nature of managemdtbwever s i nc e Emiliani 0s de
encompasses | eands maandnalthbughatedn serve asshie basiefor theni n a t
sake of this study, Emilianids has an edge over t

Lean leadership

Some surveys report success rates as low@a®Rlean attempts (Liker and Franze, 2011). This

low success rate is largely attributed to failure in sustaining results in theuongther than

initial implementation. Scrutinizing this phenomenon, the underlying reason may be explained by
LikeromoddIP t hat describes Toyot aldysr pynamid a g e me |
(Dombrowski and Mielke, 2014). Overemphasis on process and ignorance of the other three layers
(i.e. philosophy, people, and problem solving) are what feed this trend. Simplyigan, ifenefits

are to be sustainable, lean tools need to be applied in an environment that encourages asd espouse
respect for people, a procemsented mindset, and a continuous improvement culture (Bhasin,

2011). Mann (2009) believes that implementatdrean tools accounts for at most02@f the

lean transformation.

Thus, the question i s: Aiwho has the power an
improvement? To convert the managemaybbjective mindset talean mindset? To create the
cuture of respect for people?0 Pondering thes
has enough power, influence and authority to change people? To keep them on track? To reinforce

|l ean principles?o

Based on Wi nston andito aftleadenshspp ih Bas all (tHz2 Oe@yrégd def i

gualifications to assume responsibility for actualization of the afjpared parts of lean. The
11



leader is in a position to influence and change his/her followers and keep them on track by
constantly challengop and coaching them and clearly defining and promulgating the
organi zationdés values, vision, and goal s. I n

sustainable implementation and continuous success of lean (Dombrowski and Mielke, 2013).

Mann (2009)pr f ect |l y describes | eadershipds role in
missing link is the set of leadership behaviors and structures that make up a lean management

system. Lean management bridges a critical divide: the gap between leantodls | ean t hi nk

What brought leadership into foregrousuetfindings of a number of researchers, who have tried
to identify the barriers and inhibitoo lean implementationfhe natural resistance to change, the
anxiety and time that it takes from managenteriie actively involved in the process, motivate

workforce, and lead them by example are obstacles for lean implemeliBegamet al, 2013).

Based orthe findings ® anempirical data, the two factors leladershipand customer focus have
beenproven asmportant factors fosuccessful leaimplementation in thdalaysian automotive
industry (Habidin and Yusof, 2013)

Using Constant Comparative Method (Boeije, 20083 @ model for change proposed by
Robertson et al. (1993), Halling and Wijk (2013) identified 8 barriers to lean implementation
shared by both manufacturing and healthcarenknowledgeable lean consultantsleadership,

3- time, 4 no vision, 5 no ommon view of lean, 6organizational silos, -7insufficient

communication, and-8eactive culture.

According to Mann (2009), implementing lean tools accounts for ju¥t &0a successful lean
transformation and the remaining®8@s achieved throughchgre of | eader sd6 behayv
and practicesHalling and Renstro (2014onsider lack ofean leadership as the missing link

bet ween | ean toolbox and | eawselftdvekopgd Il eoaade
one of the reasons ftirelow rate of true lean success (Koenigsaecker, 2005). If lean is to succeed,
the senior | eadership needs to Apush upo his/
of the initial VSM team, and gain personal experience by actively participatingizens

(Koenigsaecker, 2005).

Reviewing the literature, top management resistance, lack of top/senior management focus

leadership, lack of top/senior management involvement (commitment and support), lack of

12



communication between management and workaeck,of empowerment of employees, and lack
of cooperation and mutual trust between management and employees are among the experienced

barriers to lean in manufacturing (Jadledal, 2014).

Ahmed (2013) attributed failure @& majority of lean efforts tasix major reasons including

distinction between management by objectives (MBO) and lean management.

Organizational culture is an incorporeal entity with critical tangible impacts and its shaping or
reshaping is one of the primary roles of leadership. Consequently, the highly determining role of
leadership in successful lean turnaround is implied indyrégtsome authors by highlighting the
culture as an imperative in a triumphant lean transformathmtording to Testani and
Ramaknishnan (2011) a successful lean transformat@mandsan organizational culture
transformation andransformational leaddngp is criticalto transform a business infadaptive

operating culture 0

Bhasin (2011) investigated the correlation between different performance indices with defined
cultural criteria and asserted that the main challenge for leaders in lean orgasizatostering

fla culture that is conductive to | eano.

Shook (2010) argues that the Toyota | eaderso6
improvements is indeed culture transformation. Oftgrored human aspect of lean, which is

signifiedboy or gani zationdés culture, plays a vital r
Lean | eadetoshi pbs how

While no holistic model, framework, or road map could be detected in the literature, some attempts
have been made for elucidating leadehi p6s contri buting or i nhi
behaviors, or roles in a lean transformation. Shook (2010) believes that changing behaviors and
attitudes through lean techniques, such as andon, in fact precedes the change of culture, not the

othe way around.

Seni or | eaders contri but e - deeeloping and édrplemeniirgc e s s
structures and processes for anticipating and responding to the difficulties of a lean initative; 2
transforming commitments to change into actuange, supporting and sustaining new behaviors

and practices; -3converting process improvements from project mode to ongoing process; 4

13



establishing and maintaining new, procéssused measures alongside conventional measures;

and 5 cultivating sustainale lean culture of continuous improvement (Mann, 2009).

Emi |l i ani (1998) defines the | ean behaviors a
minimization of waste associated with arbitrary or contradictory thoughts and actions that leads to
defensive behavior, ineffective relationships, poorccp er at i ons, and negati Vve
coined the term 6fat behaviord as opposed to
t he major negative out conpesss odf feamp |boeyheaev i coor nsm

inevitably diminishing participation level.

Bodek (2008) associates failure of lean undertakings with the difference between leading and
managing. He lists a number of key differences between leaders and managers including:
independent thinking vs. providing solutions, eliminating waste, showing respect, encouraging as
many ideas as possible from workers, cultivating a rashtilled workforce by job rotating,
instilling the mindset that two steps forwards and one step lzadki& ok, and encouragiriige

shaing of mistakes. While micronanagement is a positive contributoléan transformation in

short run, inthe long term micremanagement impedes the progress and sustainability of lean
efforts (Geleiet al, 2015).

Toyotaseeks managers with high capacity for improvement rather than experienced managers in
hope for quick results. Furthermore, there is a balance between the time that the executive spends

on the shogloor and in the office (Marksberry and Hughes, 2011).

Lean leadership is delineated by five basic principlesohtinuous improvement culture, gIf
development, 3qualification, 4 gemba (genchi genbutsu), anchbshin kanri (Dombrowski and
Mielke, 2013).

Dombrowski and Mielke (2014) have listed 15 pieadtleadership guidelines under these five
principles: Improvement culture-X ont i nuous | mprovement demand s
leaders have to promote the CIP, but may not intervene directly in the prsblemg, 3 errors

will always occur their consequences should be avoided;:-delfelopment: 4self-awareness is

the first step toward (se)improvement, 5after a promotion, the status quo has to be internalized,

6- lean leadership requires different abilities and behaviors; qualificatibeaders have to make
themselves in their actual job superfluousalBemployees need to be developed individuaHy, 9

learning has to take place in short cycles; gembadé€isions are based on facts; ftle gemba
14



is the place of action and learnirkg- leading at the gemba only works with a small ledder
employee ratio; hoshin kanri: 1®ngterm goals are never abandoned in favor of steorh

goals, 14the target system is also used to assess the employee developmentijratice Bdriving
for perfection the formulation of precise intermediate goals is indispensable.

Pokinskaet al.(2013) studied and reported managerial and leadership practices according to four
managerial processes proposed by Yukl (1997gdn leaders are more visibiethe gemba and
interact more effectively with employees|an leaders spend more time for face to face meetings
with employees and also use visual tools as a mean for facilitating informationflean 3aders
focus on cul ti v aemisolving cemppténocies ared @mdugly imvble them in
decision making process, anddan leaders encourage desired lean behaviors by instilling values

in the employees, sharing objectives, and serving as a role model and coach.

Aij et al. (2014) have reprted three common leadership characteristics that are critical to
successful lean implementation in the context of healthcare practice: 1. going to the gemba, 2

empowerment and trust, and 3. modesty and openness.

A relentless PDCA cyclecomprised of sindards, visualizing and reporting abnormalities, and
kaizen is the first responsibility of lean leaders and managers (Liker and Balle, 2013).

There is a trivial difference between the skills and competencies required from leaders for the lean

transformabn at the outset and then for sustaining the benefits (Found et al., 2009).

Effective and frequent communication is a positive leadership behavior. Pamfilie et al. (2012),
affirmed that #fAin a successful | mnanicatBriwkichSi g ma
plays a prominent role in employeebs support
lean leadership profile, Gelet al.(2015) have also recognized communication as a contributor

leadership attribute.

Given the complexityand fuzziness of recommended leadership behaviors and practices, iconic
lean companies, such as Toyota and Wiremold, may serve as practical exemplars to be used by
leaders. As an archetype of extraordinary successful lean transformation, Wiremold ishene of
most writterandspokenaboutle an compani es. Emi |l i ani et al
beginning from announcing a new strategy and rigorously refining it in iterative cycles. They

further try to establisthel e ader 6 s r ol e leanthroogh kaizem,tby explaming Azti n g
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Byrnedbs active involvement in selecting init.|
training, selecting kaizen team leaders, and identifying drosgional team members.

Based on his valuable hands experience in Wiremold, Byrne (2012) set the lean practitioners
straight about the way to go about | ean: iy a

management principles that will serve as the foundation on which your transformation will be

built: 1- lean is the strategy;2ead fromthetop,-* r ansf or m t he

peopl e.

0

principles to be stick to by leaders in implementing lean: 1. work to takt time, 2. cregieeoae

flow, 3. establish standard work, and 4. connect your custtmgur shop floor through a pull

system.

Testani and Ramaknishnan (2011) propadediean transformational leadership model (LTL)

(Figure3). This model describes the gravitational pull that transformational leadership behaviors

and transactionaéadership behaviors impose on dynamics of the interaction within and between

different levels of enterprise (levels of a living (open) system). They believe transformational

leadership behaviors pull the organizations culture toward a more adaptivamacdltere.
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improvements, shoterm business horizon, and shareholder focus rather than customer focus,

(Emiliani, 2005).

The missing link in competency models, which renders many of them ineffective despite the

substantial investments, tise underestimation of beliefs entrenched in the organizational culture

and | e adset

(Esniianin2003)d

Self-development and lean leadership tools

As the lean way of operating the business takes a completely different mindset, culture, and set of

skill and competencies, naturally leaders needs to change their own mentality and develop their

leadership skills if they are to coach and develop their subordinates. Therefedeyvsttbment
is one of the main elemesd f

| eader s hi p 6 sontext(@ombrowsle and Mielke,h e |

2013; Emiliani, 2013; Liker and Convis, 2012). Emilig2013)uses music as a framework to help

leaders appreciate lean leadership by comparing the similarities of learning to play a musical

instrument with learning how toxercise lean properly. Emiliani notes precise timing and
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synchronization, signified by takt time and beats in lean and music respectively, as the most
evident similarity between them. Emiliani (2013) asserts that just as it takes several years and lots
of practice and perseverance for a musician to master playing a musical instrument, senior
managers and leaders need to recognize the need fetelongnd persistent commitment to self

development and learning if they are to succeed in lean implementation.

Found et al (2009) have confirmed the necessityh@tioubleloop learning cyclexplainat all

levels of management for a sustainable lean implementation. Their study demonstrated a prolonged
learning curve for middle managers if an organization iotdicue reaping benefits from lean.

Liker and Convis (2012) have formulated a | eat
systematic way of | eadership development. At
values: 1 spirit of challenge2- kaizen mind, 3genchi genbutsu (go and see)tgamwork, and

5- respect for people. Four iterative phases of leadership development, which are repeated at every
level as a typical leader moves up the leadership ladder-acenimit to seHdevelopmet) 2-

coach and develop others, Support daily kaizen, and 4reate vision and align goals (hoshin

kanri).

According to Koenigsaecker (2005) four levels of change and learning are required for a successful
lean transformation: -1 Jishukin/RCI (rapid camuous improvement), learning about

basic lean tools and applying newean pr i nci pl es, unde+learsimgn s ei 0s
supportingleadershipor management practices, &tually believing the key principles t#an,

and 4 key changes ifeadershigoehavior.

Implementing lean in its entirety is significantly more difficult to be understood and practiced than

it may sound (Emiliani, 2013). Ergthe creation of new tools or adaptation of already existing
tools that can help leaders to perform their lyesmergent roles seems necessary. Schwagerman
and Ulmer (2013) elaborated on the role of A3 report as a leadership or management process for
ingraining the continuous improvement culture in the organization. They assert that frequent and
consistent applation of the A3 method, which is founded on PDCA and continuous improvement

mentality, gradually instills the culture of continuous improvement in both leaders and employees.

Emiliani (2008) put forth the idea of standardized work for executive leaderBleigpite
mainstream perception which considers leadership as a significantly volatile and purely

knowledgeb ased activity, he argues t hatto-daymork a s ms
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is notably varied. Emiliani (2008) believes that standaddimerk for leaders can reduce
inconsistencies in decisiemaking and also bad decisions which are the root causes of variability

and errors.

Jordan and Michel (2001) suggest use of balanced scorecard (Kaplan and Norton, 1996) upon
approval and acceptano&a set of strategic goals. Based on this balanced scorecard any strategic
goak have to be assessed from four different perspectives: 1. Customary financial goals, 2. Goals
rel ating t o c ugoasmrelatingtdeffiviantand gftectivedptions, and 4. goals
relating to preparing for the future through learning and growth. However, Jordan and Michel
added two more perspectives: 1. goals relating to globalization, and 2. goals relating to innovation.
They also draw attention on the sigcéince of having a balanced performance measurement

system corresponding to these strategic goals.

Lean leadership/management system vs. other management/leadership paradigms

There are divergences as well as convergences between lean leadership/management principles
and practices and other managerial or leadership paradigms. What gives lead leaders an edge over
others are some unconventional counterintuitive properties detindeaderd-or example,dan

project management becomes more efficient and powerful than traditional project management as

the complexity and uncertainty of the project grows (Ballard and Tommelein, 2012).

Ljungblom (2012) conducted a comparative stbdgt ween O6devel opment al | €
|l eadershipd and concluded that the similarit
However, while lean leadership behaviors are intended to serve the overriding purpose of
continuous improvement thrgh waste eliminationa developmental leadership model merely

seekgo get the leader® own upto their behaviors antb pursueself-developnent

0Shared | eadershipd and Oauthentic | eadership
thelean@r adi g m. ATeam | eadership is central for

leadership, authentic leaders have to be the reptotadthorities (Holm, 2010).

19



1-4- Literature review summary

Table 1 summarizes the explored available literature ol ean | eader shi p. Re
|l eadershiopdselkdowon of t he ttadrticidaerespdndibdittapaf s hav
leadership in lean implementation and also for describing characteristics and attributes of lean
leaders.Some authos have devised guidelines or-do lists for successfully leading a lean
transformation. Besides, according to the Table 1, imperative of leadership -sstadlished

explicitly and implicitly by scholars, which suggests the necessity of a comprehkaieeship

model at | eaderso disposal throughout their |
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Literature source

Significance of lean leadership

Implicitly

Shook  (2010): Toyotg
|l eader sod way
sustainable benefits out (
lean is culture transformatior|

Bhasin (2011): main
challenge for lean leaders
fostering i a
conductive tdg

Bhasin (2012): sustainabl
lean requires an environmel
that encourages respect f

people, processriented
mindset, and continuou
improvement.

Dombrowski and Mielke|
(2014): ignorance of lea
philosophy, people, an
problem solving, are
responsible
failure rate.

Explicitly

Koenigsaecker Halling and Wijk (2013):| Dombrowski and Mielke|
of sufficiently-self-developed| Mann (2009): lean leadership is one of th{ (2013): lean leadership
|l eaderso i s gmanagement f i barriers to lean| guarantees sustainability b
for low rate of tue lean| gap between lean tools ar| implementation in| coaching people and definin
success. Il ean t hi nki nd manufacturing and the values, vision, and goalg
healthcare.
Ahmed (2013): failure of leary Begam et al. (2013): the| Jadhavet al. (2014): lack of| Hibidin and Yusof (2013):
efforts is partly due to lack o| anxiety and time that it takel management involvemen| leadership and customg

distinction between
management by objective
(MBO) and lean
management.

from management to b
actively involved in the
process is one of the obstacl
for lean.

and lack of communication
cooperation and mutual tru
are among thebarriers to
lean.

focus are two key succeg
factors of LearSix-Sigma
programs in  Malaysiar
automotive industry

|l eaddaa shi pds h

Lean

Shook (2010): changing
behaviors and attitude
through lean techniges, such
as andon, precedes the char
of culture, not the other wa)
around.

Mann (2009): senior leader
contribute to lean by: -1
structures for responding t
the difficulties, 2 supporting
new practices; -3 ongoing
improvements; 4 process
focused meics, and 5 Cl
culture

Emiliani
behaviors

(1998): lean
minimize  the
Awast e asso
arbitrary or contradictory
actions. o O0Fg¢g
t o 6l oss o]
commi t ment 0
diminishing participation
level.

Bodek (2008): key
differences between leader
and managers includg
independent thinking
showing respect, encouragir|
ideas, and ndéearof-mistake
mindset.

Gelei et al. (2015): while
micromanagement is &
positive contributor to Lear|
transformation in short run, i
long term micremanagement
impedes the progress ar
sustainability of lean efforts.

Marksberry and Hughe
(2011): Toyota seek
managers with high capacit
for improvement rather tha
experienced manager a
there is a balance betweg
executiveso -t
floor ard in the office.

Dombrowski and Mielke,
(2013): Lean |
basic principles: 1
continuous improvemen
culture, 2 selfdevelopment,
3- qualification, 4 genchi
genbutsu, and-Soshin kanri

Dombrowski and Mielke|
(2014): 15 lean leadershi
gudel i nes suc
continuity, not intervening
directly in problem solving,
seltawareness, developin
each employees individually
and genchi genbutsu

Pokinskaet al. (2013): lean
leaders 1are more visible in
the gemba, 2 spend more
time for feceto-face
meetings and use visual tool
3- develop and empowe|
employees, and-&erve as g
role model and coach.

Aij et al. (2014): three
critical-to-lean leadershig
characteristics in healthcar
1. going to the gemba,-2
empowerment and trust, ar]
3. modesty and openness.

Liker and Balle (2013): &
PDCA cycle comprised of
standards, visualizing an
reporting abnormalities, an
kaizen is the first
responsibility of lean leaders

Found et al (2009): there is
trivial difference between th¢
skils and competencie
required from leaders for th
lean transformation in thg
first place and then fo
sustaining the benefits

According to Pamfilie et al|
(2012), effective and frequer
communication is a positiv¢
leadership behavior.

In their effort to évelop an
ideal lean leadership profile
Geleiet al.(2015) recognized
communication as E:
contributor leadershig
attribute.

Emiliani (200
errors: toolbox view, batch
andqueue mindset, lack o
participation,  disintegrate:
improvements,  hortterm
horizon, and shareholde

focus

Emiliani (2003): he missing
link in competency models i
underestimation of belief
entrenched in the
organizational culture an
|l eader-swt®t mi nd

Selfdevelopmen&

leadership tools

Emiliani (2013): music may serve g

a framework to
appreciate  lean

help

leadership [
comparing the similarities of learnin
to play a musical instrument wit
learning how to exercise lean propel

leade

Found et al (2009): a doubleop learning
cycle for managers is necessary for
sustainable lean implementation.

Liker and Convis (2012) formulated
lean leadership development mog
comprising four phases:- tommit to
seltdevelopment, 2develop others,-3
support daily kaizen, and-4create
visionand align goals

Leadership |self-developmen

Emiliani (2008): Standardized wor|
for leaders can reduce inconsistenc|
in decisionmaking and also ba

decisions.

2- cust omer

innovation.

Jordan and Michel (2001): any strategic g
goal has to be assessed from 6 perspect
according to hlanced scorecard: financial,

operations, 4. future, 5. globalization, and

s 6 -v effecienp

Schwagerman and Ulmer
Frequent and consistent application
the A3 method, gradually instills th
culture ofcontinuous improvement i
both leaders and employees.

(2013
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Leadership model (LTL). They believe transformatioyl ( L P
leadership behaviors pull the organizations culture towa| a n d
more adaptivand lean culture.

Testani and Ramaknishnan (2011): Lean Transformatij Dibiaetal.( 2014) : Lean fil eader s

PO) i mpl ementati on mod
6l eadershipd in the |e

project management becomes mo purpose of continuous

other
paradigms Leadershignodel

Lean vs.

self-develop.

Ljungblom (2012): While lean leadersh
Ballard and Tommelein, (2012): Leg behaviors are intended to serve the overrid Hol m (2010) : 6Sh

efficient than traditional one as th developmental leadership model seeks | complementary concepts that fit we
complexity and uncertainty grows. | getting the leaders own up their behaviors g into lean paradigm.

improvemerf 6 aut henti c |l ead

Table1l-Summary of literature review

Nonetheless, so far, no holistic, practical, and repeatable lean leadership model has been proposed

in the literature. The only lean leadership models identified in the literature are the Lean

Transformational Leadership Model (LTL) (Testani

and Ramakaishr2011) and lean

ALeader ship People Process Outcomeo (LPPO)

i m

2014). However, both models lack the practicality and comprehensiveness that leaders need to

more confidently set about the lean transformation.irfioeus is leadership style in terms of

leadership behaviors that shape the nature and dynamics of leagengihiyee interactions.

Whil e, these models cover

when itcomestovai ous ot her ar ea

complex and multfaceted role and its different dimensions interact with one another. Neglecting

any of the | eadershipods

comprehensive practical roadmap for lean leaders.

As |l ean | eadership is the

0respect for peopl e

s of | eadershipos

potent i a&farery frommcat s

Ami ssing | in&a i

critical need byeaders for a practical and holistic leadership model, the fulfilmiewhich may

n

ef f

or

unlock the door to successful and sustainable lean transformation. Therefore, the development of

such a leadership model is the central objective of this research study.

In addition, Table 1 also suggests critical gaps in the literaturenns tef lean leadership tools.

While ample literature on technical and manufacturiglgted lean tools is available, when it

comes to leadership, a critical gap can clearly be identified. If the leaders are to be efficient and

effective in their role, theglso need to be equipped with appropriate lean tools. Filling this gap

provides considerable opportunities for future research.
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Chapter 2 Methodology

This research project pursues two main objectivegvestigating the role of leadership as the
driving factor for successfuéan implementation that delivers outstanding business results; and 2

proposing dolistic,implementableand repeatablgractical ean leadership model.

These objectiveareachieved through findings of an expansive literature review complemented
by results of a survey conducted among a number ofdescticing organizations.

The first dojective isreformulatedhrougheight hypothesedn this study, two variables represen

0l eader shi pd raenpdr efsoeunrt voabruisaibnleesss r esulsthe 6. Eac
existence of a statistically significant correlationbetwaeeo f t he Ol eadeonehi pd v
of the Oédbusiness-squaestel | s@r ame I aMallisdHstestKahdh is k a |

K e n d a |-b apedhe staistical methods that are used for hypothesis testing as apprbipeiate.

data, used for hypothesis testing, is collected throlgburvey.

Achievement of the second objective entails two main steps:

1- Literature reviewand development of a preliminary modeidan leadership practices and
enablers are identified through an extensive literature review. The findings lay the groundwork
for devisirg a preliminary lean leadership model.

2- Revising and validating the lean leadership moHath element of the preliminary model is
validated through findings of the survey. Each element is represented by one or more variables
and each variable is represamhiy a question of the survey. A series of hypotheses are tested
for existence of a statistically significant correlation between each of the proposed elements
and the respective organizationdés | eads i nit.i
as above are deployed for hypothesis testing as appropriate based on the type of the variables
beingtestedT he el ements which are approved to be

success are kept at the model and the rest are discarded.

Figure 5 demonstrates schematically the methodology that is pursued in a simple diagram.
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Literature review
$
Industry Survey

Selection of survey frame and sample design

3

Questionnaire design

@«

Data collection

pe

Data capture and coding

-

Editing the data

-

Analysis of data

9

No
Development of an alternative hypothesis _ Validation of the working hypothesis

Yes ‘

Development of a preliminary lean leadership model based on the findings from literature

4

Refinement of the preliminary lean leadership model based on the survey results

Figure 5. Methodology

2-1- Probing data from literature

Sincethe preliminary lean leadership model is created based on the lean leageashiges
mentioned in the literature, artkde survey questions regarding the leadership practiceslsare
formulated on the basis of the leadership practices and enablers mentioned in the literature, a broad
literature review isntegral tot hi s méthodblpgy.Bour database searching engire®

mainly used for the purpose of searchthgliterature: Aerospace, Google Scholar, IEEE Xplore,

and Engineering Village. The key words used lean leadership, lean management, lean culture,

barrias tolean, lean failure, lean success

As the result of the searches, initially 86 papers and articles were quickly reviewed; out of which
49 are shortlisted as the most relevant and informative. Besides the shortlisted papers, 15 books
are identified asontaining relevant information and were used along the papers as references for

this literature review.
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2-2- Surveydesign and sampling procedure

A survey was conducted in order to serve two main purposes:

1- To verify or rejectexistence of a statisticgllsignificant correlation between superior
business metrics and role of leadership in a lean initiative. The data required for doing such
analysis was collected through this survey (Appendix II).

2- To verify or reject determining role of each of the leandégship practices, extracted from
the literature and incorporated in the preliminary lean leadership model, a series of
statistical hypotheses needed to be tested. Each of these hypotheses is designed to verify
or reject existence of a statistically sigcdint correlation between a variable representing
one the el ements of the preliminary model
data required for conducting the ®sfas also collected through this survey.

One part of the questions in the survey questionigistated to business results, which serve the
first purpose. Howevethe majority of the questionsserve the second purpose ard based on
the key leadership practices extracted from the availadtature andeputedbooks that tell the

story of reallife successfuldan turnarounds.

In the course of iterative modifications, the number of questions in the survey was minimized to
an extent that did not jeopardize the reliability and usefulnab® afata to be collected. Since the
targeted respondents of the surveyraenly people in leadership and management positions, to
make it less tim&onsuming to be filled out and consequently more appealing to respondents with,
most likely, busy schedude most of the questions were designedaimulti-choice format.
However, to acquire a better and deeper understanding of theigcteablers or impediments to

lean implementation, a number of oparded questions were added as complementary questions.

Overall, he questions of the survey are designed to probe deep into leadership practices, resulting

business performance, and other possible contributors in the realm of leadership.

In order to make the survey more accessipieémore respondesftiendly, and easier to be filled

out, it was built online through the websitenw.surveymonkey.comThis online survey

application also allows easier and faster collection and organizatioa dath.

The population under study in this research progegtsists ofcompanies thahave already

embarked on theiehn journey for enough time to allow them obtain at least some business results
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that can be reflected 080, regardless of size, fietd activity, and nationality, any company that
had already started lean and goine tangible business results was targdtedeach outo such
companiesmainly 2 strategies were usedd:Posting the survey link oreénrelated forums and
groups on thénternet includinghe links below, and-2Sending the online survey link to 24 lean

or continuous i mprovement professionals and p

Lean Enterprise | nshttps:t/vwtv.keansrg/fFuseldlkjFordyrd an f or u m:

Linkedn group OTPS Pr ihtgsi/vawwdnkedia.cooh/gréupsed66dIxPx e 6  (

Linkedn gr oup 0 Op er a httpso/wvanlinkédin.coenlgroupsi1@ISB@il  (

Linkedingr oup 0 L e a mttpS/iwww.li8kedinmardgrops/37987

Linkedn gr oup 0 httesa/wwwilimkedin.oodn/groups/1841145

Linkedin gr oup 6Continuous | mprovement, Si x

(https://www.linkedin.com/groups/52983

Linkedn gr oup 06 Val u e httfst//wvenvdimiedM.aopmfmrioupg982 717

Linkedn gr oup O6Lean hBpsswww.bngeslin.com/grauesBihd33Y

Linkedn gr oup OLean Hipsiaww.liRkednaan/goeps/FR60967

Linkedn group O6Lean SihtpsSwwyinmkedindom/dralips/37B&/H6 (

Linkedn gr oup O & niimes:/WAver.Bnkledin.com/groups/50254

2-3- Phase I: testing the working hypothesis
2-3-1- Variable definition

The main research questios: i s | eadership the driving fac
transformation thatdeliver out st andi n g Inthis redgandteedirst stepaveuldlbd s ? 0
formulak it in the form of a statistical hypothesis to be tested for validation ortrefecThis

guestion and any derived hypothesis encompagsnai n el ement s of Ol eader
results and validating or rejecting the working hypothesis involves investighaéngrrelation of

these two distinct elementBach of the two elenmés neededo be broken down into clearly
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defined and measurable variabland each of the variables tadbe represented by a question in

the survey questionnaire.
Business results

Since a combination of financial/business measures can reflect the overall success of an
organization in business ternfeur variables have been considered as indicators of bottom line
business results= Annual change in gross sales on average duringniplementation of lean; 2

annual change in gross profit on average during the implementation of Jeamu&l change in

market share on average during the implementation of leaa,Mn u a | change 1 n ¢
value/size on average during the impleraéiot of lean.

Leadership

Leadership as a driving force behind lean is inherently a qualitative fuzzy variable that needs to be
clearly defined and quantified for the sake of statistical analysis. Therefore, it has been examined

from two different persptives, each represented by one variable:

Position of the initiator of the lean transformation. Thi s aspect of | eader s|
transformation is represented by a maliotomous nominalariable defined by thremategories:

1- leadership, 2busness improvement manager/lead, an@tBer. This variable is represented

by question number 7 of the survey questionn@pmpendix I),which is originally in the form of

an operended question, however, for the sake of analysis the responses warenageted to a
multi-chotomous nominal variable by categorizing the responses according to the above

mentioned groups (Appendix fiable4-1).

A total of 45 legitimate answevgere recorded for this question, which generated a response rate
of 91.8%.

leader shi pés | evel :btaderebtpdeavohvemeement i s
the literatureas a determining factor in success of |I@dann, 2009; Began et al, 2013; Habidin

and Yusof, 2013; Halling and Wijk, 2013; Halling and Renstro, 2&ieEnigsaecker, 2005

However, its exclusive impact on achieving superior business results has never been studied. Thus,
one of the leadershipfacr s chosen to be studied is O0the | e
This variable igepresented by an ordinal rank variables defined Bipoint scale. In question

number 27 of the survey questionndi@pendix Il), the respondestwereasked taank thedevel

27



of | eader shi p66 dneareiitiativebmavitol5v esmeadte where 616

i nvol vementids, faord 6very high | evel of involven

Responded by all but one of the participants, the respateséor this questh was 97.%.

2-3-2- Formulation of the statistical hypotheses

The main null hypot hesis of this study is Ath
i ndependent (have no correlation) Andsohhe t he r
alternative hypothesis is fAthe business resul
statistically significant correlation) with the role of leadership in the initiatimvever, the two

main components of phiandypou hierse s5 r0¢ £wldtes & ,h |
and represented by measurable variables in order for the hypothesis to be testable. So, it is

reformulated as eight hypotheses which are organized in two groups:

1- Hypotheses regarding the correlatiorvbete n o6r ol e of | eader ship a
busines:s resultso

Hypothesis 1:it investigatesheexistence of a statistically significant correlation between

6annual change in gross sales on averageo
Null hypothesisHo: dé annual change in gross sales on
from O6position of the initiator of | eand
bet ween 6annual change in gross sal@&s on a
Alternative hypothesis H 6annual change in gross sale
dependent to O6position of the initiator [
correlation between d6dannual c¢hanhegaitigton gr os.
of |l eand.

Hypothesis 2 it investigateshe existence of a statistically significant correlation between

6annual change in gross profit on averagebd
Null hypothesisld 6 annual change ibBnigresatpsofiictl or
from oOposition of the initiator of | eand
bet ween o6annual change in gross profit on
Alternative hypothesis H 6annual change in gross ©prof
dependent to O6position of t he I nitiator {
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correlation between 6annual change in gros:
of |l eand.

Hypothesis 3it investigategheexistence of a statistically significant correlation between

6annual change in mar ket share on averagebo
Null hypothesisld 6 annual change in mar ket dehtar e on
from Oposition of the initiator of |l eand
bet ween dédannual change in market share on
Alternative hypothesis i déannual change i1 @0 maskset ashat
dependent to O6position of the 1initiator [
correlation between &éannual change i n mar
initiator of | eano.

Hypothesis 4 it investigateshe existenceof a statistically significant correlation between
6annual cohmpmmneldéisa on averaged and oO6positio
Null hypothesis Kt 6annualcocnpaamgged sen on averageo6 i
independent from 6position of the initiatc
correlation bet weemp advendsea lo nc haavnegrea gienld and
initiator of | eand.

Alternative hypothesisli: 6 annuat ompawmeglésse non averageo6 i
dependent to 6position of the initiator [
correlation bet weemp advendsea |o nc haavnegrea giend and

initiator ofl e an 6 .

Hypot heses regarding the correlation betwe
the initiatived and o6the business resultsbd
Hypothesis 5 it investigateghe existence of a statistically significant correlation between

6annual goaheasmsge ailles on averageb6 and Ol eader

the initiativeo.

Null hypothesisit 6 annual change in gross sales on
from o0l eadershipds | evel of dinostatisticallyn v ol v €
significant correlation between Oannual c h i
l evel of direct involvement in the initiat
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Alternative hypothesis H annual change in gross sale

dependenttddl eader shi pés | evel o fia tdiiweeéc t ( ti hnevrod
statistically significant correlation betw
6l eadershipdéds |l evel of direct involvement

Hypothesis 6:it investigaesthe existence of a statistically significant correlation between
6annual change in gross profit on averagebo
the initiativeo.

Null hypothesisld 6 annual change i n gr osirmlepgndeotf i t or

from o6l eadershipbs | evel of direct i nvol ve
significant correlation between O6annual ch:
l evel of direct involvement in the initiat
Alternative hypothesis 6annual change in gross ©prof
dependent to Ol eadershipbés | evel o f direc
statistically significant correlatiamh betw
6l eadershipdéds |l evel of direct involvement

Hypothesis 7:it investigatesheexistence of a statistically significant correlation between
6annual change in market share on averagebd
inthei ni ti ativeo.

Null hypothesisk 6 annual change in market share on
from o6l eadershipds | evel of direct invol ve
significant correlation bethwe @€n o da nanvuearl a g ¢
60l eadershipbs | evel of direct involvement
Alternative hypothesis H 6annual change in gross sale
dependent to Ol eadershipbdbs | evel of direc
statistically significant correlation bet wi
6l eadershipbs | evel of direct involvement

Hypothesis 8:it investigatesheexistence of a statistically significant correlation between

Oamnu change i n companyo6s val ue on averag
i nvol vement in the initiativeo.
Null hypothesis Kt 6annual change in companyds val

independent from Ol eadershipdostil @vievedf (tdh
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statistically significant correlation bet wi

and 6l eadershipbés | evel of direct involvem
Alternative hypothesisH 6 annual change i n @eotaigticallyy 60 s v a
dependent to Ol eadershipbds | evel of direc
statistically significant correlation bet wi
and 6l eadershipbés |l evelioveddirect involvem

All of the eight hypotheses are tested in the same order as mentioned above in skéabion 3

chapter 3, using the data collected from the survey.
2-3-3- Statisticalanalysis

Theeffect of leadership as the driving factor on each of these business metrics and the correlation
between leadership factors and these metrics are the subject of interest of the first phase of this
study. In the following sections, the central resear@stjon is approached faur different ways:

1- Kruskal-Wallis one-way test of variance (H test)Construction of a series of hypotheses
to determine if there are statistically significant differences between two or more
independent samples (each sample aggmting one of the response categories of the
independent variable) in relation to a continuous dependent variable (any of the business
metrics). This method has been used in subsequent sections for analysis of the association
of each leadership factob(pposi ti on of the initiatord an

invol vement 6) with each of four business m
Null hypothesis It assumes that the samples are from identical populations.
Alternative hypothesis Hassumes that the samples come from wiffepopulations.

Acceptance of the alternative hypothesis supports the proposed idea that leadeeghipfbasad
impact on the bottom line results and is probably the driving factor for a successful lean

transformation that delivers superior businessilts.

The KruskalWallis test is the noparametric counterpart of the enay ANOVA test. The test
assesses whether ¢ independent samples are from the same population or from populations with

continuous distribution and the same median for the variadiley tested. The variable being
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tested must be at least of ordinal type. The test procedure starts by assigning natural ordered ranks

to the sample values, from the smallest to the largest. Tied ranks are substituted by their average.

Let R denote the wm of ranks for sample i, with; nasesand N denote the total number of
observations across all samplegsder the null hypothesis, we expect that eactiRexhibit a

small deviation from the average of all R. The test statistic is:
kw=——DB ¢ Y Y (1)

which, under the null hypothesis, has an asymptotiesghare distribution with df =ic1 degrees

of freedom (when the number of observations in each group exceeds 5) (Marques de Sa, 2007).
So, using the table of critical values for-slguare distribution (ppendix 1), the null hypothesis

will be rejected or accepted.

When there are tied ranks, a correction is inserted in the formula, dividing the KW value by:

p B o o /0 0 (2)

Where tis the number of ties in group i of g tied groups, and N is the total number of cases in the
¢ samples (sum of the) iMarques de Sa, 2007). In this study all the aboeationed calculations

and analysis are done usi8§SS statistical software.

For the KruskaWallis H test the degree of freedom equakl)cwith ¢ being the number of

categories of the grouping variable.

2- Chi-square test: The Chisquare statistic is a ngarametric (distribution free) test

designed toanalyze group differences when the dependent variable is measured at a

nominal level.
InordertoexplanChks quar e test, first the coS8uppopgtie of Oc
independenvariable has r categori¢si = 1 , @achéepreseriieoy one row of a table; and

the dependent variable, of which correlation with the independent variable is being tested, assumes
c possible values, each represented by one column of g tabke 1 ,. IReach cell af the table
contains the number of sérvations in the sample that belongs to respective categoriks of
dependent and the independent variables, then the table is called a contingency table.
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The formula for calculating C¥square value for each cell is:

3)

And the final chisquare statistic is:
B B .. (4)

Where:
O = Observed value of each cell (the actual count of cases in each cell of the table)
Eij = Expected value of each cell

In the Chisquare statistic, thexpected"” values represent an estimate of how the cases would be
distributed in different categories of the dependent variable if there were no effect by the
independent variable. Expected values must reflect both the incidence of cases in each category
and the unbiased distribution of cases if there is no effect by the other variable. This means the
statistic cannot just count the total N and divide by number of categories of the independent

variable for the expected number in each cell (McHugh, 2013).
O =—- (5)

Where M = represents the row marginal for that cell,Mepresents the column marginal for that
cell, and n = represents the total sample size.

For the chisquare test the degree of freedom equals the produetpéfd (el1), with r being the

number of rows and c being the number of columns.

3- Cr a me r iy Codfficienplc: this method will be used for measuring the magnitude
of association or the effect size of O6posi:

on each of the four business metrics.

Cramerds V coefficient I's desi gned-chHotommousas s es s

variables. This coefficient is stemmed fr@hi-square statistic.

Cramer 6s V has Z%statistia th eralywingtheerelabonship betveen categorical
variabl es. Whil e compar i nwththelragicalovdluesof Rhisquhrev al u e
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distribution table (Appendix I) leads to rejection or acceptance of the-sthalyr independency
hypothesis, it does not demonstrate the strength (dizl¢ @ssociation. Hence, in analyzing and
interpreting the nature of relationship betwe
can be uses as a complementary method by providing extra details and insight.

I_

S AT (6)

Y 1
ar

Where r is the number of rows (number of response categornedegfendent variable) and c is
the number of columns (number of response categories of depevat@tile) (Chen and
Popovich, 2002)

A

Il nterpretation of Cramero6s V depends on the nt
which is represented by the degree of freedom. It needs to be noted that the degree of freedom
used for interpreting the &rme r éffect size is different fromid-s quar eds degr ee ol
ForCr amer 6s V coefficient, degree oflédnd@E@g¢dom ec
(Gravetter and Wallnau, 2007)

4- Hypot hesi s test i ne¢g caefliciemt ghis Kethod will He used fora u
measuring the magnitude as well as the dir
direct involvement in the lean endeavor as one of the leadership factors on each of the four

business metrics.

Kendal | 6s t a uic measuraof associghian that mesdribes the relationship between

two variables and is used frequently in the social science literature. It requires a random sample of
data pairs X, Y) measured on at least an ordinal scale and taken from any continvaist®

di stribution. It takes values that range betw
association between the variable§, indicating an absolute negative association, and zero

indicating no association/relationship between the eorex variables (Gibbons, 1993)

Specifically, tau measures the association betweandY as the proportion of concordant pairs
minus the proportion of discordant pairs in the samples. Two bivariate observatioiys) éxd

(Xj, Yj), are callecconcordanivhenever the product (X Xj)(Yi1 Yj) is positive, that is, when

the difference between tiecomponents in the pairs has the same sign as the difference between

theY components in the same pairs. A pair is callisdordantvhen the same pdaict is negative.

34



Kendall 6s tau can be cal cul atdendtes the humbger df h e
concordant pairs and denotes the number of discordames Observationsvith a tie in either

set are called neither concordant nor discordant andatreounted in calculating eith€or D
(Gibbons, 1993).

T — (7)

The above formula is the wooffisiant, calledi.ewhichds used r m

in the simple case of not having equal values and consequently equal ranks in the data set. Based

on the way that equal ranks are treated, several other variatidnsashelyty, andtc exist.

b «

of

Since Ol eadershipbés | evel of direct i nvol veme

ordinal variable that can take only 5 values on the discrete integer range of 1 to 5, naturally the

number of ties in the data set are considerable. So, intordeal with the situatior is selected

and used as the appropriate measure of association.

tp=—5 00 8)
gC & qd®ec & o=

Where

. B B

0 — 9)

for t the number of observations tied at any given value irXtseet and t he sums

sets oft tied X values;u Nj eseatp the same calculation for ties intheet (Gibbons, 1993).

The following statistic(d , has the same distribution as thedistribution, and is approximately

equal to a standard normal distribution when the quantities are statistidelhendent. Therefore,
it can be used for testing of hypothesis when the null hypothesis is the independency of two

components (X and Y) of a set of bivariate data.

0w = (10)
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0= o7 Or UY/18 +Uy + 0y (12)

Do=£ & p C& U (12)
b= 1 (t-1) (24 +5) (13)
Ou= % (U -1) (2y+5) (14)
Oi= ix(t-1) Uy 1)/ (28 &7 1) (15)
Oo= i %(T 1) (t12) Uty 1) (Wi 2)/ (9 (T 1) €T 2) (16)

ti = number of tied values in th& group of ties for the first variable

Uj = number of tied values in th& group of ties for the second variable

Thus, to test whether two variables are statistically dependent, one comyputesl finds the
cumulative probability for a standard normal distribution &b s For a 2tailed test, multiply

that number by two to obtain thevalue. If thep-value s below a given significance level, one
rejects the null hypothesis (at that significance level) that the quantities are statistically

independent.

The questions representing the business metrics are in the form eérgbesh questions and the
respondentw/ere asked to provide the numeric values of the change in each of the business metrics
(in the form of exact numbers, or in indexed, or percentage terms). So the collected data for
business results were inherently in the form of continuous variable.e WhikkalWallis H test

and Ke n dbadrel apmicabte aoucontinuous variablegplicationof Chi-square test of
independency, and Cramerds V entailed further

the form of nominal variables (AppendiX)l|

2-4- Phase Il: development dlielean leadership model

Through an extensive literature review, leadersblpted practices were identified, particularly
based on the leadership practiot#\rt Byrne, the CEO of Wiremold, one of the legendary lean
companies. The preliminary lean leadership model was proposed based on the identified leadership

practices. This preliminary model served as the foundation for the second step to be built upon.
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In the second part of our analysis, correlations of a number of variables representing the identified
leadershp practices, with level ofthelan 1 ni t i at i v e Oitsgoalyjwereestadseed i N ac
Similar to the first phase of the statistical anelyall of the variables involved in this step are also

either nominal or ordinal. Thus, the suggesstdtistical tools to test the aforementioned
correlation aresimilarly the Chi-square,Cr a me r 6 scoefficieft Khuskatwallis H, and
Kendalbdess. t au

Based on the results, the leadership practices that exhibit weak or no significant correlation with
the success levelereruled out and the rest, which show significant correlatizgre classified

as enabler or inhibitor based on the sign (tioe¢ of the association.

All of the mathematical calculations, drawing of tables and diagrams, as well as statistical tests

and procedurearedone byeitherSPSSor Microsoft Office Excel
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Chapter 3Phase I: validating the working hypothesis

A total of 49 respondents participated in the surwelyo were practicing lean in companies that
operate in different business fields. Figureh®ws the distribution of respondents based on the

field of activity of their respective companies.

Respondent's field of activity

N
=

NY

= Health = Manufacturing = Commerce
Business consultation = Unknown = Transportation

= Education = Construction = Power and energy

= Food and beverage = Public service = [nsurance

= Engineering consultation

Figure6. Pie chart for respondents' field of activity

In addition, Figure Delow demonstrates the distributiontioé respondents based on the level of

their organizational position.

Respondent'®rganizationaposition

A

= first-line manageme= middle = top = leadershig= lean/improvement manager/coach

Figure7. Pie chart forespondent's level of organizational position
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3-1- Association between the leadership factors and business results

Verification of leadership as a ding force behind a successfebh transformation that delivers

desirable business results is done in paots. First, the correlation between the position of the

initiator and experienced average annual change in the four selected businesssregamsed.
Second, the impact of | eadershipds | evel of di

line business resulits investigated.

Thefour businessesultsrelatedvariablesarerepresented in the survey questionnaire (Appendix
II) by questions number 49, 50, 54, and 55 respectivelyording toKalton and Kasprzyk (1982)
Arecei pt soof ceariobus ncome may have high nonre
all related to financial information,sait was expected from the outset, more tha% @6 the
respondents (32 respondents) did not answer any sédjestions (i.e. due to therdalentially
concerns). Thereby, thhesponse rates fguestios 49 (gross sales), 50 (gross profg), (market
share), andvabidare@L766R 78423 .44sand26.5%respectively.
In order to address this shortcoming, in the first steghalhonrespondents who had provided
contact information were approached for the second &nek were offered a confidentiality
agreement that guarantees protection of their financial information. Despite this confidentiality
proposition theywere stillreluctant to provide such information.
Missing responses is one of tmest common problems to surveys that imposes biasing effects on
the resultfMontaquila and Ponikowski, 1993 ompensation for item nonresponse, which this
survey suffers from, issually done by imputation (i.e. assigning values for missing responses)
(Kalton and Kasprzyk, 198250, the second approach, which was considered to address the
problem, was imputatiof.oward this end, several commonly used imputation methods including
deductive imputation, mean imputation overall, random imputation overall, mean imputation with
classes, random imputation within classes;demk imputation, flexible matching imputation,
predicted regression imputation, and random regression imputatienstudied in terms of their
applicability to and suitability for these concerned variables with high nonresponse rates.
However,the results of the abowstudy suggests that duegsmall sample size and considerably
large proportion of nonresponses ésponses (2 to 1 at the bembplying any of these methods
probably generates larger bias and compromise reliability of the results. Therefore, in this thesis,
the data are treated and amatyasis, while in making any inferencand conclusion the low
response rate should be considered as a reason for extra caution.
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311 Correlation between Oposition of th

On the one handhe position of the initiator is a multhotomous nominal variables which may

take thredifferent values (leadership, business improvement manager, and other). On the other
hand, business results, characterized by four business metrics of gross sales, gross profit, market
shar e, and companyds value/ si Zes (i.e. the assomated gi n a |
guestions are in the form of opended questions). So, one way of assessing the association
between these two types of variables is Krudkallis H test for independency as descrilired

chapter 2

The KruskalWallis H test only checks for validation or rejection of the null hypothesis
(independency). Therefore, Cramerds V coeffic!
the magnitude (effect si ze) o fntcantonlysoe caloutatece | at i
for two sets of categorical (ordinal or nominal) variables, the collected data for business metrics

are transformed into categorical data by splitting the range of observed data into a few

subdivisions.
The association betweereth 6 posi ti on of the initiatoré, as
change in &6gross sal esbéb, 6gross profité, 60 ma

continuous variables, may be analyzed using Krdgkallis H test, Chisquare test,and &me r 6 s

V coefficient. However, inorderforClsiquar e test and Cramerdés V to
of variables, the continuous dasaconverted to categorical data based on tables3, 33, and

3-4 of Appendix Ill. Accordingly, the contingery tables, based on which Géguare and

Cramerb6s V tests are done, may be find in App

Using the SPSS statistical softwataree types of statistical testse conducted in order to
investigate the correlation between the four business metitcs anposi ti on of t he

results are summarized in Table 2.

Variable Statistical method Test statistic Df* p-value Critical U
value

Gross sales KruskalWallis 1.051 1 0.305 3.84 0.05
Chi-square 1.862 3 0.645 7.81 0.05
Cramer 0 0.331 1

Gross profit KruskalWallis 2.191 1 0.149 3.84 0.05
Chi-square 3.277 3 0.351 7.81 0.05
Cramer § 0.453 1

40



Market share KruskalWallis 1.103 1 0.325 3.84 0.05
Chi-square 2.333 3 0.506 7.81 0.05
Cramer 0 0.441 1
Company 0| KruskalWallis 0.517 1 0.472 3.84 0.05
Chi-square 1.465 3 0.690 7.81 0.05
Cramerd  0.336 1 N

*Df stands for O6degree of freedomb
** The shaded cells signify inapplicability of the concerned parameter to the respective statistica
Table2. Summary of the statistical correlation tests' results for 'position of the inititar' and the busienss metrics

Gross sales

0Average annual change in gross salesdo iIis rep
(AppendixlIl). A total of 17 responses to this question are etaisslated imPAppendix VI Table

6-1. TheChirsquare and Cramerds V tests are done bas
Table 61), however for the Kruskalvallis test the contingency tablerist neededSince the total

count for the O0Busi n e dfthe domimmenoyvtabienzeno,tthis caéegoayg e r 6
and its corresponding row is disregarded ie ttalculations and analysis ohi&square and

Cramerd6s V test s.

According to the vales for the KW statistic and\alue (Table 2) since 1.051<3.84 and p=
0.305>0.05f or N=17 at U= 0. 05 nostatigtitallysidgnificant gjfferericé ¢ a n c ¢
bet ween 61 ean i ni twhenthelear iditiativd i®initated by the leadecshipe s s 6

comparingwith the othercategories

Based on the table of critic&hi-square values (Appendix 1), for N=17 and for 3 degrees of
freedom, at U= 0. 05-sduaressatistic shbuldséegjen than i7.8ldonthe, t h e
null hypothesis (independency of the variables) to be rejectedinge,1.862<7.81 and p=0.545>

005t here is no statistically significant <corr

6average annuaal ecshbange of gross s

According to Cohen (1988), for DbDetwde@Q3amtk5s of f
signals anediumeffect. Thus(ic =0.331suggests an effect afediumma g ni t u dpesitimy t h e

oftheinitatod on o6t he | ean initiativebds success | eve

Gross profit
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0OAverage annual change in gross profitd is re
(Appendix I). A total of 17 responses to this question are etaigslated imPAppendix VI Table
6-2.

Since the total ianpurotv efmern tt dinke néaBypgenaytaldesasn,
this category and its corresponding rasndisregarded in the calculations and analgdi€hi-
sqguare and Cramero6s V tests

According to the values for th€ruskalWallis test statistiqKW=2.191<3.84)and pvalue (p=
0.149)at U= 0.05 | ¢\helr eofi ssingnisftiacamstt,j cally sign
profitod of intlch aleamtramsrmatiensvas initiated by leadership and the other

group.

Based on the table ofitical Chi-square values (Appendix 1), for N=16 and for 3 degrees of

f r e e d o MmO5 lead of dibmificant, thel@-square statistic should be greater than 7.81 for the

null hypothesis (independency of the variables) to be rejectedir®e, 3.277%.81 there is no
statistically significant correlation between

change of gross profito

According to Cohen (1988), for 1 degree of freedam val ue of Cramer 6s V in
to 0.50 signals a madn effect. Thus in accordance with the KrusWédllis testand Ghi-square

test (ic =0.453does not demonstraéa effect of large magnitude onh &verage annuahange

(@}

in gross profit@®dyadposhusdiomesond dihtecame ti at or

Market share

60Aver age an markatilsha@ h epesered bymuestion 8fithe survey questionnaire
(Appendix I). A total of 11 responses to this questiare crossabulated imPAppendix VI Table
6-3.Si nce the totanesouinmp rf v e mdofethe GoRtngsay &abled r o w

is zero, this category and its corresponding r@disregarded in the calculations and analysis.

According to the above values for theuskalWallis test statistidKW=1.103<3.84and pvalue
(p=0.325>0.05) there is no statistically significan
companies that their lean transformation was initiated by leadership and the other group.

Based on the table of critic&lhi-square values (Appendix 1), for N=11 and for 3 degrees of

freedom, at U= 0. 05 -sduarevstatistic shbuldé gyeater thanc7 8hforthe t h e
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null hypothesis (independency of the variables) to be rejectedsiBoe 2.333<7.81 and
p=0.506>0.05, thenbased on the Ctiquare testthere is no statistically significant correlation

bet ween the Oposition of the initiatordéd and 6

According to Cohen (1988), for bhthdrageot®3® of f
to 0.50 signals a medium effect. Thus in accocgavith the KruskalWallis andChi-square tesis
Uc =0.441does not demonstrate &ffect of large magnitude on tid@verage annual change in

mar ketby htahe 66 positbrdn of the initia

Companyods value

0Average annual change in companyds valuel/ si z
guestionnaire (Appendix II)A total of 13 responses to this question are etalsslated in

Appendix VI Table6-4. Since the total countfarhe A Busi ness | mprobvement
the contingency tablés zero, this category and its corresponding tisvdisregarded in the
calculations and analysis.

According to the values for the test statigticuskalWallis (KW=0.517<3.84)and pvalue
(0.472>0.05)for N=13and at U=0. 05 | thevedd no sidtistically gignificarit ¢ a n c €
di f f er en caverabeeanwa ehangedin value/ize o f the companies t

transformation was initiated by leadership and the other group.

Basedon the table of critical ki-square values (Appendix ), for N=13 and for 3 degrees of
freedom, at U= 0. 05-sduaressttistic shbuldsé gyeater thanc7 8hforthe t h e
null hypothesis (independency of the variables) to be rejectedsiBoe 1.465<7.81 and
p=690>0.05, thet her e i s no statistically significant

initiatord6 and d6zvenpaggd&dnwvadluechange in

According to Cohen (1988), for @{@.=03¢betevees of f
0.30 and &0 signals a medium effecthis is inaccordancevith the results ofKruskalWallis

andChi-squareesst above.
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3-1-2- Correlationbetweed e ader s hi p6s I|éandtrefour lousinessn v o | \

metrics

L e a d e r s haf girécsinvdlverwent in théean transformation is represented by question 27

of the survey quest i on nladoeffieien(isfap gopropdaieyarametgr. Ke
for measuring magnitude and also direction of the association between two ranked variables when
tied ranksexist within the data (Chen and Popovich, 2002). So, along with Kr\Wiglhils H test

for independency, the correlation of oftheeader s

four business metrids also evaluated by this coefficient.

Using the SBS statistical software, the two types of statistical testgonducted in order to

investigate the correlation between the four

i nvol vement 6. The results are summarized in T
Variable Statisticalmethod| Test statistic p-value | Critical value| U
Gross sales KruskatWallis 11.315 0.003 9.49 0.05
Kendal | 0.633 0.001
Gross profit KruskalWallis 11.881 0.001
Kendal | 0.645 0.001
Market share KruskalWallis 4.972 0.116
Kendal | 0.511 0.040
Companyo KruskalWallis 8.366 0.006
Kendal | 0.591 0.012
*Df stands for o6degree of freedombd
** The shaded cells signify inapplicability of tlhencerned parameter to the respective statistical

Table3. Summary of the statistical correlation tests' results for 'leadership's level of direct involvement' and the busirtass metri
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Gross sales

According to the abovealues forthe KWand-p al ue, at U= 0.01 | evel of
statistically significant difference between
more involved in the lean transformation and the ones that their leadersgedlglless involved

in the transformation. As O6the | eadershipds |

of the corr espon dveragg angualechampgegir no stse rsnasl ecsfé dal s o i

Based on the above -bweefficiestsand@fal Kieendadtl 68=t @uo1

significance, there i s a positive strong corr e
flaverage annual changednr oss sal eso. This is in -Walsordanc
test above.

Gross profit

According to theTable 3, since KW=11.315>9.49and 0.003<0.05 at 5Uevel d. O
significance, there i s a s tawdrageannua eéhdngegrossi gni f
profitdé of the <compani eledinlha lean trandormatioh anédtee r s  a

ones that their leaders are allegedly less involved in the transformation.

Based on the values @f, =0.633and =0.001<0.05 at 5 ldwvel of0sigriificance, there is a

positive strong correlation bet weawnage arn@lader st
change grossprofit. Thi s i s i n accor daMalis¢éestatiotreh t he r esL

Market share

Since the total count fahe group withdhel e a d e degehaf ipvoheemerte qu al s
zero, this categoris disregarded in the calculations and analysis. So the interpretation

results are based on 3 degrees of freedom.

According toTable 3, sinceKW=4.972<F.81and r0.116 s 0 a't U=0.05 |l evel 0
there is no statistically significant difference betwdbe growth of6 mar k et sharebo
companies that their leaders are more involved in the lean transformation and tirewomies

their leadersresupposedIyess involved. However, one noteworthy observation is #tabrding

to the informatn provided by SPSSTéble 4, the mean ranks for the two groups witigher

levels of involvement (3 and 5) are considerably higher than that of theytawps with lower

levels of involvement (1 and 2 herefore, care must be taken in interpreting the results.
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Ranks

Leadership'slirect

involvement N Mean Rank
average annual change in 1 1 3.00
market share 2 4 4.00

3 1 8.00

5 6 8.50

Total 12

Table4. SPSS output for KrusksVallis correlation test between ‘annual change in market share on average' and 'leadership's
level of direct ivolvement'

As for theK a n d a | tesf sincdfpa=@.511and =0.040<0.05thenthere is a positive strong
correlation between fl eadeavesmgeiagnéaschangenmaket of i n
shareo at U= 0.05 level o ffast with groskalWalkis aHnteste . Thi
However in combination with the informan given in Table 4, it seems reasonable to assume that

in fact a correlation exists between d6dannual

|l evel of direct i nvol vement 6.
Co mp a Valug s

Since the total count for the group with the |
is disregarded in the calculations and analysis. So the interpretation of the issbaksd on 3

degrees of freedom.

According to the above values thie KW and pvalue, there is a statistically significant difference,
at U= 0.01 level of significance, between 0O6ch
that their leaders are more involved in the lean transformation and the ones thattles hre

allegedly less involved in the transformation.

Based on the abov e-baooefficieneand prlue, tHemensdagbsitiv@ stroriga u
correlation between 6l eadershipbés | evel of i n
atU= 0.05 level of significance. This -Wallisult st

H test.
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3-2- Associationkt ween | eadersbhbap factoasi &

of successboO

As a complementary measure for assessing the effect oéréhgd on successfulebn
transformation, one extra measigdesigned in form of an ordinal rank variable. This variable is
represented by question 12 of the survey question(fmeendix Il), which ags respondents to

i ndi cae&n Oit miet iLat i voemachievingite gohls. of success

In order to examine whether this more general metric follows the same pattern as the business
metrics in relation to leadership or not, the correlation between this variable and each of the
vari abl es theas i ni ti

leadeshipr el at ed (position of

measured.

In the first part of the analysis (correlation with position of the initiator), the vaisbieated as
a nominal variable with 5 levels accordingie original classification of the answers. However,
comes to the correl at i astreated as én oldieabranke r s h i |

variable (Appendix Vtable5-1).

as it

Using the SPSS statistical software, the applicable statiséistd are conducted in order to

investigate the correlation between the | eade
The results are summarized in Table 5.
Dependent Statistical Test Df* value Critical 0
variable method statistic P value
Position of Chi-square 12.032 8 0.150 15.51 0.05
Leader| Kruskak | 4, 4 0.007 9.49 0.05
level of Wallis
involvement | Kendal | 0444 [N  0.001 0.05
*Df stands for 6degree of freedombd
** The shaded cellsignify inapplicability of the concerned parameter to the respective statistica

Table5. Summary of the statistical correlation tests' results for leadership factors and 'lean initiative's level of success'

Position of the intiatorandt he | e an levahdfduccess i veods

A total of 38 legitimatepairs ofanswers g crosstabulated imPAppendix VI Table 65.

Aqui ck review of the joint frequency cwadsds of

l evel of s 8)anpleste deathBtidsg propertion of leaders as initiatansreases,
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the success level alsocreases. However, statistical analysis of the two concerned variables

provides a more solid basis for making conclusions.

=
o

O P N W b O O N O ©

less than 20% 20%-40% 40%-60% 60%-80%  more than 80%

m leadership m business improvement manager m other

Figure 8. Joint frequency chart of the 'positon of the initiator' and ‘lean initiative's level of success'

Since APosition of the initia(othe 1 s8aa nomimnal
of successjs also teated as a nominal variablé.r a me r GffcienVandChi-square tesare
used for gauging their correlation.

Based on the table of critical ebjuare values (Appendix 1), for H&grees of freedom and for

0.05, the @i-square statistic should be greater tharb1for the null hypothesis (independency

of the variables) to be rejected. ocording to Table 4 since 12.032<15.51 and p=150>0.05, then

there is no considerable evidence of a $igant association betwe¢nh e 6 posi ti on of t

and 6the | eansiumcicteisatdi. vebds | evel of

According to Cohen (1988), f or 2gredter haned8s o f f
signals dargeeffect. Thusjn contrast to the result of ceguare test abové; =0.398suggests a
correlationofargema gni t ude bet ween t he tilpe slidgdrmni mift it dte

of success .

Leadershipbés | evel of i nvolvement and | evel 0

Total number of legitimate paiof answersare41, which ae crosstabulated inAppendix VF
Table6-6.
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The joint frequency <chart of 0t he | eadership
success | evel 6 suggests a p des.Addemoestratedinfeigure at i or
9, for thetwo lowest levels of involvement (1 and 2), all the cases have achieved less than 80% of
their goals. Theroportion of successful cases (more than 80%) to unsuccessful ones (less than
80%)improves slightly aghe level of involvement increases to 3 anédllowing the same trend,

for the highest l evel of | eadershipbés invol ve

exceeds the unsuccessful ones.

So, as the both variables are ordinal, Krudka | | i s H t e s t-baseunsdd fdkfarthetal | 6 s
statistical analysis.

1 2 3 4 5

Leadershp's level of involvement

=
o

O P N W H U1 O N O ©O©

m less than 80% m more than 80%

Figure 9- Joint frequency chart of "leadership's level of direct involvement" and "lean initiative's level of success”

According to the above values for the KW andgtue,for N=41,there is astatistically significant
di fference, at U= 0. 01t hleevledanofi nsiitginatfiovceatnss el, ¢
companies that their leaders are more involved in the lean transformation and the ones that their

leaders are allegedly less oived in the transformation.

Based on the above values ci K d a | -b dvedfficienaand F/alue there is a positive and strong

correlation between fl eadleashi posi héevekodsf sup

3-3- Correlation between thavo leadership factors

A total of 44 pairs of observatiomseused for analysis in this section, which are crtadsulated

in Appendix VI Table6-7. The questionis originally in the form of an opeanded question that
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asks the respondent to writilie position (job title)of the initiator. Hbwever the collected dais
categorized under three categoriestehdership, 2business improvement manger, andther

(Appendix IV- Table4-1).

The chart below (Figurd0) is the joint frequency chart of thivo leadership factorsAs
demonstrated by the chart, while for lower levels of involvement (1, 2, 3, ahe Aymber of

leaders (as initiators) is lower than or at best equal to the number of other two categories, when it
comes to the highest level of involvement (5), the proportion of leaders to the other two categories
strikingly enhances. It implies that initiean of the lean initiative by leadership increases the

chance of leadership being more involved in the initiative.

Since statistical analysis of correlation provide more solid and reliable material in support of the
above allegation, Ckéquare test andCr a mer 6 s V. coefficient wer e

investigating the existence of such a relationship between the two leadership variables.

positon of the initiator leadership's level of involvement

e
o N

frequeny

SO N B~ OO

2 3 4

leadership's level of involvement

m Leadership m Business improvement manager m Other
Figure 10- Joint frequency chart of "position of the initiator" and "leadership's levelirect involvement"

Using SPSS statistical software the following values were obtained for the test statistics:

1- Chi-square statistic = 15.589,

P-value (sig. two tailed) £.049,
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Based on the table of critic&lhi-square values (Appendix 1), fordegrees of #edom and for

alpha= 0.05, the l-square statistic should be greater than 15.51 for the null hypothesis
(independency of the variables) to be rejected. So, 15.589>15.51 provides enough evidence for
rejecting the null hypothesis of independgnand confirms a strong correlation between the

@osition of the initiatadandd eader shi pés | evél of direct invo

2- Cramer 6s V Oc2def fi ci ent =
Df =2,

According to Cohen (1988), for 2 degrees of f
indicates a large effect size. 0%y in perfect accordance withiss quar e st ati sti c,
coefficient suggests a correlation of large magnitude betdéberposition of the initiat@rand

0theadershipds | evél of direct involvement

3-4- Conclusons

Tablebs ummari zes the correlation analyses conduc

thefour business metrics.

Based on the table, the position of the person/people who has/have initiated lean has no meaningful

impact on the business results.

Matrix of correlations with O0p

Statistical test/measure
KruskatWallis | Ke nd a I-d | Chi-square test Cra mer
effect size
o ‘_g“ Gross sales X X Medium
IOl
E %?g Gross profit X X Medium
N = S
o9 ©
%EE Market share X X Medium
S o
I . )
~ Sizelvalue X X Medium

The cells marked witd/ 6 in the unshaded area of the table, indicate existence of a statistically sign
correlation between t he Oéopoeraedousiness metrit baset en thencerred
statistical test.
The cells marked witlixdin the unshadedrea of the table, indicate lack of a statistically significant correlg
bet ween the Oposi t iconoernedhetrit teged ontheohcereetstatistidaltash d t h e
A shaded cell indicates that the concerned statistic test/measure wpplitattde or was simply not deployed f
the analysis.
FortheCr a me tedi, & applicable, the identified effect size is indicated in the table.

Table6. Summary matrix of the correlation of 'position of the initiator' andoilness metrics
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Table7 summari zes the correlation anal yses

invol vement 6 and the four business metr.i

cond

csS.

Based on the table, unlike Oposition ofedt he i n

in leanmay improve the chance of reaping more benefit from the lean initidttigetrue with

regaré to all four business metrics.

Matrix of the correlations with 6

Statistical test/measure
KruskatWallis | Ke nd a l-d | Chi-square test Cra mer
effect size
oS
s Z Gross sales V V
O
E o .
o 85| Gross profit V V
¢ g
S & S| Market share X V
5 ©
0 Size/value V V
The cells Warkedtlwet bndhaded aekristeace of fa statistieally tsignbida
correlation between the o6l eadershipds | evel o f
concerned statistical test. 5
The cells marked with o616 i n t hestatistically sighificdnt carrelate
bet ween the o6l eadershipds |l evel of involvement ¢
A shaded cell indicates that the concerned statistic test/measure was not applicable or was siemlyyedtfdr
the analysis.
FortheCr a me ted, & applicable, the identified effect size is indicated in the table.

Table7. Summary matrix of the correlation of 'leadership's level of involvement' and the business metrics

The above results, in combination with the results of the correlation analysis between the

| eadership factors and o6the |l ean initiat

veobds

The | ean initiativeos S U ¢ c busirsess Imetnicg in relftion tb o w s

leadershigrelated variables. None of the business mesticavas t r ong ¢ o rpogtibnat i on

oftheinii atanrdd i n t he s men imtaina tesiruycecpssesitix vibit strong f

A

correlation with Opositi on otdexgedtationdalihof themat or 6 .

except one (market share) demonstrate a

i nvol vement . 0
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Leadership factor
Positon of the initiator | Leadershipbs 1e
Type of statistical test/measure

Kruskalt | Ke nd Chi- | Cr amqKruskal | Ke nd Chi- | Cr a mg

Wallis taub square V Wallis taub square V
Level of
success X Large Vv \%

The cells Yarkedtiwét hbndhaded area of the tabl

correlation between tlmncerned leadership facemd thd e a n
statistical test.

The cell s mare&uashadediarteahof theltable, indicate lack of a statistically significant corre
between théeadership factoandthd ean i ni t i at i \basédon theecaneetnedsthtistisal test
A shaded cell indicates that the concerned stadlstist/measure was not applicable or was simply not depl
for the analysis.

i ni ti at i basedl entHe eoncerhg

FortheCr a me ted, & applicable, the identified effect size is indicated in the table.

Table8. Summary matrix of the correlation of the leadgrdactors and ‘lean initiative's level of success'

Although strong correlation does not necessarily mean @amseffect relationship, the

precedence of |
speculation ofsc h r el at
much likely causé or bet t

direct cause, or driving force for

results.The figure below (Figurél)

eadershipdbs involvement to bot
lonship. Ergo, whil e | eader sh
e r b yesitian efghe initatoitcan dbamelex] put as the

a successful Lean transformation with outstanding business

depicts the dynamic of | eader

business results by a simple diagram.

Leadership’s high level o
direct involvement

Lean transformation

Leadership initiates the ; é I

Superior business results

Superlnr business results

Not necessarily

Figure 11- Dynamics of the relationship between "leadership factors" and "business results"

However, t he me

gr os s ,Oparvoefriatgéhangemmairak e t,

value/siz§ suggested

correlation bevween t he

dhe posh | eofnf eocft tshiazemgaarihuakgtarge i@ o0 n
sahnadr e6baver ageompanwgbs ct
Vv

t meotnr iocfs

coeffici

twhiet hi

Cramer 060s ent , tr

nohet i

by

b us i npeosssi ator
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existence of correlation between the two leadergielpted metricgs investigated in order to

detectthe possibility of an indirect association.

Based on the results of the statistical analyses in secioth&re is a strong correlation between

the O6posfitibe initiatord and o6the | eadership
considering the chronologicalrgredence of initiation of thelan tr ansf or mati on t
engagement in the transformation, and also based on common logic, itreasarsable enough
to acknowledge position of the initiator as @
The ommbination of this strong causal relationship and strong correlation between business metrics
and | eader shi pds pliesvar indirectf associatioro Hetwegsitiontof thei m
initiatordand busiess metrics as shown in Figut2.

Leadership initiates the Agade_rshi@ idh Ie_vela\ - @or b_ottom

Lean transformation ‘—Milreaﬁgﬁlﬁ;ﬁ%m th;ﬁ'%/ {er:;uslgess

Figure 12- Indirect association between "position of the initiator" and "business results"

3-5- Summary
Whilealloft he business metrics show no statistical
t he initiat orsquardandkuskaalls testh and atehai the best undeetiact
of medi um magni tude by Oxstersdoftai statisticablyf sigrtifibaat i ni t
correlation between all of the four ,prevey i cs a
the determining role that leadership may play in gaining superior business results from the lean
initiative.
Correlatonsbeween Ot he | ean initiativeds | evel of s
the same trend as while 6éposition of the i ni
invol vement 6 has a statisti casluccegs. si gni fi cant
Analysis of the correlation between the two leadership factors, suggests that the lean initiatives
that are initiated by leades hi p are more | i kely to enjoy hi
involvement. This new insighieveals the possibilitof an indirect association betwe@émp o s i t i on
of the initiatoré and the business results or
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since when leadership initiates a lean initiatives more likely to be actively involved in the

initiative, then achieving better business results is also more probable.
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Chapter 4 Development of theslan leadership model
4-1- Preliminary lean leadership model

Practicability and applicability of the lean leadership model is one of the main emph#ésies of
study. In order to fulfill this requiremer, reatlife case of a successful leanplementations

used as the basis for the model.
Wiremold,aniconic lean compa is selected athe benchmark case, due to fivajor reasons:

1- While Toyota is actally where lean originated from, its initial organizational and
manufacturing structures were founded based on lean principles originated by Taiichi
Ohno, Kichiro Toyoda, and its other legendary industrial engineers. However, most of
leaders who wish to epmark on their lean journey do not enjoy the luxury of leading a
greenfield organization Unlike Toyota, Wiremold was anrganization with all the
conventional characteristics of a typical bastdqueue system already in plaged a
well-entrenched Ametan batckandqueue cultureHence, the leadership practices in
Wiremold in the course of the transformation may serve as a better role model for other
long-establishedorganizations whora about to start their journey and face the extra
challenge ofreplacing firmly established physical and cultural monuments of the-batch
andqueue era.

2- The bottormline business results obtained by Wiremold through its lean transformation
were exceptional and rare in scope and magnitude.

3- Unlike most of the lean transfoations, Wiremold leaders pulled off a sustainable
transformation in the sense that they continued to reap outstanding benefits out of their lean
efforts.

4- Many managers who oppose or are doubtful at
Japanese ttwiral characteristics. They believe that lean has worked in Toyota but it will
not work in other cultural settings (e.g. American companies), becausecoliuees are
not compatible with lean tools and mentality. However, Wiremold as an undisputable lea
success story, brings validity of such allegations into question.

5- Last but definitely not the least, Wiremold is almost the @nily lean company, for which
sufficient, clear, and detailed information of the leadership practices is available.
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Due tothe abovementioned reasons, two books served as the main basis for constructing the

preliminary lean leadership model:

1- The Lean Turnaround: How Business Leaders Use Lean Principles to Create Value and
Transform Their Companlyy Art Byrne (2012)

2- Better Thirking Better Results: Case Study and Analyze of an Enterpfide Lean
Transformatiorby Bob Emiliani (2007)

However, using only one company as the refereasesrsome doubts about the applicability of

the leadership practices to other organizations diffierent cultural and economic settings. In

addition, Toyota as the company where lean was born in, could not be totally overlooked. So, two
foll owing books, writt e aresblececcaldsedas complgmeritaayd s | e

sources.

1- The Toyda Way to Continuous Improvement: Linking Strategy and Operational
Excellence to Achieve Superior Performabgeleffrey Liker and James Franz (2011)

2- Lean Thinking: Banish Waste and Create Wealth in Your OrganiZagyidames Womack
and Daniel Jones (1996)

't i s worth menti ohinkgi hpatatse bopokudésasucc
other wellreputed lean transfornmgesuch as Pratt and Whitney, Porsche, and Lantech. Thus, it
provides extra prodr applicability of lean practices in different cultures, economies and fields

of business.
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Literature sources

Main sources

Complementary sources

Main elements of the lean leadership model

Genchi genbutsu

o The Toyota
The lean Better thinking Lean thinking way to lean
turnaround better results leadership
= People
o
L development V V V
S
E No fear of mistake V V V
8
0 Communication
(&)
04 and transparency V V V V
- Lean knowledge V V V
3
S :
B— Lean sensei V V
[}
>
© | Onthejob training
©
% (learningby doing) V V
n

structures

Hoshin kanri

<

I < | <<

Lean function

<

Processoriented
performance
metrics

Systemoriented
reward system

<

Day-to-day | Overarching and supportir

managemer,

Kaizen
participation

Standard work

I < | < I K| LK< || LK<

< I <<

Kaizen

V

V

V

Table9. References for lean leadership model's components in the literatu
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As summarized in Tabl@, leadership practices identified from the literaturecassifiedinto 4

main categories, and further each category is represented by one layer of the proposed lean
leadership model. In a lower level, each category is represented by a number of leadership
practices. The main categories of leadership practicethamdubpractices, in the order that they
appear in the structure of the model beginning from the outer layer moving toward the inner layer,

are:
1- Respect for people
1-2- No fear of mistakes (through encouraging and supporting new improvement ideas)
1-3- Commurncation and transparency
1-4- People development
2- Leader s kevpldpmentSe | f
2-1- Lean knowledge
22-Training under | ean sensei 6s supervision
2-3- Onrthejob application of lean (ethejob training)
2-4- Genchi genbutsu
3- Overarching structures/systems
3-1- Hoshin kanri
3-2- Processoriented performance metrics
3-3- systemoriented reward system
3-4- Lean function
4- Daily management (Continuous deyyday leadership practices)
4-1- Kaizen participation
4-2- Standard work

5- Kaizen
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Most of the lean tools, practices, structures, and principles are considerably intertwined and
consequently, there are inevitable overlaps between these categories. Also, some variables

representing each of these categories, also pertain to one or nesreatdgories.

Based on the above classification, a preliminary leadersbgehs proposed (Figure3).

People
development

Communication and
transparency

Successful Lean implementation

Figure 13. Preliminary lean leadership model
In order toexplainthe logic of the proposed model, each eleniediscussed briefly in the next
sectiors. After refinement and finalization of the lean leadership model in the next step, each
element that passes the correlatgifi be retained in the final modebnd otherwise will be

eliminated
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For the leaders whaoale resolved to undertake an enormous changeover in the way of thinking,
learning, and doing businedbjs model is constructed to serve as practical and-teaayply
instructiors. It cannot be overemphasized that if lean is to help their business thnNe all the

layers and elements of the model need to be gone through constantly and iteestorelgyer of

the model represent the precondition for the inner layers. It means as long as an outer layer is not
operationalized to an acceptable extentespective inner layer may not be brought into reality.

Having that in mind, in the following sections each element of the model is explained briefly.

It is also vital to remind the leaders that there is no single or rigid prescription for sucasssful |
implementation. Each company needs its unique way and cusigned tools for implementing

lean. However in the following sections, some examples of how to operationalize these lean
elements in practice are provided, to give leaders useful hintsl@aslon how to carry out their

lean turnaround. Each of these advises and instructions may be manipulated to fit the specific

cultural, financial, business, or technical settings of an organization.

4-1-1- Respect for people
Themostouterlayer ofthemodel signi fi es one of the two mai

peopl ed. This is actually the preparation ste
toward leanness. Leaders needs to make sure that the proper cultural setting, embedding the
O0respect for peopled principle, exi sts befor
transformation. This requires ingraining trust, transparency, mutual respect, dedrob

mistakes mindset in the organizational culture. Therefore, thisalsteitreate such a culture at

the outset and more importantly sustain it throughout the infinite lean journey. This is a never
ending process. A culture that embraces o6resp

lean leadership practiceschprocesses.

No fear of mistakes

One way to create an environment of trust i s d
the leaders and higlevel managers and make sure that it is adeacahd supported at all levels

and underanycircumstare s. Thi s O0code of c oedsyt@réenemberet t er
and more importantly egalitariaBesidesjt needs to be constantly communicated through visual

tools and in periodic staff meetingdot blaming people for their innocent mistakesfar the

problems or defects that are the result edldsigned processes, should be incorporated in the code

61



of conduct. It is also necessary to make sure that everyone including the managers and leaders are
treated equally in case of violating the cadeconduct. This helps to create the environment of

trust which is prerequisite of communication and transparency.
Communication and transparency

People need to feel that they are trusted and-mElmedabout the company curreobndition

in terms offinancial status, key performance metrics, market positofticipated challenges,

projected changesnd available resources. They also need to be thoroughly educated about
companyo6s val u-ermsn,visiagnhperiodic gaals, dnd theimogn sfieaiole in the
companyo6s p a ashwelltas their prgectéduwcaraer path in the company. This sense of
belonging to a circle of trust is indeed the greatest incentive for performing at their best in
company6s interest . stmleypdated abduthabousentiopdd ongtters s ¢ o n
may be done by posting financial and performance medricsd goal s and company
and visioron andon boards, wallandbulletin boads, or sharing them with employees by periodic

emails, internal tmchures, and newsletters, or talking about them regularly in periodic staff

meetings.

People development

Lean leaders should take responsibility for developing their workfédtéhe associates should

be provided with equal opportunities to be trained in lean principles and tools under the tutelage

of a sensei or | ean coach. The sensei may be t
his/her own senseLeader hasa make sure that the employees are learning by doing and the
senseis are providing challenges, and structured opportunities for ledéag kader can help

people realize their full potential by experiencing increasingly challenging problems andgvorki

in different functional areas. I't is critical
guestions, not providing the answers. After each gemba walk, the leader should leave employees

with new challenges. This is how people learn to tihéak and apply it to their dag-day jobs.

In the conventional business system with all the functional departments in place, people are able
to fairly predict their future career patvhich usually entails getting promoted gradually to a
higher positionn their own functional specialty. However, in the new lean business system, the
conventional functional departments, and consequently the conventional frivasiet career

paths are disappeared forever. So, to keep them motivated, leaders need toadewséie
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streembased career paths that f ul factualizatienMWpile oy e e s 6
each companpas to devise its own promotion system, it will be illustrated by an example. For
instance, each employee can be rotated in differenti@unal field of activity (i.e. working in each

functional field for a few years), and if managed to master all will be promoted to the manager of

a value stream.

4-1-2- Selt-development
Once the proper setting is established, the leader shoulgedtaitvelopnent A lean leader need

to act as a role model for its entire workforce. Thus, he/she needs to think lean, act lean, and speak
lean.SeHd evel opment as a | ean | eader i s a manifes
of lean, in the sese thatt is a perpetual cyclic process. Working under direct supervision of a lean
sensei, applying lean tools continuously in doing daily activities, and obtaining lean knowledge,
overthelongrun, equip the leader with necessary and d@epugh leaknowledge and insight.
Genchigenbutsu (go to gemba and see), standardizing leadership activities as much as possible,
and apportioning strong time and resource commitment to lean help the leaders pave their way.

Lean knowledge

Obviously a leader who is pposed to lead a lean turnaround needs to be equipped with at least a
rudimentary level of knowledge on lean. Today there are plenty of lean workshops, seminars, and
in-class or online courses held by universities, consulting companies, or educatidoé sttat

may be attended by leaders. There are also numerous amount of books, articleslired on
materials on lean which are readily accessible to leaB8erdean leaders who resolved to make a
leap toward lean, should take time to familiarize thelves with lean concepts and tools through

these available resources.

Training under | ean senseid6s supervision

Using lean sensgiwho are employed by the company, or outside lean consultants, who are at
company6s service by aendedasteadarseed,helpiand gaidance ngl y
especially at the outset. It should be noted that if outside consultants are deployed, they should
only be used for training purposes; because tl
development andultivation of local lean capabilities. At the beginnfiog few yearsit is fine to
use consultantsé help for choosing kaizen opp
piece flow. However, leadership need to make sure that the educationediamd) purposes are
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sufficiently adhered to, i n a way ¢thaflopori n | or
workers, manager, and leaders are s@gllipped with lean knowledge and skills for implementing

kaizen. Furthermoregbdership is respondb | e t o make sure that the
strategy, and lonterm vision are welcommunicated with the senseis and lean consultants. This

is specifically more important as it comes to outside consultants, because unfamiliarity with the
organizatm 6s cor e values and vi si on Fmnally neceasitysoke t hen
a perpetual commitment to selévelopment by the leaders)plies the necessity of a lofgrm

relationship with the lean sensei. Thisleng r m t r ai ni ng under senseiso
the rare traits of Toyota that further signifiesitskding r m and pr of ound c¢commi t

selfdevelopment.

On-the-job application of lean

While acquiring lean knowledge through participation in training classes, seminars, and workshops
may be a good first step toward sédvelopment, however, applying lean tools and principles in
practice while doing dayo-day job is themost effective method for developing lean skills.
Identifying value streams, removing conventional functional departments and reorganizing based
on value streams, using a combination of lean tools like kanban, andorygkaekaand 5S for
creating onepieceflow, and introducing standardized workakt time and Heijunkato the
operationsare reallife training practices that help leaders master lean principles by being actively
engaged in them.

Genchi genbutsu (go and see)

In order to be actely involved in the aforementioned changes and to be able to lead the
subordinates in the process of changing over to lean ways, this is vital that the leaders be present
in the gemba to grasp a deeper understanding about the way the work is doratlgihgeshahead,

and also the way lean toatsay improve a process. Active presence in the shop floor (i.e. the place
where the work is being done), is presented by a technique called genchi genbutsu (go and see) in
lean parlance. The leaders should plarrégular and frequent waklkround meetings in different

work cellsor operation areas to review performance data, talk about the problems and the proposed
counter measures, and initiate a kaizen event if requivb@n people believe that they will get
blamed or punished if their suggested improvement itelais practiceor if they talk about the
problems, it will prevent them from revealing the problems honestgntributing generously by
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proposing improvemerdeasLeaders shall not force their own solutions in these gemba meetings.
Instead decisions should be made, whenever possible, by those who actually do the job and have
an intimate knowledge of what is happening and what potential solutions to &snprare. The
leaders should only motivate, encourage participation, support and lead the team toward a

consensus.

4-1-3- Overarching andupporting ystems

Hoshin kanri

If the lean improvement activities are to make meaningful and sustainable béhefitsave to

be goaloriented, and efficiently measured. Otherwise, diverging improvement activities will
produce conflicts and confusion, and most probably cause riegresther than progress. It
necessitatethe establishment of clear goals in diéat levels of organization that all converge to
operationalize the highest level organizational goals. In other words, the goals of any improvement
activity should be set in a way that the aggregated outcome of all the improvement activities
positivelycomt r i but es to the reali zat i Tthecompdratetgdale or g a
as a unifying and integrating mechanism guarantee alignment of strategic aterfortgpcisions

with micro shorterm decisions. Welstablished vision and goals lgigonsistency over long

run, and serve as a compass that provides direction, harmony, and consensus across functional
boundariesThe lean philosophy insists on two necessary characteristics for the thegisnust

be 1- systemoriented (i.e., interestsf the entire system has priority over functional interests),

and 2 processoriented (i.e., good process generates good results. So focusing on improving the
process automatically has priority over merely focusing on improving results, because numbers
canbe manipulated easily). The lean tool for developing this hierarchy of converging goals is
call ed oO6hoshin kanr iHére aver some pudelines yfor deecjppiagdy me nt .

promotingc o0 mp alongtérsvision andlean goals:

1- There should not beng tradeoff between costs, quality, and delivery.
2- Growth strategy is an essential part of the ltargn goals.
3- Explicit financial or cossaving targets hinder lean implementation.
4- Stretch goals are the driving engine behind continuous improvement. Howereslistic
and unachievable goals are major source of discouragement. Hence, balance is the key.

5- Clear time frames make the goals meaningful.
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6- Top-level goals should be brokerdown to lower level goals all the way to daily
performance targets.

7- In thestaff meetingstheconnection between the loitgrm goals of the organization and
shortterm financial interest of themployees should be clarified.

8- All the employees need to beell-informed and weleducated about the goals and
understand and own thegiortion of the big picture.

9- Managers at each level work closely with their subordinates for devising action plans for
accomplishing the companyds goal s.

10- Hoshin kanri is not a oneray mandateExpansive data collection, an intensive process of
leading tweway conversations at all levels, and building consensus are indeed the
challenging pa#g of the hoshin kanriTherefore, in essence hoshin kanri is a bottgm
process.

11- Leaders must engage the@mior managers in the process of setting strategic goiadsy.
also have to make sure that this procedure is followed all the way down the chain to the
lowest level. That means firBhe managers engage the team members under their
supervision in the process of setting actionable and achievable long, anteshaybals
for their work team.

12- Nevertheless, at the earlier stages of the lean implementation, since many managers at
different levels are not sufficiently developed for running and leading a hoshin kanri
process, a more tegown approach may be deploy&iit as thdevel of lean knowledge
and skills increases, a shift toward a-togbottom participation should be made gradually.

13Use the same approach foitedevelaepiomg Dhhe 6t
complete vision to the company. Use theGAcycle for refining the ideas that the people
in the gemba have about the right vision for the compains PDCA cycle that is fed by
the ideas from gemba, ensures balance between stretch goals and realistic goals.

14The companyds Vvieandnot liritadoby thedcurterd boandamgs lof the
company or the respective industry.

15 Prioritization of the goals, selecting the most effective ones and allocating available
resources to them, should not be overlooked. Otherwise, the viability of the leatn

initiative will be jeopardized.
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Once the goals are clearly defined, two overarching elemerasenfard system and progress

monitoring system need to be designed in a way that impose systarted and processiented

approaches and reinforce them.

Processoriented performance metrics

Theprogressand performancemetrics should be defined with faconelimination of waste from

processes rather than financial resuEscouraging the efforts and tracking the progress of

improvements is the ultimate goals of the performance measurement rather than controlling the

people. While the performance measneat systems should be customized based on particular

needs and realities of each organization, the following guidelines may give some practical hints to

lean leaders:

1-

Performance measurement systetimat report negative variance from a stretch goal should

be avoided. Instead, a system of reporting actualfin@ncial operational actions and
trends and their resulted financial outcomes should be devised.

The overall performance measurement system of an organization comprises of several local
measuremensystems at different levels of the organization that support ledafiped
performance metrics which the people who work at that specific work area can relate to
and have power to affect.

In addition to daily performance reports, the people on the 8bopwho work at cell

level, need to be updated about higher level performance metrics at least monthly. Such a
reportshould be short and concise andy contain a few numbers on financial results such

as sales but should mainly focus on key procelsted metrics.

At least once a year, all the senior managers and heads of functional departments should
be informed about the financial and rAfimancial results and work together to set future
goals and encounter problems.

The exhaustive process of calatihg return on investment (ROI) is redundant and even
harmful, as it convert the focus on shtatm costsaving.

Performance metrics such as epst-piece for purchasing officers, or number of produced
parts per hour for manufacturing workers are cemigtan and in fact encourage piling
inventory and hiding defects and scrap. So, think it thoroughly before selecting a

performance metric.
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Systemoriented reward system

Similarly, the employee reward system should encouaagstemoriented approach and motivate

people to give priority to the interests of the whole system instead of their own functional
departmentAgain there is no simple prescription to be used for leaders here. Each organization
has to devise its own rewasystem based on its size, available resources, and cultural settings.
However, the following guidelines may be used as examples of how to operationalize a system

oriented reward system:

1- All the employees better be paid a common market wage based oquidédications and
then get rewarded based on the overall com

2- A profit sharing program that is offered to all the employees, makes it possible for the
people to enjoy the benefits of lean in short term and serves as an incentivizing tool

3- Tying specific metric to a specific reward should be avoided, otherwise people focus
narrowly only on what is measured and it also encourages individualism rather than team
orientation.

4- adjusedbonus schemes based on product family is not recommendaddeegiven the
supposedly even pace of work inside each product family it seems irrelevant and it can also
generate continuous conflict due to job rotations.

5 Pay out employeesd share of benefit at | ea

6- Profit-sharing meetinghould be held radarlyeachtimeé he empl oyeesd shar
are distributedand in the meeting preferablye leaderpersonally share briefly the
financial and process results and explain the imgmmeant plans for the next interval.

7- Complicated gaisharing formula®or plans that pay out only above a target level that
keeps climbing up should be avoided. This will make it look as if the company is
manipulating the system.

8- One type of noffinancial reward system that besides motivating people also promote
kaizen as aimperative, is assigning highly productive and hgitential employees to the
kaizen team for the next kaizen process as an acknowledgement of their superior

performance.

Lean function
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In order to pull all the required resources together, reinforcenerative of lean and in particular
continuous improvement (kaizen), follow up on the improvements, and absitithe whole
transition is on track, a dedicated lean function, with the required level of authority and access to
resources, shall be creat&hmeone with proven lean knowledge and skills should be assigned as
the head of the lean function. This person should be delegated enough authority, probably report
directly to the CEO, in order to be able to effectively follow up on the changes anedaiked
resources out of other functions as appropriate to be deployed for kaizen events or execute
improvement plans. One other advantage of creating such a lean function and permanent lean
related positions is that it shows the determination and pamrsestof the leaders in actually
effecting enormous changes. This proves that
merely a tuneful mottoThe lean office better be staffed with few lean experts from outside, but
the main part of its stahould be selected from highly qualified and motivated people from
throughout the organization. Devising a system for identifying -pafiential people in the
organization and rotating them temporarily for an appropriate length of time (1 to 2 yeass) to th
lean officeand sending them back to their function of specialty afterwandy serve as an
effective strategy for promulgating lean throughout the organization and nurturing local lean

advocates.

4-1-4- Daily management
Leadership and management ave tntertwined concepts. Managers at the top of the organization

and senior managers are usually the ones who take leading positions. Since this model is supposed
to provide leaders with a comprehensive instruction guidetadgy management activities o
leaders are also incorporated in this model as an inseparablethe@tof ader sdé | ob.

Kaizen participation

Firsttod o i n t he | eader s hshopldbs pattidipation inckfizerdeaants. ffthea ct 1 v
subordinated are expected to allodatees to kaizen and give it priority, then the leadership needs
to act as the role model. Leadershipbds ti me c
of continuous improvemeniThe following list provide some examples of how leaders can

demastrate their commitment to lean by being involved in kaizen:

1- For initial kaizen activities, leader should carefully select kaizen opportunities with the

largest impact on the entire system.
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2- In each kaizen event, the leader may acquire ideas about whakl® next from his/her
subordinates.

3- Being physically present in kaizen events is particularly influential in early stages of the
lean turnaround.

4- The leader has to force his/her direct reports to participate in kaizens.

5- The responsibility of the leade&r not providing solutions. What a lean leader should do is
providing energy, motivating people, setting stretch kaizen goals, and asking lots of
guestions

6- While kaizen is expected to be a daily activity that happens at every level of the
organization, laders should lead the kaizen activities that have a broad impact across many
functions and lead to major changes.

7- A leader shouldbe at leastavailable for theweekly kickoff sessionsand final report
meetings as often as possible.

8- If a new company or busess division is acquired, it is preferable that the leadership
conducts the initial kai zen trainings. It

in implementing lean to the new staff.

Standard work

Lean usestandardized work basically as a tdot creating baselines for improvement. However,
doing the job based on standardized work also is a part of knowledge and skill development. As a
person beconmscomfortable and highly experienced in doing a particular activity by repeating a
standardizednocedure over and over again, gradually s/he will come to realize the deficiencies of
the procedure and will come up with more creative improvement solufibesean philosophy

spus initiation and generation of improvement ideas in the lowest levellpedsy the people

who actually do the job. So, in order to realize the benefits of such enyaldyer improvements,

one of the tools in |l eadershipbs disposal i s

Another aspect of standardized work is relatetheodaily activities of the leaders themselves.
Although the daily duties of the leaders seems as intellectual activities that may not be standardized
due to their nowrepetitivenature, in fact leaders can develop their leadership skills by following
stardard procedures such as participating in kaizen for certain number of times per month, holding

staff meetings for fac®-face communication in regular intervals, doing gemba walks regularly
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during a week, and following a standard procedure for askingigugsand following up on
changes during their gemba walks.

4-1-5- Kaizen

Kaizen is at the heart of the model. In fact, the ultimate goal of this model is embedding kaizen in
the culture of the organization. If a leader passes the outer layers of teesmockssfully, s/he

will be able to reify the ideal state of kaizen. It is noteworthy that two main components of lean,
respect for people and kaizen (continuous improvement), are positioned at the outermost and
innermost layer of the model respectivelyhat is to say, the former is a prerequisite for

actualization of the latter.

4-2-St atistical analysis of the | ean

Defining the population under study and selecting a suitable representative sample, necessitates
recognitonof a suitable definition for &6l eadership
study will be defined. As mentioned earlier in sectie?) Bvo available definitions in the literature

were selected as being compatible vift@lean philosophy:

Wi nston and Patterson (2006) define Ol eaderd
and influences one or more follower(s) who have diverse gifts, abilities and skills and focuses the
foll ower (s) to the or ga nausm@the falawer@) tomilliagyiarm@ns an
enthusiastically expand spiritual, emotional, and physical energy in a concerted coordinated effort
to achieve the organizational mi ssion and ob]j
to cultivate cewin set of skills and competencies in order to influence, lead, encourage, and inspire
their followers. However, the prerequisite to do so in practice, is being in a position of high

authority and influence over a group of people (followers).

Emiliani (2000 ) suggests a new definition for Ol eader
that demonstrate respect for people, improve business conditions, minimize or eliminates
organizational politics, ensure effective utilization of resources, and elimboateision and
rework.o In a similar way, this definition f

influence by the leader.

Hence, in order to identify the leadership practices, the sample needed to be refined to include only

the respondents whoseganizational position fit the aboweentioned definitions of leadership.
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Among the totalof 49 participants in the survey, the ones in leadershipmi@apagement, and
middle-management positiorseshortlisteddue tohaving enough authority, influence and power

to be qualified as a o6l eader 6. As t hlme-r esul
management, or lean advisor/consultant/coach/specialist posiaoasliminated from the

sample.

Inthisstep,cor el ati on bet ween each el ement of the
l evel o f repesented doyp guéstion 12 of the survey questionnaire (Appendix 1) is
examined. Therebyiven the available responses to questions 15aih@ finalsample for most

of the correlation analyses contaatotal of 33 respondents, unless otherwise indicdtesome
caseswhere | ogical l y tisnetamattsrpfecancem m andlgzingtlte slatatando n

interpreting the resultshe samplés larger.

Responses to question 12 (lean initiativeods |
that were originally available in the questionnaire for the respondents to choosareamihe

form of a nominal variable. However, ordinkata, when studied against other ordinal data in terms

of correlation, often provide more meaningful information, particularly regarding the
direction/sign of the correlation. Furthermore, inherent concept of this variable is ordinal. So, the

collected esponses were converted to ranks accordidgpendix \ATable5-1.
4-2-1- Respect for people

The first layer of the model, respect for people, comprises of three main elements. Each of these
elements are represented by one or more variables in the fowmuesfions in the survey
guestionnaire (Appendix Il). The analyses of correlation between the variableddmdnts of
the model) and 6éthe |l ean initiativebds | evel

software. The results are summarized able 10.
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Element Variable Statistical Test Df* p- Critical 0
method statistic value | value
People Subor d'i i KruskatWallis | 13.654 | 4 | 0.008 | 9.49 | 0.05
development apcpg)lg?r?gtligﬁyt&ls Kendal || 0.415 0.002
No fear of Improvement ideag KruskalWallis | 18.366
mistakes from subordinates] Kendal || 0.555 0.000
Number of KruskalWallis | 20.271 0.002
communication
Communication methods Kendal I| 0548 0.000 0.05
and Chi-square | 32.136 0.269 0.05
transparency Frequency of Cramer 0.454
communiation | KruskatWallis | 12.696 0.048 0.05
Kendal I|] 0.376 0.007
*Df stands for o6degree of freedombd
** The shaded cells signify inapplicability of tlvencerned parameter to the respective statistical

Table10. Summary of statistical correlation tests' results for-sléments of 'respect for people' and 'lean initiative's level of

People develop

ment

success'

Development of the employees is represented by question 32 of the survey questionnaire

(Appendix I1): AOn a scale of 1 to 5, how muc
tools have improveth the course of the initiativie for no progress,ardl f or extr eme pr

The position of a respondent is not a matter of concern for this criteriartotal of41 legitimate

pairs of data are crestabulated imMppendix VI Table6-8.

According toTable 10, sinckW=13.654>9.4%nd -0.008<0.05for N=41 Slgvelaf= 0. 0

significance, there is a statistically signif
successo of the organizations of the respond
subordinatesd aoaagmpetaeindayyoils.dppl yi

Based on the val ues Tp90.418)and pvalie(p0H02¢0D5)ffordNo4e f f i c i ¢
at U eOr.ed of significance, there is a positiyv
in the subordinatesd competency in applying | ¢

This is in accordance with the result of Kruskéhllis test abog.

No fear of mistakes

This element of the model is represented by question 33 of the survey questionnaire (Appendix

AfHow much

[ I

of t he

i mpl emented

mpr ovement

When there is an environment where mistakescansidered as sins that deserve punishment,
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people try to avoid it by adhering to current methods and procedures, no matter how inefficient

and wasteful they are. There is always an inherent risk in using new methods, tools, or procedures.

So, leaders whoultivate a culture of blame, pointing fingers, and fear, inadvertently discourage
creativity and block the flow of new ideas. In this sense, the amount of improvement ideas that
comes fromalower level ofthe organization is an indication of the level@ff e ar of mi st al

the organization.

Again, due to the format of the question, the original responses were in the form of nominal data

which were later converted to ordinal (rank) data accordidgppendix \-Table5-2.

The position of a respondent is not a matter of concern here, scaageihof 41 legitimate pasr

of data are crestabulated imMAppendix VI Table6-9.

According to the values for the KW statistitW=18.366>9.49pnd pvalue(P=0.001<0.05)for
N=4l1at U= eOv.ed of significance, there is a stat
l ean initiativeds | evel of successod for the

from subordinates?o.

According to Table 10, sincd,=0.555 andp=0.000<0.05 f or N=41 at U= 0.
significance, there is a positive significant
came/ has come from the subordinatesdé and o6th

accordance with #hresult of KruskaWallis test above.

Communication and transparency

This element is represented by questions 36 and 37 of the survey questionnaire (App&hdix II)

collected data through each of the questions preundght about different aspect diis element.

Question 36: Aln which ways the performance/ pr
the people (including shogfloor workers) involved in the initiative? (You may choose more

than one answer)o

This question was originally designed in tloem of a multichoice question with 8 options to
choosefrom. Thevariable of concern in this section is the number of communication methods

used. Therefore, the collected responses were conventaaktvariables.
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As for this question, the position dfg respondents did not have any impact on the meaningfulness
of the responses. Sowtal of 41 pair of responses amosstabulated inAppendix VI Table6-
10.

According toTable 10, sinceKW=20.271>12.5%nd p=0.002 for N = & Jevelaof U=o0.
significance, there Iis a statistically signif
success6 of the organizations that wuse differ

Based on the abov ebcuefitientehs0.5d48)andpaatud(@=0.000<6.05) a u
for N =4 1 5 lavel ofignifi@ance, there is a positive significant correlation between
6number of communi cation methodsdé and o6t he |

accordance with the result of KriedkwVallis test above.

Question 37: Awhich of the foll owing options |
of updated progress/performance measurements with involved people (including shéipor

wor kers)?0

This questions originally designed in théorm of a multichoice question with nominal options

to choose from.

Al t hough the first seven choices are intrinsi
randomlyd and O6otheré) prevented fdsamlgwedinng t he

two steps:

Step 1 The original datas retained ass. The analysis of daia conducted using the statistical

metlods for nominal data includingltts quar e test and Cramer 6s V co

A total of 39 pair of rgsonses (i.e. crogsbulatedn Appendix VI Table6-11) areused as the

sample for this step of analysis.

Based on the table of criticah€square values (Appendix I), for N=39 and 28 degrees of freedom,
at U= 0.05 | ev e l-squarke statistigshoultl becgeeataary 41.84Hoe thec nuli
hypothesis (independency of the variables) to be rejected.sioe 32.136<41.34 and
p=0.269>0.05 (Table 10dhere is not enough evidence for a significant association between the

0frequency of the commatniivead@Gd onwc aendgds 0Olt hwe ll Ge.a
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According to Cohen (1988), for 4 degrees of f
signals a large effect. Thus, completely contrary tesgiare testj. =0.454suggests a correlation
of large magnitude betweentbef r equency of communicationd and

|l evel 0.

The quite large contrast between the results of the two above tests, motivated further analysis of
the data, whicls done in step 2.

Step 2 In answering question 37, onlyoneresppmdt had used the 6ot her (
and his answeisc at egori zed as O6completely randomlybé6.
actually do not provide much insight and information about the level of communication in the
organization, in the send step thegreeliminated from the sample. Thereby, the total legitimate

pair of responses in step tware 35. The original responses to question 37, whignominal,

areconverted to ordinal data basedAypendix \- Table5-3.
A total of 35legitimate pair of answers are craabulated imMppendix VI Table6-12.

Now that all the data are in the form of ordinal varighilee statistical methods for analyzing the
relationship between ordinal variables can be used.

According toTable 10sinceKW=12.696>12.5&nd 50.048<0.05 f or N=35 at U= 0
significance, there is a statistically signif
success6 of the organizations with fbriménteer ent

measur ement so.

Based on the v aibgoeficierd(f,=03aa)atcapvalué(p=0.00a<0.05)for
N=35 abl dizel0o.®f significance, there is a posi:t
of communicating progress/perform& e measur ement sd and Ot he | ean

This is in accordance with the result of Kruskéhllis test above.

4-2-2- Seli-development

The second layer of the model, sédvelopment, comprises of four main components. Each of
these coponents are similarly represented by one or more questions in the survey questionnaire

(Appendix Il). The results of the correlation analyses between thelsatents of the model and
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Othe |l ean initiativeds | evel tatstical satware asda@
summarized in Table 11.
Element Variable Statistical Test | Df* | p-value | Critical | U
method statistic value
Lean Level of acquaintance wit]l KruskalWallis | 9.652 | 4 0.047 9.49 | 0.05
knowledge lean Kendal I 0.355 0.017
Level of knowledge on | KruskatWallis | 8.546 0.036
kaizen Kendal || 0402 0.008
Conception about real Chi-square 2.878 0.578
essence of kaizen Cr amer | 0.295
Amount of inclass KruskalWallis | 10.911
training Kendal || 0.068
Quality of the inclass KruskalWallis | 8.495
training Kendal I 0.445
Lean Amount of training under| KruskatWallis | 6.467
sensei sensei 6s s| Kendal I| 0.245
Existence of a lean sens¢ Chi-square 6.890
Cr amer | 0.405
Qual ity of| KruskatWallis | 4.073
performance Kendal || 0.242
Onthe job| Amount of onthejob | KruskatWallis | 14.734
training application of lean Kendal || 0.539
Genchi Office-time vs. gemba | KruskalWallis | 8.979
genbutsu time Kendal I -0.407
*Df stands for 6édegree of freedombd
** The shaded cells signify inapplicability of the concerned parameter to the respective statistiq

Table1ll Summary of statistical correlation tests' results for-sldments of 'setievéopment’ and 'lean initiative's level of

Lean knowledge

success'

Acquiring lean knowledge by the leadership is studied from five different perspective, each
represented by one question in the survey questionnaire (Appentheltfjata collected through

each of the questionsanalyzed separately in the following sections:

Question13il eader shi pés | evel of acquaintance with

This variable was originally a nominal variable. However, to graspaaen understanding of the
nature of the correlation between the two variables, all the responses are converted to ranks

according toAppendix \- Table5-4.
A total of 33 legitimate pair of answers are criadrilated imPAppendix VI Table6-13.

According to Table 11, given the values W statistic (KW=9.652>9.49)and pvalue

(p=0.047<0.05) for N=33 at U= 0.05 level of signifi
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di fference bet ween 60t he | ean i ni t i adifferené 6 s | e

0l eadershipbés | evel of acquaintance with | ean

Based on t he v aibueceficien(t, =03a%)atcpvalué (p=0.017<0.05)for
N=33 at U= 0.05 level of significance, t her

0l eadershipbébs |l evel of acquaintance with | ean.

accordance with the result of KruskMallis test above.
Question16i | eader shi pés | evel of knowledge on Okai

This quesbn was originally in the form of a multhoice question, and the respondents were
asked to rank their level of knowledge on kaizen oA@3 scale. Hence, the collected data was

in the form of ordinal variable and no conversion was needed.
A total of 33 pais of answers are crogabulated iMAppendix VI Table6-14.

According toTable 11, sincé&kW=8.546>7.81and =0.036<0.05 f or N=33 at U= 0
significance, there is a statisticallyofsignif

success6 of the organizations with different

Based on the values d%=0.402and =0.008<0.05 f or N=33 at U= 0.01 | e

there is a positive signifliewaerdt odorkmelwd teidgre o
6the | ean initiativebs | evel of sucWallistesb. Thi
above.

Question17il eader shi pés conception about real esse

Questionl7 of the survey questionnaire (Agdix I) asks the respondents to choose, among 5

available choices, the one that they think best describes the essence of kaizen.

Onlythe thirdchoice conforms to the true meaning of kaizen. Therefore, all the collected responses
are categorized into te groups of either conforming to the real essence of kaizen or non

conforming.
A total of 33 legitimate pair of answers are crtadsulated imppendix VI Table6-15.

Based on the table of criticah€square values (Appendix ), for N= 33 and 4 degrees of freedom,

at 005 level of significant, the I-square statistic should be greater than 9.49 for the null
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hypothesis (independency of the variables) to be rejectedirnge,2.878<9.49 and p=0&Khere

is not enough evidence for a significant assa

true essence of kaizend and O6the | ean initiat
According to Cohen (1988), for 1 degl0eamds of f
0.30 signals a small effect. Thus, in accordance with theqerare testj. =0.295does not suggest

a correlation of | arge or even medium magnitu
essence of kai zeno6s uacncde sost hlee vieeladn. i ni ti ati veds

Question 24 amount of in-class training received by the leadership

This variable is represented by question 24 of the survey questiofiaendix Il). The original
collected data wam the form of nominal variable. But, for the samasen as for the previous
variables, the responsaseconverted to ordinal rank variables according\fppendix \- Table
5-5.

A total of 33 legitimate pair of answers are cross tabulated iAghendix VI Table6-16.

According toTable 11, sinckW=10.911>9.4%nd p-0.028<0.05 f or N=33 at U= 0
significance, there is a statistically signif
successoO of t he organi zat-class gainingirdcdiveddoy the er e n t
leacer shi po.

Based on the values #f=0.068and =0.653 for N=33 at U= 0.05 |l evel

no significant <corr ecllaatsisont rbaeitnw enegn roeacneoi uvnetd obfy

l ean i nitiativeo6s adllyoppesite tmtlie result ofthe kuskiMallisfest.i s | s

The significant contrast between the results of the two above tests, prompted further investigation
of this criteria through collected data about the quality of thelass training received by the

leaders. This variable was represented by question number 25 of the survey questionnaire.
Question 25 quality of the in-class training

Question 25 of the survey questionnaire (Appendix Il) asks the respondents to rank the quality of

the inclass training that they have received on a 1 to 5 scale.

A total of 29 legitimate pair of answers are crtasulated imAppendix VI Table6-17.
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Given thevaluesof KW=8.495<9.49and p=0.075 (Table 11) f or N=30 at U= 0,
significance, there is no statistically signi
successo of the organi zat i-dassstraimng trebeived iby thee r e n t
| eadershipo.

Based on the above values 6§ =0.44%nd =0.004<0.05 f or N=30 at U= 0.
significance, there i s a si gn-classtraimng teceiven byr el at
the | eaderils@dampdi mindi &ttiheeds | evel of successbo

KruskalWallis test above.

Lean sensei

This variable is represented by question 23 o
you received on lean under a sensi/coaehfimt or 6 s direct guidance?0 T
was nominal. So, to grasp a better understanding of the nature of the correlation, the rasponses

converted to ordinal rank viables according tAppendix \* Table5-6.
A total of 33 legitimate paiof answers are crogabulated imMppendix VI Table6-18.

According toTable 11, given values &fW=6.467<9.48nd p=0.167>0.05 f or N=33 at L
| evel of significance, there is no statistica
|l evel of successod6 of the organizations with di

under a senseib6s direct supervisionb.

Given thevalues of T,=0.245 and =0.095>0.05 (Table 11) f or N=33 at U= 0.
significance, there is no sigi f i cant correlation between &éamo
|l eadership under a senseibd6s direct supervisio

in accordance with the result of the Kruskdhllis test above.

The interesting resulisf the above two tests triggered further investigation of the role of senseis

in a lean turnaround. The data collected through ques2ibasid 22areused for this purpose:

First, through analyzing the responses to question 21, this hypatitesiedii The or gani z at
that use lean senseis in the process of their lean transformation, are more successful in achieving

the goals of their | ean initiative. o
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Afterwards, for the organizations who had | e

pefor mance on their | eamsexammned. i ati vebds | evel of
Question 21: fAWere there any sensei(s)/ coach(

Since the hypothesis to be tested in this section is concerned with effect of existence of a lean
sensei i n gener al on the organizationdés | evel
position of the respondents does not matter in thegsisaA total of 42 legitimate pair of responses

were sed as the sample for analysis, which are etasslated iPAppendix VI Table6-19.

Based on the table of criticahGs quar e val ues (Appendix 005, for
level of signifcant, the @i-square statistic should be greater than 9.49 for the null hypothesis
(independency of the variables) to be rejected.sBme 6.890<9.49 and p=0.142>0.0%re is

not enough evidence for a signi f(iac)anlte aans ssoecn sa

and 6the |l ean initiativeds success | evel 0.

According to Cohen (1988), for 1 degrees of f
0.50 signals a medium effect. Thug=0.405suggests an effect of medium magnitude by the
6depl oyment of (a) | ean sensei(s)6 on O0the | e

Al t hough Cramerdés V test also did not support
variables, analyzing the responsesttie next question could provide further insight about the

impact of deployment of lean se&i(s) on the success level.

Question 22: AOn a scale of 1 to 5, how do yo
to the initiative® dddfDrf dmodovcemy rhibghiloeavel

Again the position of the respondents does not matter in the analysis. However, only the
organizations that had used lean sgssdit he r espondents who has a
previous question) arunder study in this section. Sototal of 33 legitimate pair of responses

were used as the sample for analysisich are crostabulated iMAppendix VI Table6-20.

According to Table 11, sinceKW=4.073<7.81land p=0.254 for N=33 at U= 0.
s gnificance, there is no statistically signif
successb6 of the organi z atoifonisgyutatifat tle@j bgad 4

contrb ut i onod
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Based on the values §f =0.242and p=0.125 f or N=33 at U= 0. 05 | evel

no significant correlation between o6quality

initiativeobds | evel of successoO. -Whlisgestabesvei n a c «

On-the-job training (on-the-job application of lean)

This element is represented by question 26 of the survey questionnaire. The original collected data
was in the form of nominal variable. But, for the same reason as for the previous variables, the

regponsesareconverted to ordinal rank variables accordingppendix \- Table5-7.

One of the responses to question 26 was irrelevant and as the result was discarded from the sample.
So,atotal of 32 legitimate pair of answers have been etaisglated iPAppendix VI Table6-21.

According toTable 11, sinc&kW=14.734>7.8%and -0.002<0.05 f or N=3Rvelot U= 0
significance, there is a statiestlieaal liynidii @niif
success6 of the organi zat i-thejob applibaton of eanjbythyee d d i

|l eadershipo.

Based on the above values $§=0.539 and p=0.000<0.05 for N=3Bleva of U= 0.

significance, thereisai gni f i cant cor r e l-thejob applicaboa bfveancopy O | e v
the |l eadershipbéb and o6the | ean initiativebds | e
the KruskalWallis test above.

Genchi genbutsu (Officetime vs. Gembatime)

This variable is represented by question 14 of the survey questiofaendix II). The original
nominal data, for the same reason as ab®/epnverted to ordinal rank data accorditog
Appendix - Table5-8.

A total of 33 legitimate paiof answers have been crasbulated iPAppendix VI Table6-22.

Given thevalues for the KW8.979>8.7J1and =0.030<0.05 (Table11) f or N=32 at U=

of significance, there is a statistically sig
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success6 of the organizations that their | ead
compared to in the gemba

Based on the values &f =-0.407and p=0.007<0.05 f or N = 3 Rvelafsigrificance,. 0

there is a significant correlation between 6a
compared to in the gembad asmud cetstsd .| edn si nist ii
the result of the Kruskalvallis test above.

4-2-3- Overarching and supporting systems

The third layer of the model, overarching and supporting systems, comprises of four main
elements. The variables representiagleof these elements are subject of correlation analyses
done by SPSS. The results of these analyses betweenthelsebme nt s of t he model

initiativebds | evel of successb6 are summari zed
Element Variable Statistical Test | Df* | p- | Critical| U
method statistic value | value
Hoshin kanri Departmental plans | KruskatWallis | 10.140| 3 | 0.017| 7.81 | 0.05

organi zati| Kendal | 0401

alignment
Il ni ti at i v {KruskatWallis | 13.813| 3 |0.003| 7.81 |0.05
organi zati| Kendal | 0.485

alignment
Lean function Existence of a lean Chi-square | 15.606 0.004 0.05
function Cr amer | 0.617

Quality of the lean | KruskatWallis | 4.533
functionds| Kendall 0.284

0.104 0.05
0.102
0.044 0.05

Processriented| Procesriented vs. Chi-square 9.784 | 4

metrics resultsoriented metricsy Cr amer | 0602 | 1
Systemoriented| Existence of areward| Chisquare | 9.234 | 4 | 0.056] 9.49 | 0.05]

reward system system Cr amer | 0.487 1
Type of the reward Chi-square | 19.103| 8

system Cramer| 0618 | 2

*Df stands for O6degree of freedombd

** The shaded cells signify inapplicability of the concerned parameter to the respective statisticé
Table12. Summary of statistical correlation tests' results for-eldments of 'overarching and supporting' and 'lean initiative's
level of success'
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Hoshin Kanri (Policy deployment)

This element of the model is representedjbgstion®, 10, 18, and 19 dhe survey questionnaire

(Appendix 11):
Question 9: AThe | ean initiativeds vVvision: e
Question 10: AThe |l ean initiativebs goals: ¢é0o

Question 18: AOn a scal e of 1-tetméannbalplahsopaur mu c h ¢

respective department are aligned with the or
for O6completely aligned6)o

Question 19: AOn a scale of 1 to 5, how much
organi zatiwenésog®algd &popd 6énot aligned at all o

Question9 is in the form of operended question. Even a quick review of the responses in the

editing step of the data collection phase, revealed some interesting facts:

Among the 45 partipans who had answered this question, only 9 response¥%)(2@d an
acceptable level of compatibility with the requirements of a-defined and clear vision for a

lean effort. Indeed, the first step toward having a meaningful and sustainable improvemen
initiative of any kind is creating a clear vision of what the organization wants to be and iidhat
ultimate purpose of existence. This vision is what determines the direction of the whole
transformation. Any step taken in the lean journey shoulddtepain the path of actualizing that
vision. A welldefined lean vision of an organization is something beyond making more money.
However, the results of this survey shows that in majority of the cases, there is either no vision to

direct the efforts towa the right destination, or the vision is vague, confusing,-oefiined.

Thereisa readilyo bs er vabl e confusion between the goal

conception about | eands mission and the visio

As for questioriLlO, similar problemsareencountered. Efficient and welkefined lean goals need

to be actionable, measurable, and procegnted. If the goals focus nearly on final results (e.g.
increased sales, reduced cost, etc.), they will not be as effectivey abdldd be and the achieved
results will definitely not be sustained. People are actually good at gaming the system and tend to

manipulate the numbers when they are to be evaluated merely based on the final monetary results.
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For example, they can easilyefdr the backorder cost to future cycles or increase process
productivity and hide the actual waste of the process by producing massive piles of inventory.
Effective, efficient, and seamless processes are naturally followed by excellent results. So, it is
vital for the results to be real and sustainable that the goals be povieggsd. Clear timeframe

is another critical feature of a walkfined lean goal.

A quick review of the responses to question 10, refedbwing prevalent problems among the

45responses:

1- No timeframe,

2- Confusion of the goals with the methods to be used for achieving the goals,

3- Focus on the financial results,

4- Confusion between stated goals with the actual achieved results,

5- Confusion between the goals and their conceptimua | eandés mi ssi on/ def

6- Confusion between vision and actionable goals.

Since all the responses were sharing one or more of the above problems, reliability and precision
of the responses are under question. Therefore, before conducting any analysis on the gathered
data through question 10 and making any further conclusioimgg damore comprehensive and
detailed study on application of hoshin kanri (policy deployment), probably through more

extensive surveys and interviews, is necessary.

Reviewing the responses to questions 9 and 10 raises concern about legitimacy obtisegesp
in terms of reliability, precision, and inclusion. Hence, for the purpose of this study, only the

collected data through questions 18 and 19, were deployed for analykis ayading inferences.

Question 18: @AOn a s c altlnkcoufrentshott-termfannuahptams mu ¢ h
in your respective department are aligned wit

aligned at all 6 and 5 for 6écompletely aligned

The position of the respondents does not matter in the analyséstdfal, of 42legitimate pair of

answersare crosgabulated imAppendix VI Table6-23.

According toTable 12, given the values KNV=10.140>7.8%and =0.017<0.05 f or N=42 at

0.05 level of significance, there eiasn a nsittataitsit
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|l evel of successd of the organi zati-eansisicnhat en

alignmentd

Based on the values @f =0.401and 0.003<0.05 f or N=42 at U= 0.01 | ¢

there is a significant colrean avtiioinormedlwieegmmenndt
initiativeds | evel of successoO. -Whllisgestabeve.i n ac ¢
Queston 19: AiOn a scale of 1 to 5, how much do

with organizationds goals and vision? (1 for ¢

The positios of the respondents do not matter in the analysisa8ual of 42 legitimate pair of

answers are crogabulated imMppendix VI Table6-24.

According toTable 12, sinccKW=13.813and p=0.003<0.05 f or N=4Rleveh of U= 0.
significance, there is a statistically signif
successoO of the organizations that enjoyed

organi zationds goals and vision alignmentd

Based orthe values offy, =0.485and p=0.000<0.05 f or N = & Rveleot sigrifficance,. 0

t her e i s a significant correlation bet ween

organi zationds vVvision and goal sThisisaimatcordandee | e a

with the result of the Kruskalvallis test above.

Lean function

This elements studied from two perspective. First,igt examined whethethe existence of a
function or department, specifically dedicated to lean, enhanceh#mee of a successful lean
turnaround. Then, the i mpact that the quality

level.
1- Existence of a lean function

OExi stence of a |l ean functiond i s a d&uwyhot omo

guestionnaire (Appendix I1).

The total number of legitimate answers whasle used for the analysis 41. The responses are
crosstabulated imMppendix VI Table6-25.
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Based on the table of criticah@€square values (Appendix ), for 4 degreésof r eed o, at LU
level of significant, the chsquare statistic should be greater ti9a0 for the null hypothesis
(independency of the variables) to be rejectedsBage 15.606>9.49he above results suggest a
statistically significantc or r el ati on between the O6existence

initiativeodos | evel of success. 0

According to Cohen (1988), for 1 degree of f
signals a large effect. Thu$=0.617also suggests an effedto | ar ge magni tude by

of a |l ean functiond on o6the | ean initiativeods

In order to obtain a deeper insight about the nature of the correlation, the joint frequency chart of

the two concerned variabléBSigure H) is useful.

18
16
14
12
10

No Yes
Existence of a lean function

O N B O

u»
w

t 2% ad
t 2% ad

m[ Sy AyAGAIGADOSQa f
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%)
1)

w»
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Figure 14. Joint frequency chart of 'existence of a lean function' and 'lean initiative's level of success
As demonstrated by the chart, the proportion of successful cases (more than 80% success level) to
unsuccessful cases (lessmm 80% success level) is obviously much better for the organizations
that have a lean function as compared to ones that have not any supporting function for their lean
initiatives.
22 Quality of the |l ean functionds performance

In question 35, the respondemtish o se answer to previous questic

existence of a lean function in their organization), were asked to rank the quality of the lean
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functi onds pebstateA otalot28 legitimatearesdonses are cradsulated in
Appendix VI Table6-26.

According to Table 12, sinceKW=4.533<5.99and p=0.104 for N=28 at U= 0.
significance, there is no statistically signi
successoOo of the ofungians had differendlevsl of penfarrsaace.l e a n

Based on the values $f=0.284and ;=0.102 f or N=28 at U= 0.05 | evel
no statistically significant correlation betw
and On hienilteiaati veds | evel of successodo. -This i

Walllis test above.
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Processoriented performance metrics

In order for lean tools to work and for lean culture to be ingrained in the organization, the
performance meits used for measuring and monitoring the progress must be in line with lean
mentality. Wastdess and customelriven processes bring in good business and generate excellent

financial results. So, the performance metrics need to also support the joroeeesi mentality.

This variable iIis represented by question 38
are/ were the progress/ performance measur ement
in the form of an opeended question. The original collected resg®sare converted to

categorical data by being categorized as being either prodessed or resuoriented.

The position of the responderdase not of concern in analysis of this variable. $o/en the
available responses to questions 12 an@®8al of 23 pairs of responsaseused for the analysis

which are crosgabulated iPAppendix VI Table6-27.

Based on the table of criticahGCsquare values (Appendix 1), foi=27 and 4 degrees of freedom,

at U= 0. 05 | etheeChi-sqoak statistigshaultl becgeeatdr than 9.49 for the null
hypothesis (independency of the variables) to be rejectetheSealue of chisquare statistic being
9.784>9.49and p=0.044<0.05uggesta st ati stically significant (

oriental per formance metricsé and o6the | ean initi:e

According to Cohen (1988), f or Ilgredter thae5®s of f
signals alarge effect. Thus,in accordance withhe chis quar e t est 060ss0.602sul t s
suggests an effect dirgema gni t ude -obryi etnptreadc epsesr f or mance met

initiativebds success | evel 6.

Systemoriented reward system

The reward system should also support the performaracetoring system and similarly be in

line with lean mentality. The incentivizing method should avoid playing people and departments
against each other. So, the performance metrics based on which people are evaluated and rewarded,
should also be processiented and focus on the overall success of thelevklystem rather than

the departmental or individual interests.
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Thisvari able is represented by question 39 of t
the following options best describes the reward system for incentivizing people in thev@ttiat

(You may choose more than one answer)

The role of reward system in the success of a lean initiatstadied from 2 different perspectives

in the following sections:

1- Whether existence of a reward system (of any kind) has influence on the saceksfd
lean initiative or not.

2- For the organizations that use a reward system for motivating their employees, whether the
type of the reward system that is being used has any effect on the success level of their lean
initiative.

1- Existence of a rewardsystem

As for this variable, again the position of the respondent does not mattarto&d,of 39 pair of
responseareused as the sample for the analysis, which are-tabsgated iPAppendix VI Table
6-28.

Based on the table of criticahEsquarevalues (Appendix 1), for N=37 and 4 degrees of freedom,

at 005 level of significant, the I-square statistic should be greater than 9.49 for the null
hypothesis (independency of the variables) to be rejeB&sed on Table 12, the value of-chi

squae statistic beingnarginally greater than the critical valu®234<9.49 and p=0.056>0)05

falst o provide sufficient evidence for a statis
a reward systemd and Ot he Howevernsinde the differarice is e 6 s
mar gi nal , care must be taken in interpreting

should be considered before making any inference.

According to Cohen (1988), for 1 twkeen@RB3®and of
0.50 signals a medium effect. Thus=0.487 suggests an effect of medium magnitude by
6exi stence of a reward syst edvewweminthidchse aldoean i
the value oflicis just slightly smaller thanthetars hol d f or 61 arged ef fect

element based on the outcomes of the two above tests seems unreasonable.

2- Type of the reward system
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In question 39, the responderaie provided with 6 types of reward system (given they use a
reward sgtem) to choose from. However, for the sake of analysis, all the collected resprenses

categorized into one of the following groups:

1- Bonus reward system (which focuses on individual or team/departmental performance)
2- Profit-sharing reward system (whichciases on the overall performance of the whole
system)

3- Non-monetary reward system

25 respondents who claimed to use some kind of reward system in their respective organizations,
areused as the sample for this section. The 20 pairs of responses aitalmntzged inAppendix
VI- Table6-29.

Based on the table of criticahGCsquare values (Appendix 1), for N=21 and 8 degrees of freedom,
at 0l05level of significant, the IG-square statistic should be greater tharb1for the null
hypothesis (independency of the variables) to be rejected. So, the above(i8su(8>15.51)
(Table 12)provide sufficient evidence for suggesting a statistically significant correlation between

60type of the rewarid isaytsitveendds a nedv edt hoef |seuacnc eisns .

According to Cohen (1988), for 2 degrees of f
signals a large effect. Thus, in accordance with thesofpiu ar e t est 60s=0.61& sul t s
suggests an effect of large magnitude b6t ype of the reward system

success | evel 6.

Since the data is nominal in nature, tinequency chart below (Figerl5) may serve as a
supplementary source of information for gaining a better insight about the nature of the correlation.
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Figure 15. Joint frequency chart of ‘type of reward system' and 'lean initiative's level of success'

According to the chart, the organizations that use profit sharing as their reward system perform
significantly better that the ones which use bonus system emooetary reward system.

4-2-4- Day-to-day management

Besides preparing a cultivating settiftg the lean initiative to thrive, the leaders also need to
support and spur lean by their day to day activites the fourth layer of the model represent-day
to-day management.wo criteria represent this element of the lean leadership model watéch

examined separately in the following sections.

The variables representing each of theseedaiments of the model are tested for correlation with

6t he | ean initiativeds | evel of successO usin
Element Variahe Statistical Test Dfi* | P Critical 0
method statistic value | value

Frequency of KruskaltWallis | 16.801| 5 | 0.005| 11.07 | 0.05
kaizen Kendal I| 0.607

participation
Chi-square | 39.687| 20 | 0.005| 31.41 | 0.05
Standard Application of Cramer { 0525

Kaizen
participation

work standard work | KruskatWallis | 8.573 0.036
Kendal I| 0.383 0.007

*Df stands for o6degree of freedombd

** The shaded cells signify inapplicability of the concerned parameter to the resstatistical test
Table13. Summary of statistical correlation tests' results for-sldments of 'dayo-day management' and 'lean initiative's level
of success'
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Kaizen participation

This element of the model is representedjbye st i on 3 0: AWhich of the f

the frequency of you participation in kaizen/

For this questiononly the answers provided by the people in leadership position are qualified for
making an inference. Satotal of 33 pair of responsewmeused for the analysis which are cross
tabulated iMppendix VI Table6-30.

According to the above values for the KW statis{iKW=16.801>11.07)and pvalue
(P=0.005<0.05) f or N = 353leveh of significan@e, tBere is a ssically significant
di fference between 6the | ean initiativebs | ev

of o6l eadershipdéds frequency of participation i

Given thevalues oftp=0.607and p=0.000<0.05 f or N = 38vel aftsigndicanceé, thére
is a statistically significant correlation be
and 6the |l ean initiativebds | evel of suceccesso.

Wallis test above.

Standard work

This element of the model is represented by question 15 of the survey questionnaire (Appendix

I):

Question 15: AWhich of the options below best
your organization?0 Th i ormefuaemaltichoce questoos with® i gi n a
options to choose from

This question will be tackled by 2 different approaches:

1- The colleted responses will be treatedlis, as nominal data. So, the correlation between
6t he | ean 1initi atnidvebbasppllawvwealti ofh ®dc csdsand a
examined using nominddy-nomiral correlation methods such a$iGquare test and
Cramerds V coefficient.

2- The coll ected responses wi ll be converted

leaninitat veds | evel of successd and dbdapplicati

93



using ordinalby-ordinal correlation methods such as Kruskédllis H test and Kendall

tau-b coefficient.

1- Nominal approach

The position of the respondent is not a matter otem here. Satotal of 36 pais of responses

areused as the sample for analysis, which are daisdated iPAppendix VI Table6-31.

Based on the table of criticalh€square values (Appendix I), for N=36 and for 20 degrees of

f r eedom,5lesel of dignificént, the Bi-square statistic should be greater tharm Bfor

the null hypothesis (independency of the variables) to be rejected. So, the above results
(... 39.687>31.41 and p=0.005<0.05) (Table &B8ygest a statistically significantreelation

bet ween the 6éexi stence of a |l ean functiond an

According to Cohen (1988), for 4 degrees of f
signals a large effect. Thu$;=0.525also suggests an effectiofar ge magni t ude by t

of a |l ean functiond on 6the | ean initiativeods

The ordinal approach that follows, helps in grasping a better understanding about the nature of the

correlation between the two concerned variables.
2- Ordinal approach

In this approacfthe collected responsérst areconverted to ordinal data basedAppendix \-
Table5-9.

The 36 pair of responses used as the sample for the analysis aftalocutested iPAppendix VI
Table6-32.

According toTable 13,sinceKW=8.573>7.81and =0.036<0.05 f or N=36 at U= 0
significance, there is a statistically signif

success6 of the organizations thatzed|jworekd. ai

Based on the abov ebcuefitientes0.38Fandpaatud(@=0.008<6.05) a u
for N=365la&tvel=00.6Gignificance, there is a sig
standardi zed worko6 and o6the | ean initiativeds
of the KruskalWallis test above.
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4-2-5- Kaizen

Kaizen as one of theornerstongof lean,is assumed to be at the heart of the model. Based on the
literature, in a true lean organization kaizen is supposed to be the way that the job gets done. Kaizen

is not an extracurricular activity. It is rather an indispensable p#nreafayto-day job.

In the following sections, truthfulness of the above statemisnteerified by studying the
correlation between the logic based on which kaizen events take place in the organizations and

their l ean initiativebds | evel of success

This dement of the model is represented by question 29 of the survey questionnaire (Appendix

I):
Question 29: AWhen do/did kaizen events usual

Question number 28& originally in the form of a multchoice question and the respondeares

provided with 7 options to choose from

For the sake of statistical analysis, the collected respanseategorized as either conforming to

l ean mentality (i.e. this category includes ¢
basis as part of the rou n e | o fwanfprmingo(ire. tmsaategory includes the respondents

who had chosen any of the other 6 options).

For the data to be legitimate for analysis in this section, the position of the respomeamitd
matter. Soatotal of 42 pair of responseseused as the sample for the analysis, which are-cross
tabulated iMppendix VI Table6-33.

Using the SPSS statistical software, the following resuttsbtained:
1- Chi-square statistic = 11.629,
Df = 4,
P-value = 0.020

Based on the table of criticalhGsquare values (Appendix 1), for N=42 and for 4 degrees of
f r e e d o m,5leeetof slgrificadt, tie Bi-square statistic should be greater than 9.49 for the

null hypothesis (independency of the variables) to be rejeSedthe above results suggests a
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statistically significant <correlation between

of success. 0
2-Cramer 6s Vo0exwef ficient =
Df=1

According to Cohen (1988), for 1 degree of freedomavalueof€rara s V gr eater t ha
a |l arge effect. Thus, Cramer6s V coefficient

6reason for kai zendéd on 6the |l ean initiativeos

Since the data are treated as categorical, to grasp a bettertamdiers abouthte nature of the

correlation, joinfrequency chartFigure B) of the two concerned variablesof much help

reason for kaizetsuccess level
frequency chart
20
15

N o

conforming non-conforming

o o

H less than 80% m more than 80%
Figure 16. Joint frequency chart of 'reason for kaizen' and 'lean initiative's level of success'
As demonstrated by the bar chalobve(Figurel6), while in the conforming category, the number
of organizations that have been more than 80% successful in their lean initiatives exceeds the
unsuccessful ones considerably, the situation in the noncanfpgroup is viseversa. So, it may
be concluded that organizations in which kaizen is part of the daily activity rather than a pre
scheduled, mandated, or training activity, have a better chance of achieving superior results from

their lean efforts.

4-3- Refinement of the lean leadership model

Table14 summarizes the results of the correlation analyses of the previous section.
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Statistically significant \
, correlation o
Questlon . . . ; . correlation
I ni ti1 atil veos (only small
number Kruskak Kendall Chi- Cramer | or medium
Wallis tau-b square | V effect | effect size)
size
— | 5 2| People development 32 \% \Y%
8 “8’_ S| No fear of mistake 33 v v
o e 2 Communication & 36 \Y \Y (large)
S 2 transparency 37 \% \%
o 13 Y Y
< = 16 \% \
2 [} Lean knowledge 17 Small small
% g_ 24 vV
a % 25 \
@ 3 21 medium medium
c | 2 Lean sensei 22 \Y
© © 23 vV
o 2 Ontthesjob training 26 \% \%
g Genchi genbutsu 14 \Y \Y
+— . . 18 \% \
= > Hoshin kanri 19 v v
£98 :
N |65 Lean function ‘gg v Large v
c < © - .
© | g 2| Processriented metrics 38 Vv large
g 3 9 Systemoriented reward 59 | EXistence V* Large**
o system type Y, large
=
>
c Q . o
‘T 5-2 g Kaizen participation 30 \% \%
= O
2 L g
S £ Standard work 15 v large
Kaizen 29 \Y large

initiativebds | evel of
**Since the value of
6exi stence of a rewar
of successo

i s
Vo

of

accepted.
S margina
d systkeebétisizensndét

*Although the pvalue for the Chsquare test is slightly higher than the significant level, since the
difference is marginal, existence of a correlation betvéeenx i st enc e

success
Cramer &8s

a

rew,

Table14. Summary of the correlation analyses between the lean leadership model's components and 'lean initiative's level of

Aqui ck review of

elements or sub |l ement s

success'

toluran benigsointoeattentiarbthe evaviabled, re@esenting
of t he

initiativeds success

model |,

| evel

0

t hat
Each

of

decisionto remove or keep the corresponding element in the leadership model.

Question 17

showed

t hese
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The variable represented by question 17 is ol
Thisisasule | ement of 61 ean-dkernwewlogdnprti moddl. atylee s el f

As kaizen is one of the main cornerstones of lean, it is placed at the core of the model as the ideal
state that a leader wishes to achieve by going through the layers of the model. Hence, prudence is

necessary in eliminating such a selbrrent.

In order to make a decision about retaining or removing thiselrbent, results of the analysis

of the data from question 2% used as supplementary source of information. Question 29
represere 0t he reason for k ai z e ntioned in settitnef-50thegani z a
organizations in which kaizen is integrated in the daily activity of the workforce, are considerably

more successful in achieving the goals of their lean initiatives. Therefore, as leaders are supposed

to lead the lean initiate, it seems logical that they have correct understanding about the way
kaizen is supposed to function in the organization. Thereby, when elaborating on the subject of
acquiring 6l ean knowledged by | eader shhep as «

significance of having a true conception about the essence of kaizen, sounds unwise.

However, the fact that the results of the survey show no correlationébtype of statistical test
(Chirsguare), and only small effect size by the

to be further investigated by future research.
Questions 21, 22, and 23

All the three questions represent the variables related use of lean sensei ingbe pifteadership
seltdevelopment. Questions 21, 22, and 23 pertain the existence of lean sensei in the initiative,
amount of time the | eader has been trained wur

sensei 6s contri legpecivelyn t o t he initiative r

As all the learsenseirelated variables have not shown any correlation (or large effect size) with

the |l ean initiativebds | evel of swuccess (i.e.
which had medium, but still not large, effec on t he | ean initiativeds I
concluded that having a lean sensei does not necessarily help leaders through their self

development process. As the result, this elensaeimoved from the final leadership model.

Question number35
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The variable represented by question 35 is 0t
exi stence of a | ean function shows a strong a:
6quality of the | ean of Howeverimaking decisoe abéubrenrodng c e 6
the element from the model, demands further examination of the data.

As demonstrated by theint frequency chart below (Figure/}l 100% of the respondents who

had evaluate performance of the lean functioma#t hi ghest degree (5), al
80%6 for Othe Il ean initiativeods | evel of succ
who had evaluated the performance of the lean function at a mediocre level (3, which is the lowest
level seleted). It is to say that quick review of the chart implies that the organizations whose lean
function perform better, are more likely to be more successful in achieving the goals of their lean
initiative.

However, two more details captures the attentidheé chart, which may explain this contradiction

with the results of the statistical analyses:

1- Only 29 respondents claimed to have a lean function in their organization. This translated
into having only less than 60% of the total surveyed populationansémple. This
relatively small sample leaves room for misinterpretation.

2- More than 65% of the responses belong to o
functionés performanced). So, It is a plau

the population in this matter.
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Quality of the lean function's performandevel of success
frequency chart

12

10
8
6
4
2
0 I
4

3

m Less than 80% m more than 80%

Figure 17. Joint frequency chart of 'quality of lean function's performance’ and 'lean initiative's level of success'

The aboveme nt i oned possibilities, alaongeawi tfhuntchhea of
strong correlation with oO6the | ean initiative
functiondé in the | eadership model

The finalized version of the lean leadership model

Based on the above aisgmavedframsthe model bng thestisteayea n s en s

the same. So, Figuré&Hepicts the final version of the lean leadership model.
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Figure 18. Lean leadership model

There are a number of points about the lean leadership model that lbamveremphasized:

1-

Although the outer layers are prerequisites to the inner ones, almost all the layers and
elements of the model are inherently continuous. The leaders need to recognize that for the
lean benefits to be sustainable, they need to go thrallighe layers and elements of the

model in perpetual iterative steps.

There is no distinct line between the elements of the model. There are overlaps between
the different components of the model . For
undero6 d -toyday managemefit however, it is indeed one of the most effectiself

developmerit ool s at | eaderssrhe pios Wi s@osal. 6comn

101














































































