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Executive Summary

The followingma s t e r @saminelhe sole ef HR systems and practices during Lean trans-
formations. Thetersi Lean manuf ae & nr mag a grafimsecairfedbyWmom-

ack et al. (2007)in their 1990 p u b | i cTletMaahine thiat Changed the Warld . ré&-h ey
searched on the performance gaps between Japanese and US auto manufacturerssaveifalund
practices, which made the Japanese firms significantly more productoseprhctices were par-

tially known before, such a@dust in Time production, but paially new and tailored to the spe-

cific needs of Lean companies. A company that received a lot of attention since the release of the
book was Toyota, wibh was at the forefront of developingeeinnovative practices, which be-

came known as the ToyotaPwod t i on System (TPS). [OetMackine wi t |
that Changedthe World compani es and s ch clpemayfgeatand as c i
many tried to adopt it. However, most of the endeavors to transfmmpaniedail. It seems not

to be effectiveenoughtrying to emulate the visible parts of the Lean systimls, practices and
principles). Rather, it needs a holistic approach that also takes the invisible parts into account, such
as routines and culture. Both of the latter are hganfluenced by people. Since HRaksely
associated with managing people, | focusgdesearch on the role of HR in Lean transformations.

My research question therefore sWhi ch HR systems and practic
success of sustainableean transformatonsand how do they have to b
To provide answers, | decided to conduct a qualitative study amongst eight industrial companies,
which have transformed successfully from traditional towards Lean manufacfloirggt a rich

dataset, | had to getvell-informed interview partners, who not only were familiar with Lean
practices, but ideally have experienced the transformation first hand and are also involved in cer-
tain HR matters.Ultimately, eight knowledgeablananagerswho sharedletailedinformation

openly, were interviewedefore conductig the interviews however, | carefully designed the re-
search process, paying special attention to avoiding biases and to gather reliable and valid data.
Before acquiring the first datasets (daghmostly from interview transcripts and supplementary
material for triangulation), it was important to select a methodical framework, which would allow
for a flexible, meaningful qualitative approach. Having in mind that this would be an exploratory,
inductive research, | evaluated qualitative content anatysithodsand the Grounded Theory
framework. It turned out that the Grounded Theory approach was much more suitable for my re-
search design and need, since it builds theory from data and takes context very much into consid-
erationi as opposeéto qualitative conterdnalysis, which aims to reduce material and is theory
driven. As a inexperiencedcientific researatr, | decided to use eomputerprogram to aid me

with the qualitativeanalysisof the gathered data. In order to use the software in line with the

X



Grounde Theory framework, | needed some @reone consulting, which turned out to be very
valuable for the entire research process.
After a thorough evaluation of the material, | was able to code important concepts and | also vis-
ualized my findings in the formf networks. The codes were developed on the basis of quotations
from the interviews and reflect a certain statement or fact. Those cedesh&n put into relation
with another and finally, patterns emerged. The patterns, also called categories,eccampnier
of underlaying codes and thus make the category easier to grasp. Overall, | identified 11 categories,
which | divided into two sections: (1) key drivers and (2) facilitators.
The nkeyo dsreigvmeent hol ds s:el) €areer€2d) HRERrooess®43) whi ¢
Leadership(4) Pay Systemg5) People(6) Recruitment and Selectigi) Training. In the further
course of the thesis, | focused on explaining what characterizes the seven key drivers and how they
can be used in Lean transformat.
In the last step, ¢hecked if my findingdhiadany equivalent in scientifiliterature. | found that
High-Performance Work Systems (HWPS) cover six out of my seven identified categories. The
only aspect, which was natldressedly HWPS wagseadership. The HigRerformance paradigm
is fragmented and also the different terms candmfusing. Therefore, | present thmstwidely
used terms and try ttescribehem, so it gets more transparent, what they really entail. In essence,
all HWPSuse some kind of bundling, which means that they bundle practices in a way that the
sum of the measures is greater than each individualTgeedifficult part is, however, to select
and bundle practices which indeed have an impact on the parfoemance. There are two lines
of though: The universalist and the contingency approach. The universalists claim that a certain
bundle works in any setting (vehemerar® intensity with which HR practices are deployed are
more important than organizational fiyhereas the contingency approach saysothigta distinct
combination will work under specific conditions (internal contingency). | provide extensive lists,
which help understanding both viewpoints and the corresponding practices. To provide a holistic
perspective, | also included a short section about strategic approachesmpiasiz¢éhe people
centric view of both HPWS and Lean. Masitably, | discuss the Resource Based View (RBV)
framework. Another central element is the questioteatlership, Were | highlight one particu-
larly suitable leadership styiethe transformational leadership.
| end the paper with a discussion on the findings and its implications, especially for HR depart-
ments. One would expect that they play an integral part intt@asformations, but as my research
and other literature reveals, HR is mostly playing an administrative role and espteedtra-
tegic role. If HR managers understand the need of Lean firms and change their architecture and
offerings, they can be aue catalyst of Lean transformations. This paper provides a lot of practical
and academic advice, hdaherepositioning can be successful.
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Abstract

Inthisma s t e r Ql presenh fendingsson the roteatHuman Resource systems and practices

play, when companies transform from traditional manufacturing to Lean manufactieamgis a

very well documented magament system, but often described pueelytechnical manner, as if

only by the simplepplication of various tools,teansformation could be achieved. Practice how-

ever shows that the majority of Lean transformations fail. Ittvaeforeresearchingim t Hue
mané ement 06 of Lean transformations and how it
itative stug¢ delivered valuable insights regardifigey driver® of Lean transformations. The
findingsare then compared to existing literature, wherekmmons are drawn and recommenda-

tions for actions are provided. Three dominant themes span across the research: people, bundles
and continuous improvementleasuresmust be carefullyselectedand combined in order to

achieve a successful Leamansformation and sustained superior firm performance.

Keywords:
Lean Management, Lean Manufacturing, Human Resources, HR, HRM;Pdifbrmance,
HPWS, HR BundlesLean BundlesGrounded Theory



1. Chapteri LEAN

1.1. Introduction and Motivation

In times with increasedompetitionand diminishing margins, companies are lookingaays to

improve their business performararedto gain ormaintain a competitive advantage. One of these

ways can be found ibean

Yet, it is not an easy undertaking to transform a company from traditional producti@arno
productiort. Bhasin and Burcher (2006)und ample research, which suggests that less than 10%

of Leantransformations are successflib becomelLean it is not enough to exclusively applg a
extensivenumberof Leantools or astheyputitinot only is it necessart
the technical tool s, but an or @kasin anchBuichem 6 s
2006, p. 56)urtherindicatiors asto where the key for successful transformaticens be founds
provided when they assei Human skill s such as communicat
and leadership debates (Philips, 2002), are vital for success and is resolute that people and cultural
change are predominant reasonsléanf a i | (Bhragsinsaad Burcher, 2006, p. 68t Byrne

theau t h o ThelednTufinaroundbal so st at es t hleanturndaréund, yolhnaee h e a

really trying to(Byneos p.62) m your peopl eo

Leanis a generic term that was coined by Massachusetts Institute ofoTecongy 6 s ( MI T)
programtitted he Al nternati onal Motor Vehicle Progr
and delivered groundbreaking results 11 years later when James P. Womack et al. ghblished

f i ndi The MachinehattChanged the WorldWomack et al., 2007) Their research focused

on the performance gap between Japanese automotive industries and Western ones. The basis o
their data was an analg of 52 assemblylants in 14 ountries. The fiveyear, fivemillion-dollar

program found that Japanese plants were significantly more productive, because of their produc-
tion and management st yda® Mosiriotabtyhstillttoday, the gar h o r
manufacturer Toyota vgaat the center of attention, as they have, arguably, contributed the most

to what we know today dsan

Initially, Leanonly referred to the manufacturing part, but later the teeanalso included the
management style. Today, theraiswutitudeof Leanderivatives, such dssanlLeadershiplLean

Logistics, Lean Production,Lean Organization,Lean Thinking, Lean Service,Lean Planning,

! Lean is not limited to be applied in a production setting, but can also be applied in other sectors
2 First published in April 1990
2



LeanReporting and so omuringthisma s t e r 0l gseLeadmas a susimary for all those areas,

if I do not menton a specific aspect of theanapproach.

There is alsariticism aroundiThe Machinghat Changed the Worntd Womak et al.claimed
that the culturabnd societatontext was not thdecisivefactor for the superior perfonance of

Japanesenanufacturers:

Thus we devote our attention in the pmgkead to a careful explanation of the logic and techniquiesaof
production. We pay little attention to the special features of Japanese 3ottiethigh savings rate, near
universal literacy, #domogenous population, the oftallegedinclination to subordinate personal desires to
group needs, and the willingness, even the desire, to work long havlikch some observers credit for
Japanese success, but which we liel@re of secondary importee.(Womack et al., 2007, p. 7)

This is though{provoking as theesearchers already knew about Taidhin o 6 s b ook, wh
to be theco-inventor ofthe Toyota Production Systemwl{ich stands fot.eanproductionmore

than any other systémwhere he stresses that everything depends on the wivamihgof the
employeegZollondz, 2013, pp. 992)

On the other hand, it is understandable that it is a lot easier to research on and thesbabe

facts, than it is taraspthe complex human aspect. Mikgother (2009)oiled it cown to the

essence

In the ongoing effort to understand and describe what Toyota is doing, most books provide lists of the organ-

izationds practices or principles. The individual
plaining how Toyota manages people,aso now 20 years of unsuccessfulll
shows, such | ists are not actionabl e. This is bec
at any point in time is anutcomethat springs from its membérs r o u t hinking and behavior. Any
organizationbébs competitiveness, ability to adapt,
people in the organization conduct themselves every dayaitissue of human behavi@Rother, 2009, p.

XVI)

Leanis a collection of best practices, which a lot of companies worldwide have adopted, even
befor e t he yeaw &Vitheut & dubi, Bogota fivas a trailblazer and ts thay is one

of the most looke@t companies when it comes to a holistganappioach They mastered the
adaption and execute the tools with great vehemence. Additiodalgtahasinvented methods

that were needed for their exact business case, like SMED. But the vacuous application of tools is
not enough it requires a thinking ahlearning organization, a sort of general mindset and culture.
Those are the parts, which are harder to grasp but seem to make all the difference. Mike Rother
spent years studying Toyota and has published sutstandingooks about the invisible parts,

as displayed ifrigurel.



Practices Tools Principles (Visible)

Management thll"lkll"lg iz
and routines (Invisible)

Figure 1-1. Toyota's visible tools and techniques are built upon invisible
management thinking and routines

Figure 1. Visible and invisible parts of ToyotasLean System SourceRother (2009, p. 5)

Although Toyotaalways practiced an opetoor policyand did not hide their practices, other com-
panies who followedhie Toyota way were not nearly as successful. This is also reflect€aliby

1 below, whichhighlights theenormous differences in the number of suggestions per employee
across various plants and countries. This agtivelvementof all employees, from shop floor

workers to topmanagement is th@srce of continuous improvement.

Summary of Assembly Plant Characteristics, Volume Producers, 1989
(Averages for Plants in Each Region)

Japaness Japanese American in AN
in Japan o Nerth Amevica  Merfy Aménics  Favape

Parfarmance;
Productivity (hoursiveh.) 16.8 21.2 25.1 36.2
Quality (assembly defects/100 vehicles) 60.0 65.0 a2.3 970
Layout;
Space (sq. ft.vehicle/year) 5.7 91 7.8 7.8
Siza of Repair Area (as % of assembly
space) 4.1 449 12.9 14.4
Inventories (days for & sample parts) 2 1.6 2.9 2.0
Work Force:
% of Work Force in Teams 69.3 7.3 17.3 B
Rotation (0 = none, 4 = frequent) 3.0 2.7 ] 1.9
l Sugaesﬁuns.‘tmilma 61.6 1.4 _.4 A
Mumber of Job Classes 1.9 B.7 67.1 14.8
Training of New Production
Workers (hours) 380.3 370.0 46.4 173.3
Absanteeism 5.0 4.8 11.7 12.1
Autormation:
Welding (% of direct steps) 86.2 85.0 76.2 76.6
Painting (% of direct steps) 54.6 40.7 136 38.2
Assembly (% of direct steps) 1.7 1.1 1.2 31

Source: |MVP Warld Assembly Plant Survey, 1989, and .J. 0. Power Initial Quality Survey, 1389

Table 1: Improvement suggestions per employee in different automotive plantSourceWomack et al. (2007,
p. 80)



Wo ma c k wotkwas ktertaing/ a milestone in understanding wiesnas an mtegatedman-
agement style and philosophy really comprises, although the findings and the book itself were not

presented in aaverly scientificmannerandeveninvolves some marketing lingo:

I n this process weobve bec obempraduction ¢can lceeapplietl égaatly int h e
every industry across the globe and that the conversibeanproduction will have a profound effect on
human society it will truly change the world{(Womack et al., 2007, p. 6)

It would be counterproductive to selling a booklater a concept (Wontk founded thd_ean
Enterprise Institufg if one would say the system could not be applied somewhere else with the
same succes¥Vomack et al. (2007¢xplained thdact that they wanted to make théndings

available to the broader public anat o the scientific communityrdy:

We therefore decided notiwite an academic report on our work, a dry summary of findings by a committee
seeking a consensus. Instead, in the pages that folloviyrtieedf us, as leaders of the Program, tell the story

of how human society went about making things during the rise, and now the decline of the age of mass
production, and how some companies have pioneered a new way of making things in the dawning age of
Leanproduction.(Womack et al., 2007, p. 6)

fiThe Machinghat Changed th&/orldo  was@not the first literature mLeani only the first to
callitthatway.Year s bef or e, itnfeed twearsmaid Fwesatdyi wiTdel y
ing world and Toyot& very own Tdachi Ohno publishedhisb o o koyofa Production System:

Beyond LargeScale Productioii which entails a lot of details about the tools and methods at

Toyota already n 1988.

| believeitisi mportant to cristtianalalryd workedf Wenadk et@o t h e
sinceeven the authors made sengoncessions as to the correctnafsthe study. In the recent

edition (year2007) of fiThe Machinethat Changedhe World they have included theriginal

content of the first publicatiogplusnumerougpages withrectifications where they, with hindsight,

correct or alter their theories andnclusions in many points, but not with regardghepeople

aspect.

This is even morsurprising agoyota itselfi nTheiToyota Way published in 2001has postu-
latedthat their way i9ased on two key elements: continuous mepmentand respect for people

I seeFigure2.

5I'n fact the Japan eToytaseisandoshika |wawsn dad rr etahdey tpiutbll eéshd@h ed i n
Tokyo)
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Challenge

Continuous
Improvement Improvement
Genchi Genbutsu
Respect
Respect for
People
Teamwork

Figure2: Dual Pi | ITeeToystayVgydo e ma s n p @i b IAEngirbnendntal &SocialhReport
2003. SourceToyota (2003, p. 80)

It is striking that in comparison with the apparemtifactslike tools and techniques, the human
element has receivexlot lessattention.It was because of thiswderrepresenteduthighly rele-
vant human factor, that | deldd to pickup the Human Resources aspastthe focal pointf this

master6s thesis

1.2. Research Question and Structure

There is broad consensus amongst scholars and practitioners alike that peopléaredomsful
Leantransformations, yet surprisingly most attention in literature is pdidanmethods and the
technical aspects but there is little research on the réti®ahanagement duringlaeantransfor-

mation. This is the research gap, illvaddress. | will take dolistic approach on the topic by
conducting a qualitative study witteanexperts to explore, which work practices they have de-
ployed and what the decisive elements from an HR perspective are. My research question therefore

is:

AWhich HR systems and practices can contribute to the success of sustainable Lean

transformations and how do they have to b



To be holistic and consistent, | structured this thesis into three chapters. Every chapter lays an
important foundatin for the following chapter. Thus, tlea s t e r Glsouldbé reasl inghe
proposed ordeiThe chapters are structured as follows:

1. Chapteii LEAN
2. Chapteii RESEARCH
3. Chapteii HUMAN RESOURCEMANAGEMENT

1.3. History

To put Leanmanufacturing into perspective omeistconsider théroadethistory of manufactur-

ing. Before 185Gnostma nuf acturing was <craft manufactur
ducer uses highly skilled workers and simple but flexible tools to make exactly what the consumer
asksfoi one at (Womdck etad.,.2007, p. 11)

Bet ween 1850 and the earl y ,likedavingconventmmsetol-s t a n
erances and modern tool development. In 1911, FredrickayoiTpublished the monograph titled

fiThe Principles of Scientific Management i n whi ch he approached wc
cally with maximum efficiency in mind and posted his four principals, which include concepts like
the division of labor, time and motion studies and standardized work.

After World War |, Henry Ford piclkd up to thosa@leas and developed the moving adsigrine

and most importantlynastered the art of having consistent and interchangeable parts, which were
easy to connecthese trailblazing concepemabled him to bat thevanguardf what was called
fimass productiono. Ford thereby solved to pr
turing and washereforeable to provide an affordable car toevergrowingnumber of customers.
Womack et al(2007, p. 11describethis conceptaé The mass producer use
professionals to design products made by unskilled or semiskilled workers tending expensive, sin-
gle-purpose mehines. These churn out standardized products in very highvalum& he key w
a division of labor taken to the extreme. Work was broken down into smallest pieces that could be
performed by unskilled workeisin As a resul t, t he mwpacdalderastheon t
parts on the cao (Womack et al., 2007, p. 30)

The system of mass production was highly successful inutoenative ndustry and spread to

numerous other industries to this very day



It mustbe saidthoughthat both craft manufacturing and mass production have significant draw-
backs. In the case of craft production, the major problem is high cost. In the case of mass produc-

tion, the main problem is a lack of flexibility.

In Japan in the year 1949, a comypaalled Toyota was facirgsevere crisisaused by collapsing

sales, strikes and the resignation of senior leaders. In that time, Eiji Toyoda, member of Toyotas
founding family, travelled to Fordds MfAdRougec
cesses. He returned to Japan three month ladesr ann ¢ | u d[é [dtherte tivexet sonie possibil-

itestoi mpr ove t he prToydta The FistrB80 Yegr$okye: Mayaia Motor Com-

pany, 1967, pp. 32328 (in Japanese) as citedWomack et al. (2007, p. 48)ogether with his
production genius, Taiichi Ohng&jji Toyodal ai d t he foundation to th
temb or TPS.

1.4. Prominent Personsand Protagonists

The development dfeanis strongly connected to important protagonists, who eithénlfoun-
dation, influenced, actively contributed, documented or studiedghephenomenon. The fol-

lowing timeline is an attempt to depict their impactL@anin relation to time.



Honoré Blanc (1736-1801) — gunsmith, who established interchangeable parts in a ,,mass producution* system. The

1785 | Interchangeable Parts : :
concept of interchangeable parts dates back to the Punic Wars.

1911 | Time & Motion Studies -Standardized Work Frederick Winslow Taylor (1856-1915) — conducted first time and motion studies and described standardized work
and the division of labor

Frank (1868-1924) & Lillian (1878-1972) Gilbreth — also worked on time and motion studies and are known as the
originators of flow process charts. Interestingly, Lillian wrote her second dissertation about eliminating waste in
teaching.

Henry Ford (1863-1947), started the Ford Motor Company in 1903 and introduced the “Model T” in 1908. He
made the inventions that made large scale mass production possible.

1937 — The cousins Toyoda Kiichire and Eiji found

the ,,Toyota Motor Company*

Toyoda Kiichira (1894-1952)

Alfred P. Sloan (1875-1966) — was the long time chairman and CEO of General Motors and published his book
My Years with General Motors* in 1964. He started to manage units, divisions, plants and managers ,,by the
numbers®.

Walter Andrew Shewhart (1891-1967)

Shigeo Shingo, selected works:

A Revolution in Manufacturing: The Smed System, Productivity Press, 1985 (English)

Zero Quality Control: Source Inspection and the Poka-Yoke System, Productivity Press, 1986 (English)

The Sayings of Shigeo Shingo: Key Strategies for Plant Improvement, Productivity Press, 1987 (English
Non-Stock Production: The Shingo System for Continuous Improvement, Productivity Press, 1988 (English)
A Study of the Toyota Production System, Productivity Press, 1981 (Japanese), 1989 (English)

Modern Approaches to Manufacturing Improvement: The Shingo System, Productivity Press, 1990 (English)

Shigeo Shingo (1909-1990)

Taiichi Ohno (1912-1990)
William Edward Deming (1900-1993)

Kaoru Ishikawa (1915-1989)
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1988, two publications by Taiichi Ohno:

1) Toyota Production System: Beyond Large-Scale Production (Japanese original under the title “7oyota seisan
hoshiki was already published in 1978)

2) Workplace Management

April 1990, Womack et al. The Machine that changed the world. IMVP was launched in 1979, studies began 1985.
QM protagonists
Mike Rother & John Shook
Learning to See: Value Stream Mapping fo Add Value and Eliminate MUDA, 1999, with John Shook
VSM Participant Guide for Training to See: A Value Stream Mapping Workshop, 2000, with John Shook
. Tovota Kata: Managing People for Improvement, Adaptiveness and Superior Results, 2009
Y Creating Continuous Flow: An Action Guide for Managers, Engineers and Production Associates, 2013

Toyota protagonists

Figure 3: Lean protagonists and some selected works in historical contegepicted with atimeline. Sourceopwn creation
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1.5.Principles

The very heartokeani s conti nuous i mpThe woednigelhis Japamese afidK a i
is composed of two wiohangéa n di Kiabiebnn@angigood ihseeme a n s
Figure4 . Essentially, the meaning is Achamge f 0
hough the concemif continuous improvement was not new at the tiseelfigure3, QM protag-

onists, especially Shewhamd Demingit was embedded and run differently in Japanese compa-
nies.This may be explained by the originsl@&fan which are often associated with the Toyota in

thel 9500 s .

KAl = CHANGE
ZEN = GOOD
o
Figure 4: KAl and ZEN in Japanese letters/writing. Source KaizenlInstitute (2016i Wh at i s Kai zen?20,

https://www.kaizen.com/abouts/definitiorof-kaizen.htm| accessed 2016.09.24

Leancompanis focusprimarily onprocesses anadnly later onfinancial objectives. They know
that positive financial outcomes are coming
If a company turns trulyean the typical results that can be expectedsametened lead times,

less inventory, productivity gains, reduction in defdbigher firstpassyield for example) re-
duction in floor space, improved gross margins, reduced working capital in relation to sales, in-

creased growth and a team cult(Bgrne, 2012, p. XiX)

Leanisvery process oriented and aims to elimina
parent is to perform @aluestreammapping (short: VSM) and to critically ask what is necessary

and what could be eliminated from the process. In thaeggntalue isoften defined agvhat the

10
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customer is willing to pay fér It is very typical forLeancompanies, to have that very customer
centric view. So eliminatinghe waste(Muda), which the customer is notilNing to pay for, is
essent i al.Waste cdnbe fduhdenaewety process. To fidhtlg Leanholds a variety

of concepts antbols,which are presented in the chaplésfiLeanGlossary .

Figure5 provides a good visuaixample of whakLeansees as waste, nonvalueadding activity
(NVAA) . Essentially every step where a product or service is not processedirvalue adding.
The @ame logic is also applied to other areas, such as humani wonkecessary walking is also

considered as waste, for example.

Lead Time
oo Staging Fiber Cable Assembly o Testing Ship
..an{ng Inspact | | Transpoitation '\ Staging A NAmg aventory ‘
\ ) | Set-up y Machining \ \ ‘
Nede B 8 N A & Tk N ¥ 3 o
I Value Added Activity An activity that transforms or shapes raw material
or information to meet customer requirements
Non Value Added Activity  Those activities that take time, resources. of
space. but do not add to the value of the product
itsel.

Figure 5: Classic distribution of Value Adding Activities and Non-Value Adding Activities in a Lead Time
example.SourceMcMahon (2009) A DOWNTI ME and titp#wwitvialgahjour- Wa st e s o0,
ney.com/2009/10/downtimandeightwastes.htmlaccessed 2016.09.25

In a traditonal productionwith traditional, engineerinrgriven approaches, one would focus on
optimizing thevalueaddedactivities. AsFigure6 displays nicelyhowever, thenonvalueadding
activities areby farthelarger share ofctivities. Any improvement that can be done in that field

will lead to a dramatioverallperformancemprovement, seEigure®6.

4 See for examplattp://www.tmac.org/blog/blog/2011/11/03/valuatcessed 2017.10.13
11
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Focusing on Value Add vs Non-Value Add
Typleal company - NVA .o Original’ processing time

fraditional , ; PO PAT . |
improvement focus J ) NVA A- s Mino gain Engmmmg Driven

Lean waste

Figure 6: Different focal points between traditional andLean producers with respect to improving processes.
SourceMcMahon (2009) D@WNTIME and the Eight Wasteshttp://www.aleanjourney.com/2009/10/downtime
andeightwastes.htmlaccessed 2016.09.25

1.6.Lean Glossary

The origin ofLeanis highly visible in the technicéérmsi a lot of them are Japanese and although
thereare oftertranslations of those wordavailable most people willse the Japanese worts.
the following section Will introduce the main concepts and tools (in alphabetical ondach

are directly relevant or have an impact onttiemesdiscussed throughout this thesis.

1.6.1. Concepts
5S
Stands forSort, Set in Order,Shine, Standardize anustain.It is designedo keep workplaces
cleanand orderly, which is considered the basis for high quality work. Furthermore, things like
tools can be found easily and therefore no time is wastathing for it consequentlgliminat-

ing NVAA.

Andon

Is a visual management tool, mostly used on the shop floor to report problems in real time or call
for assistance. Andon can be in the shape of a traffic light system (red: problem, yellow: low
performance, green: everything okay), electronic displays arfd Isus also quite common that
workersfor examplepull a cord, when thegietecta deviation from the standanghich stops the

process until the desired state is reinstaléeé gal is to immediatelgpotand address problems.

12
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Bottleneck Analgis
Is performed to identify the process step(s) that limit the overall throughput. This analyzes is con-

ducted throughout the entire value stream and not only in the production.

CellularManufacturing

Workstations and machines gr@upedn close proximity (ofn in a U or an Sshape) to produce

an entire product o folloviregra geguergia pattesBroadly spedking, n a
the raw materials or starting parts enter at one side of 4talldnd the finished products come

out at the other ehIn a singlefactory, there are usualBeveraldifferent cells, either producing
different products or all the same product. This is in contrast toBrown and O'Rourke (2007)

describe traditional manufacturing:

In traditional production, factories are divided into various departments (often on separate floors in huge
factory buildings), each generating a single part, or set of parts, of the finished product. FieiSesci

parts are then sent on to another dapent for the next stage of processing, traveling from department to
department to reach the final assembly and packaging operations. The parts are warehoused between steps in
the assembly proceg®&rown and O'Rourke, 2007, p. 250)

The aim of a cellular setup is better flow through pull principles eliminating waste through
reducedWIP parts Furthermore, cellular manufacturing allows for greater production aned load

leveling flexibility.

finizhod
goods

Figure 7: Cellular Manufacturing with Continuous Flow . Sourceleanorg,i Cont i nuous FIl owo,

http://www. eanorg/lexicon/continuouflow, accessed 2016. DI
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Flow / One Piece FlowC€ontinuous-low

The principes aim is that work, products and information flows smoothipugh all elementsf

the value chain, not onip production. OncelBw is established, it has positive impacts on many
forms of NVAA, like inventory, waiting time or transportatidflow is a glite delicate and com-
plex concept, which requires a lot of other elements wngrtogetherperfectly. HowFlow is

linked to other concepts is displayedrigure8.

@J- - - e - —

(=3 v anban

i
(== [1:10] Line Balancing
|E3

Figure 8: Flow as one the centraprincipl es of Lean and how it is connected to otheprincipl es, concepts and

tools. Source:own creation

For productionLeanorg define®OnePieceFlowor@ nt i nuous fl ow as #APro
one item at a time (or a small and consistent batch of items) through a series of processing steps
as continuously as possibl e, with each step

(Source: http://www L eanorg/lexicon/continuouiow, accessed 2016.11). Concept wise,

Flow is closely connected to Cellular Manufacturing.

Gemba Gemba Walk

A direct transl ation fploar eloa p alnte sree fweorusl dm doset

where value adding activities are performed. Only there, one can see if everything works. Partic-
ularly management should go to the Gemba frequently, as this promotes a thorough understanding
of the production preess and manufacturing issues. The Gemba walk, also often referred to as

figenchigeb u t ®aekigure2), whi ch tr ans| at e ssigredto gragoandla nd s
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understand problems before developing solutions and fosters discussions with different people

across the organization.

Hansei
Is a deep personal reflectidgpically in connection with continuous improvement and deals with

personakhortcomings/mistakes and how they can be improved or avoided.

Heijunka
Il s a technique, which is used in production

Heikjunkg a Leancompany wants to minimize the impactoofstomeipeaks andalleysby pur-
posely producing in smaller, sequenced batches within the same process. This concept is applica-

ble both for product variety as well as for quantitytypical example is displayed iRigure9.

Heijunka by Product Type

PRODUCT Customer demand per week

Model A et e et I
plain t-shirt | T | 1T 7 117 71 7T

Model B oy ey
t-shirt with pocket ‘ o Yo Y ‘|

Model C
t-shirt with v-neck ‘ y YAy

Model D e
t-shirt with v-neck % o/ Y Vo
and pocket ‘

PRODUCTION
SEQUENCE NN AN AN AR AMAMA K ANH

Mass producer A A A A AB B BT CTCUDTD

P RS
v J% T J% =_.|-"'. VILVITT I8
LI LT L

Lean producer A A B CDAAZBT CUDA B

o T T T T
r AW L Y e L Vil £ e 4 af

{Note that this example does not address heijunka by production quantity.)

Figure 9: Heijunka example whenproducing varieties in small, sequenced batcheSourcelLeanorg,

i He i j &tip:kvavivl eanorg/lexicon/heijunkaaccessed 2016.11L

The advantages are shorter lead times, since each variety is produced more frequently and less
inventory, as the batches are smalfarother benefit is that produdefectsare detected earlier

and can possibly be fixed before the next batch is produced. If a quality problem is detected in the
15
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above example in the nAModel A0 s hianttolattheh e m:
end of the batch, wherehhas produakfive faulty shirts and can therefore scrap five shirts. The
Leanproducer has only produced twbirtsbefore the faulis detected antherefore hasubstan-

tially smallerlosses.

Hoshin Kanri

Means fAPolicy Depl oplameng mathodamocth aligns thdrmssunatiang e g i ¢
and activities with its strategic objectivieboth horizontally and vertically. The planning process
works bidirectional, meaning thajoals are workegut in a topdown and bottorup approach.

This dialogue is knowndsc at chbal |l 6 or fAnemawashi 0.

High-level, short-term
initiatives

Premier
This year's widget Critical
annual manufacturing metrics to
objectives company in improve
North America

Long-term
objectives
(3-4 years out)

Achieve $100,000 cost of production
Increase employee engagement to 75%

Director, engineering
Plant manager

Director, supply chain

Director, finance
Director, HR
Director, quality

* | increase profit margins to 15%
o | & | o | Increase market share to 25%

* | o | o | Increase customer satisfaction to 85%

Figure 1 AfiXMatri x0 as wused in a HoSobrcen Kanrii pl anning prc
https://www.linkedin.com/pulse/boegbur-companysperformancehoshinkanrimethodferhanbugay/ accessed:
2017.10.29

The planning process is very stringent and incorporates the entire planning process with feedback

loops in a structured way, &ggurelldisplays.
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Establish Organizational Vision
Develop Breakthrough Objectives
Develop Annual Objecives

Deploy Annual Objectives
Implement Annual Objectives
Wonthly Review

Annual Review

Figurel: The Hoshin Kanri pl anni ng Spucehttes#kanbanize.com/leanh s A f e e

management/hoshikanri/whatis-hoshinkanri/, accessed: 2017.10.29

Jidoka

Il s also called fiaut onomat i oauomairecaertamepeodustiont h a t
steps. The machines have the ability to detect faulty parts and notify an operator, for example via
an Andon light. This frees up a lot of human capacity as one operator can monitor and manage

several machines at the same time

Justin Time (JIT)
As the name suggests, JirsTime is a system, which delivewhat is needed, when it is needed

and just in the amount that is needed. TeanEnterprise Institute emphasgze

JIT relies on kijunka as a foundation and is comprised of three operating elements: the pull system, takt
time, and continuous flow. JIT aims for the total elimination of all waste to achieve the best possible quality,
lowest possible cost and use of resources, anshthitest possible production and delivery lead times. Alt-
hough simple in principle, JIT demands discipline for effective implementation. (Source:
http://www.eanorg/lexicon/justin-time-production accessed: 20161.01)

Kaizen / Continuous Improvement

As displayed inFigure4 Kai zen means fichange for the bett
everybody in the organization to continuously improve literally everything. Permanent questioning

of the status quo and ttking of new, smarter ways how to improve things should become the
DNA of the Leancompany. In contrast to traditional firms, where sdewe managerdave the

burden to create improvement ideas, whihres of the employees ptd work, Kaizen in dean

context comes from evesjngleemployee, which has an enormous multiplier effect. The individ-

ual improvement steps are incremental, but taken together, they nsidpaifecant difference.

Larger Kaizen projects are usually handled vi#&d@ror something similar, whilst smaller Kaizen
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are implemented by the employee or a team directly and immediateisther concept for steady

improvement is PDCA seeFigurel7 and the respective paragrapliow.

Kanban

Is an essential part of the Flow ahé Pull concept. Kanban would translatéofi c ar dboar d o,
can also be a bgxontaineror something comparahl@he purpose of Kanban is to hatize
production or to move an item. Only with that card it is possible to get parts, which are necessary
to perform a certain step in production. Thus, this method is piegggiles of inventory or WIP

and facilitates the orderly flow of goods both hiit the production as well as externally. Often

small parts like screws are placed in Kanban boxes and once the box is emptied, it is replenished
by a new box internally or from outside suppliers. Here is where the Pull comeplay Once

a box is emped, a new one is pulled into the production system. Traditional manufacturers often

buy bulki Leanmanufacturers request smaller batches, ideallyiddsime.

Muda, Muri and Mua

Also known as théi3 MGy stand for wasteful practiceshich donot add value from the

customes perspective

MNo Muri, Mura, or Muda

Figurel2 Exampl e of the 3 MOs %SonrdeldamwrigheyiMoadma, bMuaaoi de
http://www. eanorg/lexicon/mudamuramuri, accessed 2016.11.01
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The concept may seem obvious, but to effectively eliminate all those wastes, a number of other
concepts like Heijunka and Standardization have to be implemented and working properly. Re-
moving waste has a direct, positive impact on profitability.

PokaYoke

Is error proofing.Products or parts are designed in a way, that human error in installation or han-
dling is prevented. An example would be a LAN cable, which can only be inserted in one way. In
the production environment for exampRokaYoke is often parbf Jidoka and should help the
operator of a machine to insert a part in only one (right) way. The goal in production is to have
zero defects and less scrap.

Pull System
Is oneof the key concepts dfean Traditional manufacturers produce goods accorthragfore-

cast or even extrapolate historic figures to predict future demands. Once the paoelpotsiuced

they sit on stock, waiting to be purchased by custoiinginss is also known as a push system.
Since the custoer demand is in the center loéan companies, they implement a pull system,
which means that a customer pulls or requests a product. This is the starting point for all activities.
Fundamentallythe Pull System is therefore a manufacturing planning system based on commu-

nication and actuakaktime needs from downstream operations.

Figure 13: Example of a Pull System incorporating Karban. SourceVATI| VE, f Punttp//vaSy st e mo ,

tive.com.au/wpcontent/uploads/2015/03/JIT_VSM.pragcessed 2016.11.01
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