


The copyright of this thesis vests in the author. No
guotation from it or information derived from it is to be
published without full acknowledgement of the source.
The thesis is to be used for private study or non-
commercial research purposes only.

Published by the University of Cape Town (UCT) in terms
of the non-exclusive license granted to UCT by the author.



Declaration

I, Yao Wei Tung, the underigned, hereby declare that the work
contained is my own and original work submitted to the University of
Cape Town for the Degree Masters of Science in Engineering
Management, and has not previously, in its entirety or part, been

submitted at any University for the purpose of a degree.

Signed by candidate

| 50/0F 20
Yao Wéi TUMG Signed

Masters’ Dissertation



Acknowledgements

The author would like to express his gratitude and thanks to the following people:

e Professor T.B. Ryan, my supervisor, for his continuous advice, support and
especially, patience through the Masters programme.

o Mr. Gordon Lister, a lecturer who gave some practical insights for the
research

e The departmental secretary of the School of Engineering Management for the
assistance and advice

e Jaro, the manager of a department in Company E in providing the
environment in which the research has been conducted and also other
employees who made this possible with their inputs

e My family who continuously supported me ever since | started studying and
their invaluable advice and sometimes criticisms of my studying methods.

¢ The Class of 98 (what remains of it) who taught me their social as well as
work experience throughout the years.

e Anita who helped me during my accident in 1999 and never gave up on me.

e Pam and Leon who had to endure the ordeal with me in bringing a closure to
this research.

¢ And to all my friends | made in Cape Town, who made my stay very enjoyable

Masters’ Dissertation ii




TABLE OF CONTENTS

DECLARATION I
ACKNOWLEDGEMENTS II
TABLE OF CONTENTS . rcrcmermecmcercsssermsssiesesrsectassrsssssssosssssassessossasessnssensanes srensassssnsensavesasessasrasesssaie 811
TABLE OF FIGURES - IX
ABSTRACT FeseseEesessIaTERRSSROS eRrRaaSh ONeTE4rPONNCTERERYSOS NI TSNS DOT RN 0N DU RESO S OOSRaES SERE 4 EAONDPUkORY ROV I ETS SORERE TN T H o0 Vs runOnabre X
PART 1: IDENTIFYING THE RIGHT PROBLEM errersesasrecrorssnensaaeranaeasa e bebannearaasarnes 1
CHAPTER 1 - PROBLEM FORMULATION....... 3
1.1  BACKGROUND INFORMATION ON COMPANY E Lot acsaieavins o in s tescrananscesennnsenren 3
FoZ  THE PURPOSE coivvierierianreroscoserrressesesananssensessasenssrussessassomssnsnasessessssssnsssesssssssssensinssnsssasnssrsnsssstnsensnsaernss 5
1.3 CONSTRAINTS OF THE PRODUCTION DIVISION 11 iiriieiceeeeseeseteeciienseeseaseesvassnas s e ransanssnsasnnseeessensnnss 8
F.3.0  External CONSIPQINIS oo e oot e eo st pe e r ettt ar e e &

132 TRICrnal CONSIFQINIS. ... ettt e Y

1.4 THE WORLDVIEW OF THE PRODUCTION DEPARTMENT L.ooriiiiiriiiieeoviirev e vevevseasecavansensanssrsenerosennns 10
1.5 THE DYNAMIC INTERACTION BETWEEN THE PARTS ieviveiivericriiniraesnssiessnsmeessersiesiosamsomsnsmmeessrmeinsanaes 11
1.5.1  The Internal Supply Department -Spinning SROD..........cooooviiviiiiniiiieee e, 12

1.5.2  Standard production line - Head 1o Shell seCtion ..............ccocoviiiiiiiiii e, 14

153 Special Line ... 16

154 Gas Tanks production HRE ..ottt 16

155 8ales Deparfiment. ..ot cr e et 17

1.5.6  Quality DepartBinl .. ........c.cc.oi.ioiiiii it 18

1.5.7  Maintenance Deparimient...... ....cccccoovoviirie ittt 18

1.6 DEVELOPING THE CONCERN ..iovvittioticioerieiueiriresiiseesissssastesasesasssscasssssossseeratssissessosssessssrsssssssssoasienss 19
1.7 ANOVERVIEW OF THE PROBLEM SITUATION L...oiirieeisiorvnvinveretscvarnsreaeseasseresssesessessesamsnmssesssonvnsres 20
.8 THE EMERGING CONCERNS . vtvetteriereiaeeraseeeessasessssssressssessassronssasssassestonssiosssassassssnssmssmsssenssssrseressn s 22
CHAPTER 2- FRAMEWORK OF RESEARCH 26
2.1 DEFINITION OF QUALITATIVE RESEARCH .otiicitrniiecrnictrinsier e carisssvarsenrasseursssontaasossasssesnssnarsersanses 26
2.2  ADVANTAGES OF QUALITATIVE RESEARCH oottt 27

2.3 CYBERNETICS 1 ioiviiiiciiiraeiovessests et smnsanessaneasseaauaasss sassaesars s easmtssesnteas et e ebnss sarsatassrassessasaesensansassnnsensn 30
231 Self-Organising SYSIEMS ....ocoove i 31

232 F@OABACK .. ... e e e e s o 32

Masters’ Dissertation ii



2.3.3  Law Of RequiSite Variety...........ccc.cccciiiiiiiiiiiii oottt 33

24 SOFT SYSTEM METHODOLOGY (SSM) ..ovioeeeiecoeeeceeeeeseeeeren v TR e, 34
2041 IRIBIVIEWS ..ottt 35

2.4.2  Participant Observation (P.O)........c.cc.oviiiiiiieieieee oottt e 36

2.4.3  LEIEPQIUIE ..ottt e et e e r e et et ettt 37

244 Work Flow ARGIVSIS ..coooiiiiiiiiii et et 38

2.5 THE REASONING PROCESS (.o nresr s s s e cascs e e e s e ae st eana e e e 38
251 Induction — Inferring @ rule ... 39

2.5.2  The Deductive Cycle — Inferring a Result.............cccooviiimiiiiiiiii e 40

2.5.3  Abduction — The Explanatory HypOtRESIS ...........ccoooriiiiiiiiiiie e 40

2.6 DEVELOPING THE HYPOTHESIS ..ot ae s st 41
PART II: THEORY IN CONTEXT .. 44
CHAPTER 3~ DEMING’S CONCEPTS OF QUALITY vrcrsrsssrarncsmsnsorsonsonsarssrsnssssssessossonses w47
3.1 THE CORE OF QUALITY MANAGEMENT ..c.vcoiiiiriiiresiaiscrrecnsessiosasarsesssnsesenssssnsesosssnssssnnessessossessnsess 47
3.2 DEMING’S THEORY OF PROFOUND KNOWLEDGE ....ocererereiiaseiraessessmscrsorsoresresmemmsrnenssrermasesresrearnons 49
321 Theory of Knowledge . ........ccccooioiviiiiiiiiiioiiitcoii ettt 30

322 Theory of VariQliOn............coc.cciiiiiiiii i 52

323 TREOry 0f SYSIEMIS oottt et 35

3.3 STRATEGIC MANAGEMENT L..oiuititiier i eiie st cer e ceeseenbeesteonaesesenemaesesensennesetatneesae sbennesabsanceraransens 56
3.4 IMPORTANCE OF HUMAN FACTOR IN MANAGEMENT ..ot crcnrencscse i 58
3.5 RESISTANCE TO TRAINING .....vvviiiiiiteerererreoviteeesetsessessressessssesssstraaressssasssassossssesssiossnnssesssssseseesenins 60
3.6 KNOWLEDGE MANAGEMENT ..ot rcnee s es s isss s son o s son s e sae s e ssaseeneasanronecncanes 61
CHAPTER 4 - SHOP FLOOR MANAGEMENT 63
4.1 TRADITIONAL ORGANISATION ..ooiiiriiimiiriieniinnc i iesressesneesiasneestosmesseentasnns essesncesesscncnesnnsnsenneniens 63
4.1.]1  Understanding the Shop FIoOY...........cocoiiiiiiiiii e 66

4.2 SHOP FLOOR CHARACTERISTICS IN A PROGRESSIVE ORGANISATION ...ccoovviiviiinn s 66
4.2 The Learning ProCeSS.. ..o e 67

4.2.2  Building up ownership of 1heir Job ...t 68

4.2.3  Upgrading labour's skills ... 70

4.2.4  Having the necessary tools to help the learning process.........ccooovcvvniiiiiiiieiiniie 71

4.2.5  Implement@iion ...t 73

4.2.6 Teamwork ......cccccovevviiiennn. e e ettt ee e et s ey b a et eastae e aeear e e e e anrrnne e 74

4.3 LEADERSHIP SKILLS 11oteertvtiiettotreineiertireetrasessesserseseteshaeseeseanneossessseseensessessstecssensesstasmssosesseersesnerns 75
4.4 MANAGING SHOP FLOOR IMPROVEMENT ACTIVITIES .oiivieiiiiiiiirieniiieiesis s 76
441 BenCAMAIKING ...t 76
Masters’ Dissertation iv




4.5 MANAGEMENT CYCLEPDCA (PLAN DO CHECK ACT) oottt seveent e sin e e 77

.58 CORPOIPOIRES oo e ettt e b 78
4.6 TYING THE SHOP FLOOR MANAGEMENT TO THE TOTAL COMPANY BUSINESS .eocivviriniereecnre e 79
4.6.1  Co-ordinating the business plan development process ... 80
4.6.2  Learning from the business planning proCess.......c.ccovcvicriiiiiioec e 80
4.7 SELF EVALUATION Looooviiiiiitiiii it sscme e sn s can s emee e amcaneesraeraneane s nraneserarensnerenirens 81
CHAPTER S~ LEARNING FROM SYSTEM FAJLURES 83
5.1 BASIC DEFINITION OF FAILURES .....ocoiiiiiini i i s sttt ettt et e &3
5.2 UNDERSTANDING FAILURES ..ot iviiiiieimecicaiaemeeneoe e enanerasmsnennenaesmennsneenensaseaneasesms s ensarsnssonssasraernes 85
5.3 APPROACHES TO UNDERSTANDING FATLURE ..ot ienicseni et cnia s ennve s sai e ssas e eee s 87
530 Individual Leariing ... &7
35.3.2  Organisational LEArning ... 89
54  SYSTEM FAILURES ON THE OPERATIONAL LEVEL WITH EMPHASISON TOM. ..o, 91
54.1  Failure to Improve Short Term financial performance........................... 91
5.4.2  Failure to improve financial performance in the long term...................cooii, 92
5.4.3  Failure to improve productiVity .......ccocco oo 93
5.4.4  Lack of support of Organisational SIructiare ... ... e 94
CHAPTER 6 - THE VIABLE SYSTEM MODEL 96
6.1 INTRODUCTION Lot eimecc oo et n e e anamn e em s eeaenne 2 m e sn s e nnan s n e mem e nemscsrcn 96
6.2 DISCUSSION OF THE VEM ittt sms e csas s et en s erenieneo e 96
B.2.1  SYSIEM T (51) 0ttt e e 99
B.2.2  SYSIEMT 2 (S2) it e 99
0.2.3  SUSIEM 3 (53] ettt 100
B.2.4  SYSIEM A (S oot e e e e 101
B.2.5  SVSIEM 5 55} oot e e 101
6.2.6  VSM and the levels of management ..., 103
6.3 INTERNALMARKETS AND THE VEM ot secrcsenecsnse s e an s ssan s ss s nesnasne s sasre s s sneenes 105
B.3.1  IRIPOGUCTION (..ot ettt a et aa e aeanes 105
6.3.2  The Internal Markets and the VSM ..., 106
6.3.3  Internal Market SIFHCHUFE. .c...c..ooooeii oottt e et e 107
6.3.4  Characteristics of Internal Market .............c.ocoiivviimii it s 109
6.3.5  Possible Causes of FailUres. ..ottt 11
636 Avozdzngfaz!ure 111
6.4 CIRCULAR ORGANISATION AND VEM . it st et sts e sesnen e s nan s anranrans 112
B4 ] IRIPOAUCHON (oot et e 1iz
6.4.2  Quality 0f Work LIfe .o H3

Masters’ Dissertation v




6.4.3  Management of INIErGCHONS (..ot e 114

6.4.4  Readiness, willingness and ability 10 Change..........cc.ocovvveiiiiivinieiieieeeeee e, 114
6.4.5  Composition 0f BOGrdS.......ccccocoiviiioieeiieiicis et 115
6.4.6  Characteristics 0f BOAPAS ......c.cocooooiiviiivciiece ettt 115
6.4.7  How Circular Organisation relates 10 VSM ......ccc.cocoeviviiiiiiieiiiieieieeeeeeeee e, 116
6.5 RELEVANCE OF THE THEORJES IN THE OVERALL FRAMEWORK! ..oooiniiiniinninie s s e 117
6.5.1 Structure of the organisation based on the VSM ..o 117
6.5.3  The Le@rning SIAZE ...ttt et s 118
6.5.4  Jdeal STHUaLION . ..........c.ocoi i s 119
PART HI: APPLICATION OF THE THEQRIES TO THE SITUATION IN CONTEXT..cccncevuns 121
CHAPTER 7~ BRIDGING THE GAP BETWEEN THEORY AND PRACTICE «.oovcnmrvnsnscsnnsanas 121
7.1 DIFFERENT TYPES OF OBSERVATIONS ..ot inissiasiseisess s nassassa s sn s snsss st esssan e sneansans s 121
7.1.1  Proving the method of observation as a valid research ool 123
71,2 Rigors Of ODSErvaiiOn........ccccooiviiieiiieiireieir s ettt e e 123
7.1.3  The Ethics of 0bservational methOds .....oo...cccvovviireiei e 124
7.2 INTERVIEWS ittt st a5 b s sh e s s b s s ettt i24
7.2 0 Unstructured IRIrvIEWS.......ccccoovi ittt 124
7.2.2  Semi-structured INIervieWS ..o et n i26
7.2.3  Structured INIErviews ... ettt 126
T3 DATAANALYSIS oo cr st st s s s s ep s ek bbb e e 127
T4 OPERATIONS” LEVEL .iiiiiroiieiieeriienieeiteeresessessasinssssnesnsessaasssssnsassasosssnsesssessasesssessssnensesssssssssassossossoss 133
7. 4.0 SPIRIEAG SROP oo 134
7.4.2  Standard production line ... e 1353
7.5  CO-ORDINATION - INVOLVEMENT OF EVERYONE triviieiiicinie i e 138
751 Le@PRING from failUreS . ...cooovorovivvoreioosoeees oo e e 139
752 TAMWORK .ottt e e e e 140
7.6 MANAGEMENT SUPPORT SYSTEM iiiiiiiiiiiiiiiinis s iesiosis st s s s v erae s s ressass 141
76,1 COMPURICOION oo ettt ettt o 142
7.6.2  Leadership SKills.......c.cooovomiiiiniii it et e e 143
7.6.3  ReSiStance 10 CHARGE. .......c.ccoviioiiii ittt e 144
7.7 CUSTOMER ORIENTATION ..ottt s e n s s s e e ers st 144
7.7.0  Technical COMSIFGINIS .......ocoovoriiiviriciariesiea e eeeriee e scesser ers e san s s e ssn e et e a s e eseanesesnsn 145
7.7.2 Te@m Problem SOIVIRG.....o.....ccoo.cooovoooovoee oo sveoes oot 146
7.7.3  External @nvIFORMENL ... cco.ccoiviiiiiiiiiiiieiece e s e 147
7.7.4  Internal ERVIFOMMENL ... oottt et et 148
7.8  LEADERSHIP FOR CONTINUQUS IMPROVEMENT .oivviriiiiiiiririninsoniiir s et ecsas s cnn e 154

Masters’ Dissertation vi



7.9 CONTLUSION 1ottt it s ettt et b ek et e et r e s er ettt et e e et a et ene
PART IV: EVALUATION
CHAPTER 8 - RECOMMENDATIONS OF RESEARCH
8.1 THERESULTS OF THE RESEARTH 1ivivcieiese e st ccrn e s e as st ss b sn st resrns
8.2 FAILURE TO IDENTIFY PROBLEM. ..ottt sosnanrerscasmnssancssranscorcnmcnesoncxenssoncesasnesnseas
8.3  THE RESISTANCE OF EMPLOYEES TO IMPROVE.....ivvirimssirriee s erenmes st rrerscreemnornescrisnseressassssonins
8.4 THE GOALS OF IMPLEMENTING A NEW SHOP FLOOR MANAGEMENT ..co.teiiaiienisvie v,
B.5  CONCLUSION oot itrs s isrteestes e et e tssasser e et beas e sssaassessaerestsestaeerseansseasssssss smetestesseetsatnssssseseevnreenees
CHAPTER 9 ~ PERSONAL LEARNING cccoemmrsessessisesssssssossossensssasssasssosssosasressesnss sossossaressasnsos
9.1 IMPLEMENTING TOTAL QUALITY CONTROL [N THE SPINNING SHOP oot
9.1.1  First Learning Cycle — Trust building among workers ...,
9.1.2  Operational aspect of the problem ...,
9.1.3  Sharing of responsibility of Head to Shell and Spinning Shop ...
9.1.4  The Driving force behind the Production ling ..o
9.2 THE VALIDITY OF TOTAL QUALITY CONTROL .titvviereioutiverenmeeeseneesesssasasseosseseeesaneeensaeensseessesasraes
0.2.1  Current QUAlIEY SYSTEIN ..ot et et na et
9.2.2  The Support Jrom MOUNGZEMENE ... c..ccoceovvivverioresceinsaoeneseneraeasiassssssasrease st esens e asas e e e
9.2.3  Communication across the departments different hierarchies...............c..ccooionvvervcnincnn.
9.3 VIABILITY OF SHOP FLOOR MANAGEMENT ...coiiiiiniiivicit st is et e
9.3.1  Ability to identify customers Heeds ...
8.3.2  Establishing a set of Core Values ...
933 Developing a Problem Solving Company ........c....c..cccccccriinininii i e
9.3.4  Leadership for CORtIMUOUS IMPIOVEMENL............c.coiviiiviciviiirines et s
94  THE DESIRED RESULTS FROM SHOP FLOOR MANAGEMENT Locvviiiiieitieeicerteevnetesinreesseser e sian e ssnneeen
941 The role 0f the MONAZETS ...ttt n e et e
9.4.2  Operators’ importance Within the COMPARY ....c..ccocoomireeirierierris et
9.4.3  The teamwork ffOFl ..o e
8.5 USING FAILURES A8 A LEARNING EXERCISE.....vviiisueinorseioneersmeniosisassassssmssnississoncsnsesnesmeae e conens
9.5.1  The "“double edge” effect of monetary returns ..........ccccoeoeviicciinio e
9.5.2  The resistance t0 1earn frOM MARGEEFS.........ccceiiviroeii et
9.5.3  The resistance 10 fraifing ......cooocooioiiii i

9.5.4  Knowledge Management (KM)

G.6 CONCLUSION oviiriceei e ivsionrnvirneissesssosas

...........................................................................................

oooooo

BIBLIOGRAPHY

Masters' Dissertation

158

160

160
I6l
164
166
168

170

171
I71
172
174
176
177

178
I180
182
182
183
184
i85
187
187
188
/89
191
192
193
195
196
197

199

vii




APPENDIX A: FLOW CHART OF THE SPINNING SHOP

APPENDIX B: DEMING’S 14 POINTS OF QUALITY

APPENDIX C: ORGANOGRAM OF CE

APPENDIX B: FIELD NOTES..

Masters' Dissertation

--------------------------------------------------------------

viii



TABLE OF FIGURES

CHAPTER 1

FIGURE 1.1: AN EXAMPLE OF THE CONTAINER TANKS MANUFACTURED AT CE. oo viiiieevenec et sinrns 3
FIGURE 1.2: MASLOW'S HIERARCHY OF NEEDS 1ot ierrei e sscsnacsse s s cnsa st s snssncnscsacanssissinsessassescsesseres 7
FIGURE 1.3: THE INTERACTIONS OF THE DIFFERENT DEPARTMENTS .eevvieriiririieeernssresesiisnsesnsesasnnssssersasnsenns 11
FIGURE 1.4: THE DISSECTED FRONT VIEW OF HALF A DISH END . oviviirie e ecieesinscinesnrnsne e vneen e enesesnaaessneesne s 13
FIGURE 1.5: THE DISH END ON A COMPLETED TANK 11ittteotieimrerrecventscrtsenneeenvcnnsssseeaseaesasssess sasassses ssensvessnsanns 13
FIGURE 1.6; OVERKNUCKLING AND UNDERKNUCKLING OF DISH END voirrieereesnesnrennssnesssnssereesieennesneniennns 23
FIGURE 1.7: METHOD OF MEASUREMENT OF DISHEND ..ot e e cene st 23
FIGURE 1.8: “BANANA" SHAPED METAL PLATE ..ot iiiciiieiaeimes e irnecenenesaranessassscssneessnsssasrneos sntesnssrsssesrsconsinas 24
Chapter 2

FIGURE 2.1: THE EFFECT OF RESEARCHER’S PARADIGMS ON ANALYSING PROBLEMS oot 28
FIGURE 2.2: THE PARADIGM OF A RESEARCH oo reciiresireertisereceseomrastesssans s sanoesntesesntesssnsssnnssnsassssesnsonsocnninass 30
FIGURE 2.4: THE INDUCTIVE CYCLE tovi oot etireaeatensaees e avinsesssessasess s sastsnesaasassessssetassasa coesssssassnmssosesannns 39
FIGURE 2.5 THE DEDUCTIVE CYCLE 1utiteiteuteuiicetiie et sitcatens et vrnasaesnsnes on stsnesesassaateses e raesonsansensessensusesunorsins 40
FIGURE 2.6: ABDUCTIVE CYCLE 1ottt ortconciominerateesesstaestsnoasssnconsaosssntessuessssnssssasas asssassenssnsesessnstesassiossnnenssneases 40
FIGURE 2.7: PROBLEM IDENTIFICATION AT CE Lottt ncnatrans v eesesrs st casasas s sass o sesenemnasnenran 43
Chapter 3

FIGURE 3.1: THEORY OF PROFOUND KNOWLEDGE (.00 coeetvercorevnriirinssessntrerscrsssossenssessessaseesssinssssesnsessssesssons 50
TABLE 3.1: IIFFERENCES BETWEEN THE IDEAL AND THE REAL WORLD ...occiiiirinireireieeciicraeirinsesanesraen e 59
Chapter 4

FIGURE 4.1: TRADITIONAL AND PROGRESSIVE ORGANISATIONS ¢..veveeveiererrererriseserssesessvresarssnessesseressosssansons 64
TABLE 4.1 TRADITIONAL SHOP FLOOR VIEWS ..ot eiririrven e trearrsersresssnreneenessevaresinsaneavecassascnsssensons 64
FIGURE 4.2: MAJOR ELEMENTS OF SHOP FLOOR MANAGEMENT .....eiiiiiie i intcicerecrnieir e caeesnsenecrain e 82
Chapter 6

FIGURE 6.1 THE WSEM ottt s e na e e ey et st er it st en st e ns e eaesee s e et e eneen 98
FIGURE 6.2. SYSTEM | PULLED APART TO SHOW THE MAJOR INTERACTIONS . ..c.ivimreneeriircnaorieerareaenenscenccrmnens 99
FIGURE 6.3: THE DIFFERENT FUNCTIONS OF VEM (iiiiiiiiitiriiriitetiericnimeessceseeastasssassarases s s sassncessssssneenne 103
FIGURE 6.4. THE MATRIX STRUCTURE OF AN INTERNAL MARKET c...eiiviiiriconinoneceecnmen s conecraoessmesecresnnens 108
FIGURE 6.5. THE NETWORK ORGANISATION ..vitveciirierescrissaressacronecssanesorssrasssasssssersaiaersssasssnsasessssassssoresoaes 109
FIGURE 6.6. THE STRUCTURE OF THE CIRCULAR ORGANISATION .viioviiiiiriirinncoeerrerneeaeeeesaeeestiensnessncescresens 115
Chapter 7

GRrAPH 7.1: QUTPUT OF TANKS AT DIFFERENT SECTIONS OF ASSEMBLY LINE .oicviiiiiinicneecerenne e 128
GRAPH 7.2; THE DIFFERENT FACTORS AFFECTING THE PRODUCTION LINE oocvviccecrvriviierieccree e tvenveiaseranes 129
GRAPH 7.3: MISSING FITTINGS, FRAMES AND MISCELLANEOUS —~ STANDARD LINE .cooiiiivne e e 130
GRAPH 7.4 FAULTY EQUIPMENT ~ MAINTENANCE DEPARTMENT .0oovvii i e 131

Masters’ Dissertation iX



GRAPH 7.5: WAITING FOR THE NEXT AREA~ MANAGEMENT ..cviivivriieinersietnescssnsraeracssissersessesssnsessessmsnsnes 132

Chapter 8

FIGURE 8.1: AN EXAMPLE OF A REINFORCING LOOP OF A VICIOUS CYCLE OF “DECAY INCE ..o, 163
Chapter 9

FIGURE 9.1: DIALECTIC RESEARCH ...eioiiriormiiersrerearimseesrsonesieessssrasrasassoessersesessossessensessssssassasnstsssnssvesesssonsin 170
FIGURE 9.2: SIMPLE MODEL OF THE VICIOUS CYCLE OF INCREASING PROFIT c.ocvvvisececonivenororeninnencrnnsesconas 179
FIGURE 9.3: BASIC RELATIONSHIPS BETWEEN THE DIFFERENT FACTORS c.ccveviticinicversesservssoresseessinmesonisens 181

Masters’ Dissertation X






Abstract

As their main customers are foreign, the costs involved with rejected tanks are
high, therefore prompting an investigation in improving the quality standard of the

tanks.

To first understand the situation, the researcher was actively involved in
the production schedule starting from the supply shop to the final assembly of the
tanks on the standard production line. The period at which the research was
conducted has produced unique insight in the way management reacted to
problems in time of crisis. This was brought about when there was major
restructuring of the company with several top management executives being
retrenched. The top management of production has been changed at the eve of
the financial year-end and pressure was on Production Department to meet the
delivery deadlines. The transition of power has also been marked by the death of

the previous production manager.

Since the company has redesigned its main production line to the
standards of World-Class Manufacturing, the quality of products have been
random in some instances, highly dangerous with pressure vessels. With
attempts at Total Quality Control concepts, Just In Time systems, the
organisation has not encountered major successes. Since Deming was
considered as one of the founders of the Quality awareness in the world, his
work and philosophy was chosen as the starting point for further exploration. The
adaptation of his work by the Japanese people will also be analysed at a shop
floor level, which is considered to be the main area where breakthroughs make
businesses successful. Then, an in-depth understanding is needed for the
different failures that have occurred not only at the shop floor level but also within

the organisation’s different management levels.

Problem Form'u/étion
The first typical reaction of CE to the new vision of Total Quality Control

(TQC) is to ideally reduce the reworks in their production to zero. Senior
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Abstract

management initially pushed this program but it “died out” after some time when
more pressing problems occurred. Now, the desire is to once again implement
this world-renowned concept in the Supply Department, as there was a number

of rejected tanks by customers because of the dish ends.

The main complaints by the customers are the shape of the dish ends.
Some of the liquids in the container tanks get trapped in the "pocket” left between
the barrel and the dish end. This can be particularly costly for leasing companies
if new products are mixed with cleaning agents and also the previous cargo. This
has therefore prompted top management to try to find a way for the dish ends to

be made according to standards.

But as the process is analysed in more details, the problem does not
seem to be localised in the Spinning Shop only but also on the standard
production line. With non-standard dimensions of barrels, the dish end problems
seem to be less acute. Through further researches in other support departments,
it was realised that the defective tanks are not the result of Spinning Shop only
but from the ripple effects of other departments’ lack of rigour in their work. The
departments having direct impact on the production line were approached for
more details on their normal operation as well as the importance of their
contribution. Due to the sensitive nature of the business, some figures have been

changed or omitted to preserve the company’s business figures.

Theories used in this research

The topics covered in this thesis are Deming's work on Quality
Management, Shop Floor Management, Learning from Failures and the Viable
System Model of Stafford Beer. Using a Systems Approach, the focus will be on
the learning process of the organisation as a whole, when faced with the complex
interactions of the smaller sdbéystems and the possible solutions from the

external environment.
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Abstract

Deming's work on Quality is recognised internationally and his impact on
the manufacturing world can be seen in the Japanese production comparies.
With high hopes of emulating this success formula, companies have tried to
adapt his teachings to their business but with varying degrees of success. The
main striking feature was the difference in cuiture. With the emphasis on the
human factor, Deming has shown one specific factor that can be considered as
the core competency of the Japanese success, ownership of their work. Now,
some of Deming's philosophy has been adapted to suit the Western culture with
the derivation of Total Quality Management (TQM) from Deming's work for
example. But the success of TQM has also been below expectation in most
cases. That has prompted Deming to advocate his new theory, which is Theory

of Profound Knowledge, explained in more details in Chapter 3.

in his new theory, the slow emergence of Systems Thinking can be seen.
With 4 major factors supporting it, the emphasis is on learning. But even learning
has to be in a structured way with knowledge of the environment as well as its
different factors. The impact of each branch can not be neglected as the whole
complex integration makes the learning robust to disturbances. Therefore,
companies attempting to implement any programs should have proper
understanding of the theory of variation, theory of system, theory of knowledge

and the psychology.

With better understanding of the theories, the next stage is to look at the
implementation stage, which occurs mainly on the shop floor in this case. The
new shop floor management that the company is looking at is being viewed as
the solution to their most pressing problems. The whole chapter on Shop Floor
Management is being drawn from the Japanese and some successful American
companies. The aim of that section is not to implement those success “theories”
in Comp‘an‘y E but to understand the different other factors that has made them
work for the companies as a whole and their learning process that has made

these theories work for them.
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What Suzaki has advocated in his book, The New Shop Floor
Management, was the trust in the workers to help the company solve the
problems. As for improvements on the shop floor, the recommendation by the
workers should be carefully analysed since they are the ones using it in their
daily life. This knowledge drawn from this type of discussion between
management and workers provide not only a platform for trust building but also a
learning group where the gap between theory and practice can be narrowed
down. With clear ideas of what tools are being used to measure their

performance, the workers will be aware of what is being expected from them.

With continuous changes in the business world and the academic world,
the different thecries or plans will sometimes be the wrong one to choose if the
external or internal factors have changed. Failures that result from them must be
properly understood to avoid repetition of errors. This has therefore created a
need to learn from failures. Chapter 5 will be analysing the different types of
failures that exist and also the traditional view of failures. Most of the time, the
severity of failures is dependent on the number of factors and their impact that
lead to it. Some factors are simple mistakes others are gradual build-ups of

smaller failures that go unnoticed.

Understanding failures is therefore another important step in the learning
process. Most companies document their problem solving processes so that the
knowledge is not lost. With the new field of Knowledge Management, it will
hopefully capture the essentials of problem solving and important data. These
are often considered as the company’s core competency especially in a fast
changing field, like Information Technology for example. Some examples of
failures and ways of identifying them are also described in chapter 5. To be able
to categorise the failures will also help in finding the best solution for the

problems.
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From these theories, the Viable System Model (VSM) was found to be
more suitable as it provides a context in which the theories can be implemented
by management. The goal of VSM is to merge these theories together to sustain
the model which can make the organisation viable. The model also demonstrates
the Systems’ perspectives that allow the organisation to function in the chaotic

environment with the different functions advocated in the model.

There will also be a chapter on personal learning for the researcher. Being
a purely academic researcher with no previous knowledge of work, this research
has been an eye opener as to what the real world looks like. For example, some
basic laws of management have been violated and yet, the company is still
profitable to have sustained for more than half a century. It has also shown that
without proper learning, the company will face more and more problems until it
collapses. The organisational politics also plays an important role that most
textbooks have not catered for since the assumption by most authors is the
success of the company and not personal agendas. So, this research was very

rich in the real world's complexity.

Evaluation of the research

What was really surprising in this research was the huge difference
between theory and practice and also the politics within organisations. Especially
with the South African past, the cultural differences was one extra hurdle in the
path of “success” of the different programs. With the strong emphasis on trust
from Deming and Suzaki, the problem still remains quite difficult to solve in this
South African Company. Being a very old company in the manufacturing field,

their approach is still very traditional.

With a very mechanised production line, the company relies on the skill of
the operators to produce their high quality tanks. The quality of their final
products can be highly competitive in the world market but the cost for creating
such high quality products is too high to be sustainable. For example, this year's
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costs outstripping the record profit of last year was very surprising for the workers
as well as management. Their attempt of implementing Total Quality Control
earlier failed because there is no quality culture within the company. Any quality

programs forced upon the workers by management will be met with resistance.

Driving an organisation by numbers or targets was also strongly
condemned by Deming as a recipe to a systems failure. The targets must be
attainable if other factors of the system have been upgraded to sustain the
pressure on the long run. With turnovers of workers, the company must also
compensate for the brain drain by offering incentives for key staff and thus
understand the differences in set goals. The normal response to problems should
be communication instead of threats. The whole company’s goal should be to
learn from their mistakes, some more costly than others but the final aim is still to

make money without the workforce suffering from it on the long run.

Senior management needs to lock at the company's performance and
decide if the current management style is the path for the future or if there is a
need to change. Training across all levels of the company should be one of the
key criteria for any company to improve and evolve. Company E does not seem
to be learning from their “failures” on the shop floor, as the data are not properly
captured as corrective actions work for short period of time only. For example,
the indices for Quality, Safety, Delivery, Cost and Morale are not compiled as a
set of interrelated data for managers to work on. To the workers, it is lack of trust
of management on their performance. The advantages of these data can help the
whole organisation to improve their work habits, thus increasing their potential

bonuses from reducing expenditure.

As for implementing a new shop floor management as the solution to their
problémA on the production lines, the answer is no. The new shop floor
management can alleviate the problem but not solve it. This new “fad” will fail
after some time as it is treating only the symptom and not the root cause. This
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narrow focus of “production” problems has to be expanded to deal with the other
problems in other departments that are affecting the production. Therefore, SFM
will provide with the basic tool to differentiate real problems with normal

fluctuations in the system. Whether the company can benefit from it will depend

on their learning ability.
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Part 1: IDENTIFYING THE RIGHT PROBLEM

This thesis is involved with the identification of the possible true problems
in the organisation and an awareness of the theories and basic philosophies that
can be used to explain the problems occurring in the company currently. This
ethnographic research was undertaken at Company E (CE), a container tank
manufacturing company. Part 1 will be dealing with the problem situation
perceived by the company in its normal environment and the gradual diversion
from the initial problem identified. The area of concern here is being referred as
the “problem situation” as most problems’' real root causes are often hidden

beneath their symptoms.

Chapter 1 will be dealing with the company’s background and its normal
operating schedules in their production. A very brief summary of how the
container tanks are manufactured and the inputs of the different departments to
their main production line are also looked at. This chapter will be analysing the
problem seen by the Management of Company E as the starting point of this
research and then at other possible areas of concern that might impact on the
problem in focus, therefore looking at the problem holistically. This section will
also demonstrate that the management of Company E has narrowed their focus
too early and that their proposed intervention is not the real solution to their
problems. A hypothesis is then formulated and tested with theories in an attempt
to disprove their belief held, that is, solving problems in a mechanistic way will

have a greater chance of failure when dealing with symptoms.

Chapter 2 will show the relevance of qualitative research in this case as
the data gathered was based on mostly soft issues. Looking at the manufacturing
plant, the tendency of analysis is to concentrate on “hard issues” as it is easier to
quantify but the role of this reseafch is to also look at “soft issues” that are often
neglected. The need to understand the whole organisation is essential to have a

holistic approach in the evaluation of the problems and the three ways of
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obtaining data are based on deduction, induction and abduction. Each one of
them provides unique aspect of problem solving based on the information
gathered.
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be able to understand the whole picture. The first step is to therefore describe the

environment in which the company is operating.

At the time of the research, Company E Ltd forms part of a bigger group
whose core competency is in the construction business. They manage a large
number of smaller business units that runs different businesses from theirs like
CE for example. They control CE’s financial statements when there are major
investments needed. As for the daily operation, the company is independent of

the bigger organisation’s control. They operate as a smaller business unit.

Company E Ltd head office and manufacturing plant is located in Cape
Town. They have smaller sub-business units, like marketing, sales and tank
container maintenance division in Netherlands and in the US. They also offer a
repair and erection service for the range of products manufactured abroad. They
sometimes fly technical personnel to provide expert advice at the customers’
premises if needed. The company also offers a wide range of products to the

customers as well as custom made tanks depending on the needs.

CE has currently a control of approximately 28 % of the world market.
They have recently implemented a world class manufacturing system for their
production line of standard tanks in 1995. With the sale of other business units
such as beer, the petro-chemical and the wine divisions, the company has now
focused on building container tanks only. Since the company’s customers are
mainly foreign-based, their quality standards and punctuality of their deliveries
are very high so as to be able to compete with foreign competitors closer to the
market. Their core competency is to provide custom-made container tanks at
high volume if needed. This reinforces the company’s competitive advantage on

the world market as part of its trademark.
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1.2  The Purpose

In order to understand the company, the different departments’ functions
must first be understood since each one contributes its own complexity to the
company. But the common goal is to be profitable at all levels of the company.
The only difference in the perceptions is the short or long term goals depending
on the problems and CE's aim. But the actions taken are often shori-term based,

just to put out the *fire” and not really understanding why it had occurred.

The purpose of the different departments involved is also different, as
each individual's perceptions of their immediate needs are different from the
other. The mental models that each person has will also determine his actions in
the organisation. With a relatively uneducated workforce, the focus of the
workers will be more on short term as compared to the management’s view,
which will be on long term. With a continuous need for supervision, management
has gradually changed to short term goals since long term strategic planning
does not have the group’s input and one of the most important reason in this

case is the crisis time that the company is at this stage of the research.

The different departments involved in the manufacture of container tanks
are listed below with particular emphasis on the production department and the
management support. This was seen as essential as the research is an
ethnographic one and some of the data will be based from opinions obtained in

interviews in addition to the few quantitative data.

e The Management

The aim of the company is to maximise profits by cutting costs wherever
possible. This drive for maximising profits has been forced upon CE by the main
company in an attempt to reduce expenditure. The decision by the CEO of
Company E to reduce costs by reducing the number of executives in the

company has created a sense of insecurity among the employees. The
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retrenchment of 3 out of 6 directors (one of them, the Director of Production) and
some permanent employees have added to the general unease at the company.
The replacement of the production manager who had passed away during this
unfortunate time was unavoidable. This has therefore resulted in a completely
new production management team with completely new policies at that stage of

the research.

o The production division

Their goal is to maximise the profit by producing large number of tanks at
the lowest costs possible without compromising their quality. Since the standard
production line is the main income earner for the company, they have
tremendous responsibility to produce quality goods on time in order not to erode
the company’s image of timely quality products. Their focus was the number of
quality tanks produced on the standard line especially. Only the standard line has
been upgraded to be a world class manufacturing production system to cater for
the ranges of the different models of tanks designed by the company’s own R&D

department and also to be able to handle the huge work orders.

The line managers rely on the different types of tanks ordered to run the
whole production line smoothly, with batches of “difficult” tanks on one line and
simple ones on the other. The synchronisation of the supply shops is also
essential to produce the tanks on time. Concentrating at the beginning of the
production line, bottlenecks at the Head fo Shell section and the Spinning shop
are the most serious problems for the line since they produce the main

components for the rest of the production lines.

s The employees

The perception that the employees have of management’s view on them is
"work till they drop”‘ attitude. They do get paid slightly higher than average
companies but their amount of work is worth more than their current salary since
they have to manufacture different kinds of tanks under a fixed time cycle. In
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general, the employees equate any additional responsibilities to their normal
work as wage increase opportunities. For example, when asked to perform
quality checks, they ask for more money, as it does not form part of their job
description. Most of them who come from disadvantaged communities are
struggling for survival daily.

In an attempt to understand the different perceptions and needs of the
workers and the managers, Maslow’s Hierarchy of Needs, shown in Figure 1.2
can be used to represent them. The more senior the manager is, the higher up
he is on the pyramid of needs. The workers at the bottom of the pyramid do not
share all those visions of iong-term goals from management. They are interested
only by the short-term goals that they can control. Due to the current economic
and social differences, the majority of the contract workers do not know about
their future since their livelihood depend on the market demands.

Actualisation Managers
Ego/Self-Esteem
Belonging
Safety (Security)
Workers

Physiological needs

Figure 1.2: Masiow's Hierarchy Of Needs

- With such a broad spectrum of needs from the employees in the company,
the management’s job has increased in complexity. Aligning the differences in
the goals of the employees and the company has to be delicately balanced to
have maximum efficiency and efficacy from the personnel. The workers are
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always keen to climb up the pyramid of needs by earning more money while few
management personnel sometimes want to earn a sense of purpose and self-
fulfilment rather than money. The current level of education and training among
the workers in South Africa is not helping the company’'s business plans,

especially the long-term ones.

The goal of any policies or visions has {o be clearly defined to the workers,
explaining each steps clearly and logically for the whole company to move
forward in the same direction with minimum resistance from the workforce.

1.3 Constraints of the Production Division

Whenever a problem area is considered, the constraints must be known
so that effective solutions can be found. There are two types of constraints that
exist for any organisations. The external factors are often not under the contro! of
the system and the internal ones are often created by the system itself.

Normally, the external factors are considered to be unmoveable but the
Systems Approach advocates knowing them first and see if the boundaries within
which the organisation exist can be redrawn. Internal constraints on the other
hand consist of mainly “hard” and “soft” issues. The hard issues are often tied
with performance, which are easily measurable. But the “soft” issues are cften
neglected, as it is very difficult to be measured. In this thesis, the importance of
both hard and soft issues will be shown and a balance must be achieved to be

able to solve problems holistically.

1.3.1 External Constraints

In this case, the following external constraints are:

1. Thé economic situation in South Africa is going through a relatively rough
period. With the Dollar-Rand exchange gap widening, the company is buying
stainless steel plates from Columbus Co., a milling factory in South Africa at
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international prices. The products are no longer as competitive since the
basic start up costs are the same as their international competitors. Only their
production costs can be an asset for their overall cost for the tanks.

They have only one main supplier, Columbus Co. who dictates the price as
well as the quality of their products supplied. External suppliers, foreign
companies, are too costly to be used, especially with the exchange rates.

The distance of CE from major customers abroad is also very detrimental to
the company. The shipping of tanks is highly dependent on the weather as
well as the frequency of ships travelling on the route. And with increasing
petrol prices, the transport costs are also cutting into the profit margin of the
company.

The trend in the market is very volatile. The work order decreases by half in
the period of July — September while it can sometimes increase to full order
for the next three months.

The new policies by the main company that have decided for example to sell
off some divisions to cut losses show the gradual decrease in interest.

The strength of the labour unions is also a problem for management. The
government laws support the unions when negotiations between workers and

management are taking place, rendering negotiations difficult.

1.3.2 Internal constraints

The main internal constraints identified here are:

1.
2.

2B
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The lack of quality products from the workers

The level of education and thinking of the workforce and management.
Average level of education of workers is standard 8 and the thinking is still
based on traditional organisations

Unhappy workforce

Distrust between management and workers

Relatively unclear organisational structure of the company

Lack of control from management
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7. The off-limits of the Human Resource Department at the beginning of the

research due to the complexity of the organisation’s internal politics

1.4  The Worldview of the Production Department

The aim of the Production Department is the number of tanks produced,
which is then equated with the amount of money made by company. The focus
has remained on producing tanks within the allocated time. Whenever they are
behind schedule, workers are asked to work overtime. There is always a
difference between theory and practical targets as the organisation works on the
assumption that all the tanks are standard ones. The target driven organisation is
being managed, based on the traditional approach, which is to maximise profits
at the expense of the workers. This type of management seems to be typical in

traditional organisations.

The Production Department views the workforce as expendable as they
employ more than 60% of them are contract. The company has shifted the
dilemma of looking for qualified artisans and workers to labour brokers. This has
been deemed necessary with the high volatility of the market and the need to cut
overhead costs as much as possible in time of low demands. Therefore, the
company has decided to hire contract workers who offer fewer problems with
union laws and severance pays and also have labour brokers as a filter to the

problems from the workforce.

With the high unemployment rate in the country, any job is being sought
by dozens of applicants and that has prompted a “don’t care” attitude from
management in CE. There are even workers queuing at the company's main
gate everyday, hoping to get a job even for one day. Also, since most of the work
does not require specialised skills, management has no plans for education or
regular training to increase the workers’ skills level. The workers see the
organisation as taking advantage of them to the maximum and firing them once
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1.5.1 The Internal Supply Department -Spinning shop

The supply department is itself split into numerous smaller sections each
one catering for the manufacture of specific parts of a tank. The 3 sub sections
are located in different parts of the Co. and each one makes parts for the tanks
ranging from small brackets to walk ways. Since the Spinning Shop is found in
another building separate from the main production buildings, like the other
supply shops, it was being included in the supply department. CE’s supply shops
manufacture most of the parts that are needed. They get their raw materials from

mainly local cornpanies, where possible.

The starting point of the assembly of tanks is the Spinning shop, which
makes dish ends for the tanks, whether standard, special or gas tanks. The flow
diagram of the Spinning shop’s production can be seen in Appendix A with more
detailed explanation of the work process. The main input is the semicircular
metal plates which are welded together to form a huge circular plate. The metal
plate is then flow formed where the crown of the dish end is made. Knuckling of
the dish end is the final physical shape changing process where the knuckle and
the skirt are made as shown in Figure 1.4. Then the dish end’s interior is
polished. A quality inspector checks the dimensions and any other characteristics
on the engineering drawings at the end of the production line. The data is
recorded and sent to the Quality Control Department. The final product on a

completed tank will be a dome shaped metal plate as shown in Figure 1.5.
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Hospital” where unfinished tanks are completed there. That station is mainly for
“little reworks” like putting labels on tanks, fixing of fixtures that were unavailable

at the time, etc but major works can also be done if the need arises.

The start of the standard line is the welding of metal sheets to make the
barrels. The metal sheets are welded together with the last plate trimmed to fit
the dimensions required. The plates are then rolled and welded to form a barrel.
Depending on the type of tanks, some customers want the weld to be grinded off.
This has resulted in the creation of a new workstation that has 3 grinders to do
this particular job. Once the barrels are completed, they are then sent to the next
part of the Head to Shell section where the dish ends are fitted. Using two kinds
of clamping machines for different sizes’ tanks, the complete shell of the

container tank is assembled.

The container is transported to the next station where the barrels are
completely welded by automated machines. Then, grinders smooth the interior of
the barrels manually. The work at each station is done within one cycle time.
Then the tanks are X-rayed for possible defects in the welds. The following
stations are then fitting manholes, brackets, taps, etc., which are more of the

assembly of container tanks.

The standard line’s production is based on the cycle time. Different team
leaders meet with their line managers respectively at the end of each cycle to
give a feedback on the progress. Any problems found are discussed in the cycie
room meeting among themselves where the best solutions are found. Any
problems at earlier stations are also made known to others down the line so that
they can prepare for the contingencies. The problems and comments are
recorded in a sort of logbook and on a board for the other section of the

production line to be aware of the progress of the tanks on the line.
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1.5.3 Special Line

The special production line deals with custom-made tanks for specific
customers. Their production is more on a unit-based system as compared to the
standard line. Since their tanks are more complex and require more specialised
work, the workers in that department do not operate on cycle times. They run on
one single line at times with more or less the same amount of workers at each
station. The machines used are the basic ones that the standard line has and

some additional customised machines designed for specific jobs.

The production manager and the sales department make the selection
criteria for those tanks. For example, if they contain too many extra features that
can not be manufactured within the cycle time set on the standard line. This
section runs independent of the others in terms of quotas and also on time.
Additional tanks are also sent to them during crisis time from the standard line if
their work order is very low but that has basically never happened since the
“special” tanks are more often “pushed” on the standard production line. This is
because of the bigger production capacity of the standard line.

The Special line's capacity is almost doubled the standard line during off
peak season. Often, the workers from the Standard line are transferred to the
Special line. This situation helps to balance the workload throughout the whole
year. The prices for those special tanks are at least one and a half time more
expensive than the standard tanks since the customers are charged on the basis
of the amount of time spent on their customised tanks. The Special line
sometimes compete with the Standard line for parts from Head to Shell and the

Spinning Shop.

1.5.4 Gas Tanks production line

The latest addition to the production of CE is the gas tanks. This

production line was bought from a specialised company of gas tanks. The
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production line was being set up at the time of the research and the tasks were to
design the layout of the machines and analysis of the workflow. Evaluating the
design of existing machines and the time studies are being done to try to
determine the optimum working conditions for the gas tank production line. The
production line will be running on a job shop system until the work order
increases and also until a work process is designed for that line. The production
line was not fully operational at that time and also not within the scope of the

research.

1.56.5 Sales Department

The Sales Department is in charge of translating the customers needs’ to
technical dimensions. They work closely with the design department to evaluate
the possibilities of certain customers’ requirements and also the delivery time
needed by the customers. After consulting with the design team, the pre-empt
team then takes over by checking the list of parts that are needed from the
supply shops to the production line. Once they are satisfied with the list, the sales
department discusses the delivery period of the tanks with the manufacturing
division. Once that has been agreed, the tanks are paid in advance and the

planning of the production can begin.

The pre-empt team draws out the lists for all the parts needed for the
tanks and they are then sent to the relevant departments. The supply shops are
given approximately a ten-day lead to prepare the parts for the standard line and
a fifteen-day lead for the special line. With one pre-empt engineer for the whole
company, the tasks are planned very meticulously to be able to produce the
different models of tanks (about four standard models of tanks but with a wide
range of dimensions) on time and of highest quality standards. The Quality

" Department helps them in their goal.
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1.5.6 Quality Department

Quality department works with all the other departments to set up the
achievable standards by the operators. They continnuously re-assess the quality
standards in an attempt to improve them. This is in essence easier as Company
E has its own design team and based on their experience in tank manufacturing
of about sixty five years, the standards can be immediately known to be
achievable or not. This relationship reduces the testing time for quality standards

for new models.

As for the reporting system of defects, it is through the normal meeting
channels as well as group reports. They are often made when the daily data is
collected from the production line. Meetings are held whenever there is a crisis
on the production line on the quality of certain parts or craftsmen ship involved.
With real time data essential for the production line managers to make their
decisions, the Quality Department has introduced a new fault reporting system
called Lotus Notes, which is accessible to all qualified personnel in CE. The
feedback of the defects can be done through the software, designed by their IT
department, in an attempt to increase the response time to decisions on the

lines.

The format of the electronic form is very simple and probes the root cause
of the problem. It even displays the identity of the person for finding the fault and
for solving the problem. The problems can also be categorised as CAR (like
engineering design fault, also named as Corrective Action Report) or simply a
mistake (workmanship mainly). These steps ensure that the Quality Department
follows the 1ISO 9000 series on the whole company’s production lines and that

the products made from CE is of the highest standards.

1.5.7 Maintenance Department

Maintenance Department is concerned mainly in keeping the machines in

good working conditions. They have grown from maintaining a small fleet of
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The company is using these key indicators since last year when lectures
were given by the consultants, not only to managers but also to workers,
advocating their importance. The trend is to develop an awareness of the
situation on these different areas of concern at all levels of the organisation.
There is one person in charge of this program and he has allocated times to
~monitor the use of the two taught concepts (Business Idea and the Visual
workplace from the consultants’ syllabus) in the different departments. Audits are
conducted regularly every two months. But there seems to be a lot of problems in
co-ordinating these activities. Workers do not seem to be supportive of the
program, as the results are not obvious to them. What they see is management’s
lack of trust in them and their continuous attempt to use them as machines in

their work and now, new ways to monitor them more closely.

One company's action has reinforced that belief of distrust is the
continuous firing of about 40 % of the workforce, mostly contract workers,
annually to cut their overhead expenditure. This has been a repetitive move from
the company for the past 5 years with a particularly hard cut this year with about
40 permanent staff in addition to the 40% workforce retrenched. But in
September, as the work order increases, the retrenched workers are expected to
be re-employed again. This trend is badly viewed by workers as they see that as
some sort of conspiracy from management to control the workers by threat of

retrenchment.

Some of the new recruits from the new intake in September have to
undergo a steep learning curve since the standard line deals with more than 6
different types of tanks normally on one day. Also, the environment is different
from what they are used to. For example, the new welders are not used to weld
either standing or lying in a tank. The new employees are pushed into full
productioh since the customers have already ordered the tanks. There is no
formal training within the company since these workers are expected to be
qualified for their job as part of the company's labour broker's selection.
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Therefore, the experienced artisans are often teaching their new helpers of the
guality expected from them on the production line. This informal training do not

form part of the company’s regular training program.

Company E has managed to keep a relatively large international market
share because of their flexibility in the types of tanks produced. The design team
of the company can accommodate almost any type of tanks on the standard
production line based on the modifications from the customers’ specification. If
the modifications are too complex, they are then sent to the Special Line. In
business terms, the company is very good at satisfying the customers needs but
for the manufacturing department, this diverse number of tanks is a nightmare in

terms of logistics, planning and workmanship.

1.8  The Emerging Concerns

The management of CE perceived the problem as dish ends problems in
their attempt to reduce their defect rates on the Standard production line. This
was prompted by the recent rejection of certain tanks by customers on the shape
of the dish ends. The main complaints by the customers are the “pockets” that
retain liquids. This “pocket” not only retains products from previous usage but
also the chemical agents used to clean the tanks. Even a little amount can cause
major. losses to these leasing companies as well as their customers on the
quality of their products. Management of CE has been forced to look into ways of
avoiding a repetition of this problem. They have decided to start implementing
quality control measures at the beginning of the tank assembly and therefore the

focus was on the Spinning Shop.

The starting point of this case study was in the Spinning Shop of the
Supply Department. The problem that the operators of the Spinning Shop have is
the knuckle radius (Refer Figure 1.4). The control that the operators have on the

knuckling relies on the end point of the flow forming which creates the crown
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radius. Overknuckling and underknuckling are the main causes of defects that
the operators make (as shown in Figure 1.6). The quality of the Spinhing Shop is

dependent on the operators’ experience and skills.

End __,______,_____\_,) End - End

Barrel D o Barrel /\ Dish Barrel Dish

Correct Wrong: Overknuckied Dish End Wrong: Underknuckled Dish End

Figure 1.6: Overknuckling and underknuckling of dish end

The practical methods used on the shop floor to measure that the skirt is
“straight” (perpendicular and not skewed to either side) is almost impossible.
Even though the defects of the dish ends may seem to be easily noticeable, the
skirt of the order of 1mm is difficult to judge if it Is straight or not. Templates,
made of wood, are being used to measure the correct dimensions. The current
method employed is to compare the dimensions with a template to measure the
crown radius. and knuckle radius (as shown in Figure 1.7) at the workstation. As
for the skirt of the dish end, there is no control mechanism in place to verify the
dimensions. The Quality Department had worked out a measurement solution,
namely that the gap between the template and the dish end should be based on

a percentage (6%) of the diameter of the dish end for it to be acceptable.

D Template

v oy

Dish End

Figure 1.7: Method of Measurement of Dish End
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Even with standards set by Quality Department, some workers are using
their judgement to pass certain products without knowing the problems faced by
others down the production line. The functioning of the whole company as a
complex system with interrelated parts does not seem to be understood by some
of the employees. The quality of work of every workstation is all equally important
for the production line to run smoothly. Pushing a below standard product down
the line builds up more pressure for the other workers to perform their duties and
the reworks within the cycle time. Mis-aligning the plates when rolling the barrels
is an example of lack of accountability. It is a cheaper option to rework the dish
ends rather than “rework” the barrel. The workmanship as well as understanding
of the whole system is underestimated among the operators.

Looking at this type of problem raises another concern. The control of
management team on these issues seems to be very weak. What type of
management structure exists at the company that is filtering seemingly trivial
information happening on the production line? What kind of organisational
structure does Company E has to develop a learning organisation throughout the
whole company to aim for an effective and efficient method of production and
also to learn from failures? These futuristic new management and production
concepts will only be successful if the support and the qualified personnel make
them work for CE. Therefore, an attempt to implement a new Shop Floor
Management will only be successful if the management is supportive and keen to
explore the existing situation on a qualitative level in addition to quantitative

research.
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Chapter 2—- Framework of Research

Ethnography was chosen because of the situation in context which is
mainly an exploratory research based on seemingly structured data initially.
Since the hard data are not accurate, the main source of information is based on
‘the observation of human actions, namely verbal descriptions and explanations”
(Denzin & Lincoln, 1994) while the hard data is being used as a support role in
the overall analysis. Ethnography can also be used to possible compare the

image that hard data and soft issues project to the researcher.

This case therefore needs a research method based more on the soft
rather than the hard issues. Qualitative research is therefore preferred to
Quantitative research as the data are mostly based on interviews and
observations. As the research was performed in a very labour intensive
environment, this adds to the value of Qualitative research as the main

investigating tool used.

2.1 Definition of Qualitative Research

Qualitative Research is a multimethod in focus, involving an interpretive,
naturalistic approach fo its subject matters (Denzin & Lincoln, 1994). It is often
exploratory and inductive as problems emerge from patterns in most of the
cases. The theories are often generated from the gathered data, as each
problem is unique in its own environment. The use of a variety of interconnected
methods to narrow the area of concern is also another strong point of qualitative

researches.

Since the situation under study involves a new environment in which the
researcher has to analyse not only trends but also the different perceptions

perceived by the actors in the environment, qualitative research is required in
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addition to quantitative research. Quantitative research only can not provide all
the answers needed as the problems will be treated mechanistically and the
solutions will not be viable for the long term. The emphasis on qualitative
research is to draw out the human aspect of the problems in addition to the

scientific facts used.

Qualitative research uses multiple methods to capture a rich picture of the
situation so that the both hard and soft issues are taken into consideration. Levi-
Strauss (Denzin & Lincoln, 1994) referred to the researcher as a bricoleur (a
“Jack of All Trades”) as he is continuously modifying his mental models based on
any new information. This continuous reassessment of mental models creates an
emerging pattern of the way of thinking of the researcher according to Weinstein
& Weinstein (Denzin & Lincoln, 1994). This is a powerful tool as it can be easily
adapted to any research where the problem is not clearly defined and in which
some new methods have to be devised by the researcher to get the wanted

information.

This rest of this chapter will be mainly on the characteristics of Qualitative
Research and its advantages over Quantitative Research. Some of the tools
used to promote qualitative research will also be highlighted in this chapter. For
example, SSM is used to collect data while the VSM is being used to understand
the behaviour of organisations. Both of them will form the learning organisation
framework in which the research is undertaken. The focus on quantitative
research will be minimised, as it is a well-known method as compared to

qualitative Research.

2.2  Advantages of Qualitative Research

- The flexibility of Qualitative Research has created a sense of unease
among quantitative researchers based on their lack of unscientific methods used.

This is due to the fact that the method is based on the perception of the
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These systems have coped with the instability at some level but often, the
frequency of these disturbances exceeds the system’s ability to deal with it. Also,
the time for systems to return to their stable state takes too long (according to the
managers for example) and the interventions are added to the disturbances. The
interference caused increases the complexity of the problem, resulting in an
uncontrollable problem. But this interference is often based on flawed data that
can be irrelevant at the time of analysis but valid at time of capture. Therefore,

timely feedback is crucial for constructive solutions to be found.

2.3.2 Feedback

The output of any system must be continuously reassessed with the initial
goals set by means of a feedback mechanism. But the problem is the real time
data that the system needs to be able to provide corrective actions. Often, the
data is outdated by the time it reaches the problem solvers. As the problem is left
untreated for a period of time, it escalates to another level of complexity. The
feedback is then considered as not performing or non-existent in some cases. In
some cases, the outputs can be measured accurately but in other cases, they

are only indicators of something more complex and often hidden.

Some outputs’ feedback do not give hard data but possible causes of
problems. For example grades in school do not reflect the personal learning of
the student but what the system considers to be essential. The amount of
dropouts can give a better example of how the school is performing based on
their students’ eagerness to learn. In this case, the system does not cater for the
needs of the individuals and therefore, no data is fed back to raise awareness for
corrective actions to be taken. Any characteristics classified by the system as

important will have feedback.

The law of feedback is therefore to look at the general situation and

implement checkpoints at different parts of the system to deal with possible

Part Il — Theory in Context 32



Chapter 2 — Framework of Research

errors. Its’ goals are to have a faster response to problems and a better
monitoring process for any new changes implemented. These check points then
need to possess variety, which is reflected in the third law, which is the Law of

Requisite Variety.

2.3.3 Law Of Requisite Variety

The law of Requisite Variety states that to be able fo solve complex
problems within a system, the regulators must possess the same level of
complexity as the system. The numerous checkpoints in a system filter out the
problems at each stage so that only the relevant ones reach the intended
regulators. An example is the ability to solve problems is based on one person’s
knowledge. Once that the complexity of the problem exceeds the problem solver,
a more qualified person {(better regulator) is brought in. This often happens with

consultants that propose their huge human resource services to their customers.

But problem solving also relies on the understanding of the interactions of
the sub-systems. This is because some parts regulate others and this can help to
design better systems that can self-requlate each other. The variety of the
system and regulators therefore depend on the creators of the system to be able
to have an efficient self-organising system that requires minimum intervention.
The capability of the control mechanisms is closely monitored to prevent any
problems from filtering through and if needed, the regulators can be upgraded
where possible. Therefore, Stafford Beer created a practical model, namely the
Viable System Model that takes into consideration these three laws (explored in
greater depth in Chapter 6) since SSM is only good at theorising not really at
implementation. The need for another tool to assess the feasibility of
implementation is to focus on the organisation’s structure to deal with the
changes. But SSM is first used to define the system and its different

characteristics for future analysis.
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2.4 Soft System Methodology (SSM)

SSM was initially designed by Checkland and his colleagues (Checkland,
1981) to capture the social aspects of problems and learn how to solve them in a
holistic way in the Systems world first, then to the real world. This method
ensures that the problem is well thought in the “systemic world” in which different
tools are used to explore their limits. SSM is used mainly to identify the main sub-
systems that are functioning as a whole in a specific environment. It ranges from
the main actors within the system to the environment, with the understanding of

the transformation processes.

This method triggers the mind to identify the problems and select the
appropriate systems’ tools to learn from the process of problem solving. The
process also involves defining the different sub-systems that exist. One particular
“tool” that SSM advocates in identifying the main systems is the CATWOE
mnemonic in which complete root definitions’ are used to help define the system.
Once the root definitions of the system are known, the problem can be analysed
with better understanding and of greater value. The whole process forms part of
a learning cycle where the appropriate questions are formulated to the relevant

areas.

SSM's main data gathering method is through interviews, participant
observation, literature and work process analysis. Most of the methods
mentioned are dependent on the researcher's ability to develop an inquisitive
mind to draw information from different sources so that the results are cross-
referenced. The literature then provides the direction that the researcher should
be looking at whether the problem is relevant to a more social or technical
context for example. The need for hard data is also essential for some basic

scientific knowledge to understand the concerns raised.
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2.4.1 Interviews

Interviews are normally the formal inquiry process with senior personnel
within an organisation. Depending on the availébitity of the “actors”, the
frequency and type of interviews are adjusted accordingly. Formal and informal
interviews are both important data gathering tools based on the environment in
which the investigation is being carried out. Sometimes, informal interviews are
more of a trust building exercise between the researcher and his information
source as a stepping stone for future “co-operation”. Formal interviews are often
conducted with a very precise goal in which information is gathered to either

prove or disprove a mental model formed.

A well-prepared interview can also be modified depending on the reaction
of the interviewee. This will then depend on the experience of the interviewer to
be able to notice possible areas of discomfort or lies that are being told. Notes
can be made to cross-reference them with other sources of information. The
depth at which a situation can be probed whether formal or informal will be
determined by the ability of the interviewer to notice any changes. Therefore,
interviews are not only conducted based on a fixed plan but also on the
psychological aspect, thus bringing its shares of complexities in the problem

identification.

But one very important aspect of interviews is not to reveal the sources of
information to others to prove one’s reliability. This also shows the information
providers that their anonymity will be preserved at all costs to énsure that no
punishments can be taken against them. To be able to receive continuous
information from all sources, the researcher must not take sides by making
biased remarks but rather leaving open-ended questions where the interviewee

will give his opinion on the matter. This is why the interviews are normally

''C = customers (beneficiaries of the T process), A = actors {(who can make things happen), T=
transformation {changing inputs o outputs), W= worldview, O= Owners (those that can stop T) and E =
environmental constraints {external known elements)
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The other possible problem that the researcher faces is “to become one of
them” as the time frame of the research is lengthened. Small breaks can be
included as the researcher moves to another sub-system to increase his
‘knowledge of the broader picture and be more objective when analysing the first
situation. The small break also allows the researcher to reformulate his mental
model of the situation and thus improve his participant observation techniques for

the next stage of the learning process of data gathering and self-learning also.

2.4.3 Literature

The knowledge of these theories and models is obtained from other
researches. The aim is to look for practical and successful applications, which
can be applied to the current case. Understanding the reasoning process allows
modification of certain parts of the model to become a better tool. As more and
more information is obtained of the possible limitations of the models and
theories, the search for a model, which is more adaptable to the current situation,
is undertaken. The aim of the literature for this case is to understand the tacit

assumptions on its impact on the model used.

Literatures also shorten the trial phase of the models or theories as some
of the practical work has been already tested. These sources of data also provide
alternatives on other researches that can have a greater chance of success
depending on the environment. The published researches can also narrow down
the areas of concern where specific tools are used. For example, a diagnostic
tool can be used to pinpoint the major areas of concern and appropriate models
can be used to investigate them. This reference to other articles also strengthens
the learning curve of the researcher in finding the relevant articles based on the

right problem formulation.

Therefore, literatures give an insight not only on the content of the

research but also on the key indicators when problem formulating and data
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recording. Once these two methods are reached, the quality of the research has

a foundation on which it can be built and improved.

2.4.4 Work Flow Analysis

Workflow analysis allows the researcher to play a more active role in
understanding the situation under investigation. With some basic calculations to
form the starting point of the research, the researcher is made aware of the way
the whole process is being measured. Ratios and other statistical tools also
provide standards on which the situation can be benchmarked. Often, these
numbers has changed the way the organisation is managed. One of the most
common mistakes is to eliminate defects through costly quality plans when the

basic structure is non-existent for a quality conscious workforce.

Apart from the workforce, the system is then analysed for possible
changes in its operation. For example, if there are numerous bottlenecks on the
production lines, then JIT system can not be implemented without major changes
in the organisation. The responsibility is not solely on the workers to produce
defect free products but on the organisation for not providing the constructive
environment. This is because the needs of the organisation clash with the way it
was designed. The workflow analysis can provide some indication on how the
organisation is being managed and if their current vision is aligned with the

organisation’s vision.

2.5 The Reasoning Process

With the methodologies mentioned above, there are mainly three types of
reasoning when analysing problems. Each one can be used at certain stage of
the research depending on the information that is being collected. The advantage
of Qualitative research is its flexibility in changing sometimes the inquiry process

as problems might change from an inductive to an abductive reasoning process.
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Once the concern is formulated, the next stage is the inquiry process by
which the research is going to be built on. There are basically 3 types of
reasoning processes that are being used in the inquiry framework namely —
Induction, abduction and deduction. For the three cases, the researcher starts
with an inference, which leads from an initial premise to a derived conclusion.
Pierce (Minto, 1982) mentioned that in any situation, a case, a rule and a

conclusion will always be part of the reasoning process.

A Case — an observed fact that exists in the world
A Rule — a belief about the way the world is structured
A Result — an expected occurrence, given the application of the rule and

the case.

Depending on the situation involved, the problem can be analysed by any
of the three methods mentioned earlier. But in problem solving, there is always
the use of all three types of “thinking” at some stage in the research. A brief

explanation is given on each of them.

2.5.1 Induction — Inferring a rule

In this process, the analysis starts with a case, which is often started by -
some action. The results are observed and recorded. They will then be tested
against existing rules, whether satisfying them or not, are corrected if necessary

as shown in Figure 2.4. The researcher then assimilates the “new” theories.

1. Case

2. Result

Figure 2.4: The inductive cycle
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Judging from the above problems identified, the following hypothesis are
formulated:

o The strategic planning of the organisation seems to uncertain about their
vision as the control mechanisms are still very poor in terms of regular and
seif-organising.

e There is no quality and learning culture among most of the company’s
employees. The problems seem to be repetitive and the employees are
unabile to solve them.

e The support from other departments’ are also very low as they are faced with

their own internal problems on quality issues.

The first step in solving the problem will be to narrow down the root
causes of the problem and not the symptoms. Then, classification of the “hard”
and “soft” issues is needed, as there are different methods for solving each one
of them. Normally, “hard” issues are more easily solved because there are robust
scientific methods for achieving the goals in relatively short term. But “soft”
issues are different as the changes are focussed more on the long term and the
tools used must be customised to the situation. Synthesis of both methods is

essential for the solutions to work.

If the problem is solved in terms of *hard” or “soft” issues only, then a
failure is expected sometime in the future, depending on the amount of tampering
that will occur during that period of time. Applying the abductive rule of reasoning
to the present situation, the result is the current situation at the world class
manufacturing company (Chapter 4). The rule is the normal way a company is
being managed (chapter 3, 5 & 6), in the case of CE, the Production Department.
The case is the failure of the organisation to learn from its failures even though
they are among the leaders in the international market. The problem emerging

from Company E can be better represented by Figure 2.7
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Part Il will be discussing the practical concepts used in world class
manufacturing and also the characteristics of learning organisations. The theory
can be used at three levels of recursion, namely operational, methodological and

philosophical.

“Hard” issues are normally located in the operational levei. They are found
in the normal day to day running of a company. Most of the thinking process is
based mostly on the quantitative data and some qualitative data for problem
solving. As soon as the problem exceeds this level of expertise, the problem is
then dealt at the methodological level, which is where “soft” issues are. One of
the most common methods used at this level is the Soft Systems Methodology
that deals mainly with qualitative data. The recommendations from this method
are often long-term plans. If the problems are even too complex to solve at this
level, then a philosophical framework is needed to understand the core thinking

of people and the business.

The methodological level will look at possible reasons of why the learning
and thinking process are essential for the acceptance of the new shop floor
management process. The way the people in the company perceive problems as
THE PROBLEM often results in solving the wrong one. This level of thinking will
deal more with double loop learning in trying to formulate a robust process of

problem solving by having identified the right problem in the first stage.

Part Il will also be concentrating on Deming's philosophy of “Theory of
Profound Knowledge”, the Theory of Failures and also on the Japanese
Management on the Shop Floor. This logical step of the theory that every
company wants to emulate is “Quality at all levels of the company is essential for
the company to remain competitive”. But the harsh reality for most companies is

the failure to learn from their past mistakes and stop their continuous and
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unnecessary tampering of a misunderstood system. The Japanese has showed

their understanding of their environment and has shaped their company to fit into

it. This has made them a leader in the manufacturing businesses in the world.

Chapter 3 will be dealing with Deming’s work to explain the way his
theories are used with strong emphasis on knowledge of the basic concepts of
quality, the importance of individual learning and the management of strategic
plans for the future. Deming's latest work emphasises on learning to be able to
adapt to the continuously changing environment. The emphasis is therefore on
thorough testing of the plans before implementation since the company will only
see its benefits in the long run. The goal is therefore to stop tampering of the

system if not properly understood.

Chapter 4 will be a more pragmatic approach to these concepts used by
the Japanese on Deming’s work in their normal day to day operation. The
differences in the management style as compared to the Western culture show a
strong cause of the success of the Japanese manufacturing companies. This
chapter will also be highlighting the importance of the learning process within the

company to avoid failures.

The resistance to learn from past failures will also be explored in more
details. Treating disasters or failures as isolated incidents, companies have learnt
it the hard way with massive investment being lost. Chapter 5 will explore some
famous failures that have occurred in history with explanations of the causes. itis
often the result of a slow build up of problems that seem unimportant at that time
but with time and seriousness, the problem has then exploded into

unmanageable situation for the time allocated to solve the problem.
Chapter 6 will be looking at the context in which an organisation operates

and the management style appropriate for it. This chapter will also explain the
Viable System Model of Stafford Beer as the model to use for a viable
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organisation with detailed explanation of its characteristics and its relevance to

the theories from the previous chapters.

The scope of this thesis will deal primarily with the operational and
methodological levels. The operational level will be looking at possible ways to
improve the current shop floor management. Often, these problems are higher up
the level of management who exerts unintended resistance to change. Hopefully,

these theories will shed some light on the current practice of the company.
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Chapter 3 — Deming’s Concepts of Quality

This chapter will be dealing with the works of Edward Deming, the founder
of the concept “Quality”. It was through his work that most Quality Management
concepts have been derived from. Totai Quality Management (TQM) concept is
one example of Deming’s work from which his philosophies has been adapted to.
References must be made to the founder’s work to understand the fundamental
concepts and if changes are brought about, they must be well justified by

researchers in their creation of theories.

The section will be focussed on the understanding of the external and the
internal environment of the organisation as well as the “soft” issues that are
related to most problems. The impact of “soft” issues is shown in the different
sections, especially on strategic management as well as learning organisation.
Their omission in plans normally produces unexpected results and
management’s control mechanisms often do not have the ability to measure
them. The first step in implementing a Quality Control system is an attempt to
reduce the margin of error at all levels of the company to sometimes level that

the system was not designed for.

3.1  The core of Quality Management

In order to understand the concepts of Quality Management, Edward
Deming's work must first be understood. His famous philosophy “14 points on
Quality Management” (refer Appendix B) is a good starting point for any company
wanting to implement Quality programs. There are numerous quality concepts
derived from Deming’s work and often, the diluted version of his work produce
failures. The most common one is Total Quality Management (TQM). TQM s
defined by GOAL/QPC as " a structured system to create organisation-wide

planning and implementation of breakthrough and continuous improvement
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processes fo meet and exceed customers needs”. Although Total Quality
Management (TQM) seems very similar to Deming's philosophy, there are some

major differences, namely [Petersen, 1999]:

1. TQM is a general philosophy that can be adapted to suit certain companies
whereas Deming's work is based on one philosophy only.

2. The aim is a long-term plan that requires total commitment even when some
customers may suffer during the transformation process. This “journey” to that
achievement is often not widely accepted by TQM practitioners when
customers suffer.

3. TQM is often changed based on the environment that the organisation is
operating in while Deming’s approach is based only on its constancy of

purpose.

The strongest difference is the lack of purpose that most companies
experience when they abandon concepts for newer, more attractive management
ones. This is due to the strong drive of TQM for complete transformation rather
than small “tweaking” of the current system. The common mistake that
companies make when implementing TQM is the selection of sub-units that they
want to change, thus creating an imbalance in the whole organisation. These are
some of the problems that organisations experience when implementing derived
theories from Deming's work. To avoid repeating the same mistakes, Deming'’s
philosophy must be well understood before any modifications can be brought to

the strategic plans or the operational aspects of the organisation.

The most crucial part of Deming’s philosophy is the moral tone, which
concentrates on creating more jobs in a better environment for the workers for
example. Most traditional companies view the workers as machines, which they
can extract the maximum from énd then retrench. Their goals, whether short term
or long term, is to make more profits. That is the only way that they can justify
their positions to their immediate boss and the shareholders. Therefore, their
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has been focussed on the fundamentals of any organisation to possess to be
able to survive. This theory consists of 4 main branches (shown in Figure 3.1):

o [heory of Knowledge

o Knowledge of Variation

« Appreciation of the System

e Psychology

Theory of Knowledge

Psychology

P
- b
o - .
- >
- -
- -
- =
e LT

Theory of System Theory of Variation

Figure 3.1: Theory of Profound Knowledge

All four of them must work together to be able to function properly in any
organisation. Often, at least one of these 4 factors are neglected or forgotten and
the results are often disastrous. The gradual strengthening of these sub-units are
essential to growth but the time frame that is allocated by management is too
short. The learning and evolution of the company’s employees can become a
core competency if these four concepts are well understood and used. In the
next sections, a brief explanation of those main branches will be given except
psychology, which is too complex to be covered in this research.

3.2.1  Theory of Knowledge

One interesting and yet simple statement made by Lawrence Leach,
author of the article “TQM, Re-engineering, and the Edge of Chaos”, is the edge
of chads is a constantly shifting battle between stagnation and anarchy. For most
purposes, this is where you want your organisation to be...because systems that

are too stable will die as the environment evolves, while systems that are too
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chaotic will tend to self-destruct. One set of forces (the need for control and
order) pulls every business toward stagnation, while another set of forces (the
need for growth and creativity) drives it toward disintegration.” From this point of
view, the need {o learn is essential for the company to continuously reassess its
goals and try to reach that balance. And for the whole company to be there, the
learning must be permeated at all levels of the organisation for it to be moving
forward. The typical reaction of some companies is staying stagnant while
thinking that they are moving forward by not challenging their basic assumptions

while their competitors are forging ahead.

Handy {1984) developed the concept of the learning cycle, which is a
continuous reassessment of a situation. This process starts whenever there is a
disagreement with the observed fact and the knowledge of what it should be.
This difference in opinion will result in the questioning stage, acting and reflection
stages, which all form part of the learning process. This can be applied to an
individual or to the whole organisation where the shared learning will make the
decision making and problem solving a more robust process. Stafford Beer's
(Clemson, 1984) law of requisite variety stresses this point, where the capability
to solve a complex problem often depends on the level of “variety” the problem

solvers have.

One example of misuse of Deming’'s work is the focus on one particular
field of thinking. Re-engineering is an example of what companies are keen to
do. This exercise is based mainly on breakthroughs where whole new ideas are
being introduced to the company, starting from top to bottom. The details of the
plans are not clearly established to the workers and the difference in vision
results in a clash of interests of the workers and management. The re-
engineering process, often in pursuit of quality, is often viewed as an intervention
when the workers are at fault \n}hile the managers are right. Authoritarian control
of the company is only successful for short term. An interesting analogy given by
Sydney Pollack, is the movement forward but with a lot of drag. This kind of
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‘drag” which is the resentment of the workers, can cripple the organisation while

striving to make progress in the short term.

Kaizen, the concept of continuous small improvements, is the better
approach as it is a slow learning process for everyone within the company in the
beginning. Breakthroughs are also important as this big “jump” forces people to
undergo a huge paradigm shift in thinking and practice. The difficult task is not to
favour anyone but to pursue both of them. This type of learning relies on the
creativity of the workers to come up with ideas to not only improve the production
but also to improve their working conditions. Gradual empowerment of the
workers is also needed for them to test their new theory. Care must be taken
though to ensure that the empowerment policy is not done on an ad hoc basis.
Proper guidance must still be provided to ensure that the transition is without

incident.

3.2.2  Theory of Variation

One humoristic sentence that Deming used to demonstrate his opposition
to tampering is the typical order from line supervisors: “Don't just sit there; do
something!” converted to: “Don't just do something; sit there”. Often, the quality
of products is the result of two main causes of variation, common cause (created
by the system) and special cause (created by an individual worker). Variations
are often treated as special causes as it seems to be the most obvious and the
“solutions” are easily found. Common causes, often created by the system, are
hidden under other layers of problems until one specific incident triggers it.

Deming demonstrated this narrow view of management of treating all
problems as special cause by using his red beads experiment. in this exercise, a
mixture of 800 red beads and 3,200 white beads were used. Volunteers are then
asked to remove only 50 white beads with a paddle having 50 depressions in it.

As can be expected, it was never the wanted result. From this example, the
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system is to be found at fault and not what is really required from it. In the first

instance, the red beads should have never been included. It is from this simple

experiment that Deming drew out the following conclusions:

» The system (mistakes and all) is stable

s All the variations are inherent in the process.

e The result can not be linked with the worker's performance. Nobody would
have done better.

« |t is wrong to rank workers on their performance, which they have no control
of.

o Pay for performance is useless.

» This is a typical case of bad management practice. Procedures were fixed,

not allowing the workers to use their creativity to solve the problem.

Variation must not be seen as a dangerous characteristic of a system but
mainly as an interesting window opportunity for more learning and discovery.
Variation is often defined as something that does not fit with what is expected but
that is often the beginning of an inquiry process. This variation must be
understood before intervention occurs since everything varies within a range.
The use of statistical tools are being used to understand the variations in
systems and the concept of standard deviations as the range within which a
system's performance is assessed to be acceptable or not. But the period in
which the system varies must also be taken into consideration. This is why

variation has been analysed on two levels, long term or short-term plans.

In the short term, by comparing an organisation with an organism, its
main aim is to survive in the competitive environment. At this stage, survival is
the goal and the organism adapts to the new environment by changing a lot of its
parts tremendously. The changes are therefore dependent on all other
metaniorphoéis of the smaller units within the system. Flexibility, adaptability, and
survivability are the main characteristics that the whole system must possess.

But often, the organisations in the real world tend to strengthen only part of the
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system, e.g. the return on investment of the company while neglecting the
upgrades or maintenance. This type of highly illogical goal is a certain path

towards failure of the whole business.

In the long term, the goal is more based on evolution. This concept is
sustainable through continuous learning that has to occur at all levels. In addition
to the different internal changes, the organisation has to look at the changes in
the environment also. The trend is to evolve together with the others in the
system. The survival of companies for example is through co-operation as
compared to competitive "knockouts”. This concept can also be referred to the
organisms in the world where each species rely on each other to have a
harmonious balance. Even the trend in the current business world is through
mergers and acquisitions! All these ideas are thought to be inapplicable in the
practical world that academics theorise in but Deming said that most of the
problems are the result of the different interpretation of how one perceives the
world and how the world really works. Deming often refers to the business world

as a living system.

Looking at the mental models of some managers, they still work in a
paradigm based on a traditional organisation, which is driven by financial targets.
This type of management is starting to experience problems, as the workers are
not fully utilised for their creativity but their basic skills only. This impacts on the
performance of the company. The inter-departmental relationships suffer as a
consequence of under-utilised creativity of the people in the complex
environment. This relationship building, if done properly, can help the business to
self-regulate to some extent, increasing the time for the managers and other
staffs to deal with more long-term planning. Senior management often considers
the current variations in the company as major problems, hence interventions
from their part. The results are often disastrous in the system as it tries to correct

an in-built variation.
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The aim of management is therefore proper intervention in a system when
the main problems are not part of a natural cycle. All systems have a certain
amount of flexibility and often, they can not operate in the range that
management is trying to work in. The use of statistical processes is to reduce the
range and work in that small but acceptable variation to have results. Therefore,
the only way to manage “chaos”, which is often referred to the business
environment, is to change the way to look at situations. Deming spoke of this
new perception as a difference in thinking where everything is being questioned
and analysed for the creation of new knowledge provided that the natural

variations are taken into account.

3.2.3 Theory of Systems

Understanding a system is not only based on the function of individual
parts but on the whole. This becomes a particularly complex task, as the system
is dynamic due to either reinforcing or non-reinforcing systems. In both cases,
the results are often unpredictable and this is where the decisions taken are
based on doubts. It is not the result of poor understanding of the company's core
competencies but the continuous interactions that complicate them. These
dynamic interactions of systems are too complex to be understood by anyone in
the short term. The results from these complex chained relationships are often
overloading the company's ability to deal with them. So establishing the
company's Business ldea is a very important starting point for understanding and

modelling the process.

Stafford Beer proposed the Viable System Model (Chapter 6), one of the
tools from Cybernetics, the science of effective organisation. Since all
organisations' aim is to survive and be more competitive than others, it has to
adapt to the fast changing environment. To ensure that the company is not
overwhelmed by the huge influx of data, there is a need to have a management

structure that can control the flow of information. This will ensure that the
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resources used by the systems will support the core competencies of the
company. If the competitive edge is maintained or better, widened, then the
organisation can be considered to be self-organising and have a strong

regenerative learning ability.

There are some management tools like the Viable System Model (VSM)
for example that are used to try to ensure that the organisation have robust
functions to enable its survival. VEM is not THE MODEL that everyone has to
use but rather the functions that are essential. The flexibility of the model is that it
can also be applied at different levels of complexity of the company. Their
functions are also iterative at any level within any type of organisations whether
manufacturing or service oriented. These characteristics make the model highly

flexible as it is not governed by hierarchy but based on functionality.

The challenge is thus to design or develop an organisation that can satisfy
the following:
o Continuously meet clients’ needs.
e Learn and adapt rapidly.

o Maintain itself, learning and adapting.

3.3  Strategic management

Once, these fundamentals are understood, the company has to then think
of strategic planning for its long and short-term goals. Chandler (1962) defined
strategic management as “the determination of the basic long-term goals and
objectives of an enterprise, and the adoption of courses of action and the
allocation of resources necessary for carrying out these goals.” Based on this
definition, it shows that the organisations are now aiming at using strategic
management to adapt to environmental changes. Porter (1980) emphasised that
the changes come from external factors mainly but others have also claimed that

the company’s internal factors, such as organisational structure, decision making
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process, and management control systems, are also determinants in the
formulation of strategic plans. Thus, the organisation has to understand its

external environment as well as its internal organisation.
Hax {Vinzant, 1999) came up with six different concepts of strategy:

1. Strategy as a coherent, unifying, and integrative pattern of decisions;

2. Strategy as a means of establishing an organisation’s purposes in terms of its
long-term objectives, action programs, and resource allocation priorities.

3. Strategy as a definition of a firm’'s competitive domain;

4. Strategy as a response to external opportunities and threats and to its internal
strengths and weaknesses as a means of achieving competitive advantage.

5. Strategy as a logical system for differentiating managerial tasks at corporate,
business, and functional levels

6. Strategy as a definition of the economic and non-economic contribution the

firm intends to make its stakeholders.

Based on all six definitions, strategies are created based on both internal
and external factors. Deming’s concepts closely tied in with these definitions. The
whole process started with long-term vision, which needs the support from all
levels of management and also from employees lower down the hierarchical
level. A survey conducted by Fuchsberg (Vinzant, 1992), for example, was highly
critical of the common management tools that have been used for short period of
time until a new concept was found. The benefits that other companies reaped
after they have effectively transferred the goal of the corporate strategy to the
employees, customers and suppliers in the long term by those same tools are
enormous. Effective strategic management can only be achieved though the

combination of these definitions.
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3.4 Importance of Human Factor in Management

Most management has lost some faith in these ideal theories of
management concepts that are continuously emerging from academics. This is
due to their misunderstanding of the whole philosophy behind it or understanding
the ideas partially. For example, Business Process Re-engineering (BPR) is not
widely accepted in some companies as the middle managers resist changes by
clinging to their obsolete powers. Another concept from informated Organisaffon2
by Zuboff {Prujit, 2000) met with some resistance again by managers who refuse
to share their knowledge as a form of job security or lack of trust towards the
workers. The “failures” of these management concepts then force the academic
world to produce more flexible concepts that work for them. Therefore, the goal is
not to produce concepts for each and every single situation but to produce
capable problem solvers of thinking about the problems using the theories as a
starting point and not just applying them blindly to their situation.

In critical theory3, there is a huge clash between efficiency and
humanisation. Mintzberg once said that As fong as society demands cheap,
mass-produced goods and services — a great many jobs will remain pretty much
as they are now. The main difference between the ideal world and the real world
is the human factor that is not being taken into consideration. There are six
examples that show the lack of attention given to the human factor in real life
even though the ideal world promotes those concepts. in all the examples given
in Table 3.1 (Prujit, 2000), the main message is to educate the workers and
managers in the advantages of learning to think more systematically but often,
the urgency of learning is also dependent on the level of uncertainty that occurs

in the environment.

? Informated Organisation: Exploiting the capabilities of information technology to the fullest.
* Critical Theory: self conscious critique that is aimed at change and emancipation through
enlightenment and does not cling dogmatically 1o its own doctrinal assumptions (Prujit, 2000)
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3.5 Resistance to training

One key assumption everyone has for training is the ability of the
employee to use these new skills to solve problems in the organisation. But
training is only effective if it has taught the workers to think by themselves so that
they can adapt those theories to their situation. The major obstacle of training is
bridging the gap between theory and practice. There are several factors that
make this transition very difficult. Lack of power to change things in the
organisation, no support for the application of the theories to the working
conditions, the threat of losing the job when the manager himself has not been
kept updated with the current situation are some of those obstacles of resistance

to training. [Rusaw, 2000] -

The resistance to training programs is predominantly from the difference in
the organisational culture which exerts a “total control” grip, and the attempts to
“free” the workers in their work. This type management is never questioned as it
might reveal the sources of political powers in the company that keeps things
under control. Employees suffer in this type of organisation mainly because they
have abandoned their freedom to think and learn to their desire to survive,
particularly strong in poor societies. The workers are moulded into the company’s
image of “model” workers. There is no double loop learning where management
can evaluate their policies’ in the environment since there is no feedback from

the workers.

When educating the workers, the companies are often faced with the
difficult tasks of analysing their own values and compare them with those of the
workers. There are two main streams of thoughts that go against ideological
control (Rusaw, 2000). The first one is radical organisational change, which is
thorough' testing of the fundamental assumptions of companies’ values and
changing them to satisfy everyone. The second one is more focussed on the

building of awareness of the culture of the company and ways to respond to them
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in a “non-destructive” way. In this case, individual learning is being promoted for
the workers to think for themselves for the best possible achievable outcome.
Schraw (Rusaw, 2000) described that experience-based learning produces

“Metacognition®, which in turn, gives 3 types of knowledge:

¢ Declarative knowledge — knowledge about self and factors affecting
performance
e Procedural knowledge — how to solve problems

¢ Conditional knowledge — knowing when and why to use specific strategy.

All these learning concepts that workers are supposed to receive often
threaten the validity of managers who have managed to hold on to their positions
through tacit approval by senior management, privileged information, status and
affiliation ({the “in” group). Other group of managers (the “left out” group) has
accepted the conditions publicly but criticise the system privately since they
consider themselves out of favour of top management. The tendency will be
focussed then on the poor performance of the workers and not on the
performance of the managers themselves. The attitude will always be of

confrontational nature.

3.6 Knowledge Management

The latest help for management come from this relatively new discipline
called Knowledge Management, which can be basically defined into 2 parts:
Firstly, the intervention method of managers to implement a knowledge
perspective on business strategy and secondly, the possible difficulties faced by
them in their implementation tasks. A typical example of the problems found in
companies was the survey conducted by Ernst & Young in 1997 among 431 US
and European organisations (Storey & Barnett, 2000) were “changing people’s

behaviour” and the existence of an inappropriate “organisational culture”.
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One of the main stumbling blocks in making Knowledge Management
work is also the method of building up the knowledge. Often, the knowledge is
tacit and it is only through continuous probing, normally working with someone
for a long time, that it is obtained. Even when the knowledge is obtained, the next
problem is to record it with all the factors that are relevant to the situation. This
type of data capturing is often very difficult and strenuous, as all the normally
simple and logical steps have to be thoroughly analysed and tested. It is often

this seemingly simple information that makes the whole process work.

The ideal environment for Knowledge Management to prosper is through
teamwork and networking with other people. A broader knowledge of a situation
can change the paradigm that one is used to work in. Managers often confuse
the words: knowledge and information. That misunderstanding has resuited in
companies losing huge amounts of money. The main difference is that
knowledge is embedded in people and the only way to extract it out is through

social interaction [McCampbell, Clare & Gitters, 1998).

In practice, the failure of such program depends firstly on the lack of total
support from top management. Secondly, there is misalignment of company’s
values among different departments and thirdly, companies tend to implement
these new ideas without “prototyping” it in a smaller department with more
chances to monitor the progress and fourthly, the relationships between
management and workers are built on mistrust of each other. Therefore, the
Knowledge Management concept rely on the participation of every one in the
department, with their thinking process being tested and modified by his peers on

the hard data and learn from past failures to improve their learning methods.
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in this chapter, the focus will be on the characteristics of the Japanese
Approach of Shop Floor Management in a manufacturing environment. The aim
is to look at the successful companies that have benefited from this management
concept. An in-depth analysis of the different ways organisations are managed
and the learning processes that they have gone through will be explored in this

section.

Most companies can be classified into two types of organisations,
traditional and progressive. With the fast changing envircnment, more and more
companies are faced with the problem of not making enough money due to non-
competitive products. This can be attributed to different reasons but the main
ones are low quality, low performance of workers, and high costs. These are all
some of the symptoms of the traditional organisations. Therefore, the aim of this
chapter will hopefully show the new direction that organisations should follow,

which is progressive organisation.

4.1 Traditional Organisation

The best representation of the two different types of organisations is
shown in Figure 4.1 (Suzaki, 1992). The Traditional Organisation consists of a
large number of people with low skills while in a progressive organisation, the
number of skilled workers are much larger. The problem solving skills in the
progressive organisation is much greater and therefore the management has
more time to devote {o strategic problem solving rather than operational problem

solving.
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4.1.1 Understanding the Shop Floor

it is from these 3 main concepts that shop floor management will be more
practically orientated. Often, the problems are analysed and simplified in an
office far from where the actual problem is. Most of the problems are reported to
the engineers and managers, who develop the concepts and then try to
implement them on the shop floor. There is always the danger of thinking that the
model or concept is the reality and not a representation of the reality [Suzaki,
1992]. The solutions do not address the problems completely with some practical

issues missing sometimes.

The progressive organisation’s management style is to use everyone’s
ideas and concepts to try to solve the problem or improve the situation. One of
Stafford Beer's laws of Cybernetics even advocated that to deal with complex
situations, the problem solvers must possess as much complexity as the problem
itself to be able to understand it and develop the best solution (Law of Requisite
Variety). The best way is to have self-management or self-organising workforce
instead of employing external consultants. The workers not only solve their
problems within their area but also help to solve the organisations’ operational
concerns internally, with no delays of understanding the whole processes as

would external consultants.

When new ideas or concepts are undertaken, workers know that they can
achieve the goals since they were part of the designers. But management must
also provide support for them in the long term. If the plans are continuously
changed, the workers will then lose trust in management and that can destroy the

company in the long term without the company realising it.

4.2  Shop Floor characteristics in a progressive organisation

The transition from traditional to progressive organisation involves a shift in

the paradigm the company is used to perform as the complexity in the work
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two types of learning that occur. The Single Loop Learning that most people use
is mainly a reactive action in which the immediate problem is solved. Its’ solution
is only temporary, not definite. The learning cycle is never complete and the
problem solver will always be faced with the suppressed problem until it
resurfaces again with more disastrous consequences this time. The Double Loop
Learning is more focussed on finding the root cause and the thinking process will
be more thorough. This practical aspect of the learning exercise is the PDCA
(Plan Do Check Act) cycle which is often being used with feliow workers to
discuss the logic behind the problem solving process as well as its practical

implications on the shop floor.

A comfort zone that some managers or workers tend to fall into is the “no
problem” attitude where they can not identify the problem. This will result in
continuous interference of other employees or top management to help identify
and solve the problem in the specific department. There is also the tendency of
some traditional organisation of not sharing knowledge with people so as not to
make oneself redundant. Believing that one’s knowledge (in addition to the
growing experience) is sufficient to compete against the new theories advocated
by the academics has also been a plague that has caused the bankruptcy of
many companies. But learning by oneself is also not complete. Muitiple
perspectives broaden the scope in which problems can be analysed. Each
clarification brought into the discussion also strengthens the mental model of the
situation under investigation. The knowledge acquired in this case is more
flexible to deal with changes in the business environment and other possible
external disturbances. Therefore the stimulation from others is beneficial to one’s

individual learning.

4.2.2 Building up ownership of their job

In an attempt to increase the awareness of the workers’ work, the next

step is to create the concept of their unit as a business unit competing with
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others. The aim of the manager is to draw out the creativity and problem solving
skills of the workers. As the new strategies are being constantly supervised at the
beginning, the workers will be more confident and teamwork oriented as they
master the basics. To be continuously aware of the progress of the unit, the
results are recorded on boards with graphs to show trends, current production
level, etc. This not only saves time for managers to call for meetings to be given
these data but also for the workers to be aware of the status of other “business”
units. Public display of performance also forces the best out of them in their daily
work, as they feel proud when they are compared to others. They can even be
mentors to other problematic departments once they have developed the

ownership feeling and necessary problem solving skills.

To be able to benchmark their performances, the standards set must be
fixed. Some problems seem to be constantly changing if the standards are
themselves not fixed. The competition can consolidate the standards so that the
modifications brought about can be continuously reassessed and improved for
the future. In cases where the set standards are not achieved, management will
need to re-assess the whole plan starting from the design to the manufacture
stages so that new targets can be set. This is therefore a learning process for the
workers to know where the problem lies within one unit if others manage to

perform up to the fixed standards.

Support from top management is essential for the workers to grow. The
company’s culture needs to change from power-oriented to people and
customer-oriented thinking [Suzaki, 1992]. A slow and gradual empowerment of
the workers at the shop level will decrease the problems referred to top
management since the problems are tackled at the sources. In this case, the
managers will have to delegate some of their powers to the operators so that
they can feel free to try out their new ideas in their work environment. As the
barrier between manager and operator is slowly lowered, the flow of information

for improvements or modifications to bring about changes will also increase.
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With exposure to lots of information, the younger generation of workers is
often more innovative and adventurous in testing the Co.'s tacit assumptions.
Suggestion box is the ideal solution to try to pool in their knowledge of the
company. This can be particularly productive if the new recruits, who have no
paradigms, will challenge the tacit assumptions or beliefs within the organisation.
They should be initially considered to solve the problems of the company but to
try to test the tacit knowledge of the older workers as well as stretch the
paradigms that the company is used to work in. They are mainly the picneers in

paradigm shifts of the company.

One way of measuring the use of employees’ creativity is by the number
of suggestions, which reached on average 50 suggestions per year per
employee in some Japanese companies. And with an adoption rate of 80%, it
shows that the workforce was keen to try new ideas on the shop floor. The aim of
these companies in implementing these changes is to let the workers perform
their daily jobs in slightly better conditions. This is by itself a change in thinking
when compared to Western companies of the past where the focus is increase
profit while the workers’ welfare are forgotten. The possible causes of failure of
some types of programs like Total Quality Control, Redesign of layout, Team

empowerment, etc. might be:

o Too much emphasis on rewards,

e Too long feedback from management, focus on breakthrough improvements
instead of small incremental steps,

¢ Expecting short term results when having implemented long term plans

» And reliance of others to do the implementation stage.

4.2.4 Having the necessary tools to help the learning process

Some companies focus a lot on training in new methods or theories that

can hopefully improve their standards but not much is really practised on the
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shop floor. Building up knowledge is important but not complete. Implementation
is needed for the people to learn to bridge the gap between theory and practice
but even then, implementation is not complete if it is not done efficiently and with
efficacy. The quality of the work will depend on the existing knowledge and that
of the tools used to perform the work. These tools range from basic common

knowledge to more advanced ones (more analytical ones).

There are a few guidelines that need to be visible on the shop floor for
workers to be reminded of the importance of standards. Visual displays are the
easiest way to show what is required of them and what they are being measured
on. And the most direct approach for workers to improve their work is the offer of
rewards as incentives for them to perform better. The reward can be gifts or
awards instead of financial. This strategy is to try to raise one of the key factors
that Maslow used in his classification of needs of a human being, physiological
as well as self-esteem especially when dealing with workers at the lowest part of
the pyramid. Recognition from his peers can also be a motivating factor for

workers to perform well.

The typical practising standards in a Traditional Organisation are

= No clear relationship between operating procedures and their impact on
quality, cost, delivery, safety and morale.

= Standards that describe the steps of operation are meaningful only for
operators who are new to the process, but are not used as a base for
continuous improvement.

=  There are shared general standards but it is not clear who does what.

The use of Standard Operating Procedure (SOP) is the basic rule that
every operator must obey to make a quality product. Operators should create the
SOP mainly as they are the experts in the daily manufacture of the products.
Also, the number of revisions in the SOP will also determine the rate at which

improvements are made to the manufacturing process. Pictures of quality as well
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who will leave the company for better work conditions if possible. Theoretically,

all companies care for their employees but their actions sometimes prove the

contrary.

4.7 Self evaluation

For shop floor management to be effective there are 6 major elements
(shown in Figure 4.2) that need to be functioning well. Each unit forms the basic
structure for the business plan to be feasible. Without them, the business plan
may either be impossible to realise or badly implemented. Each one of them
relies on the other. This system is permeated to the different levels within the
company. Often, emphasis is focussed on certain characteristics and that creates
an imbalance in the overall structure. This is the result of traditional thinking,
which advocates that the sum of the individual parts’ efficiency is greater than the

whole.
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the learning is a gradual process with the paradigms being shifted slowly and
occasionally completely changed. An example is the exponential use of the
internet that is threatening the publishing industries. This change of the
information medium was initially overlooked and that has cost numerous
companies their strategic plans of the future. And with the explosion of the
internet use, a lot of new Internet companies have also underestimated the
needs of the customers. This has resulted in a number of companies closing

down after a few initial years of success, especially in the US,

With the change in the paradigms, the knowledge and skills have to be
upgraded. The transition of the experience from the past to the present has to be
carefully adapted. With the advances in technology (in this instance, the
computer), the challenge is to create sustainable plans in the future instead of
solving daily problems at a faster rate from the faster responses of the systems.
These new technological marvels often force the reaction time to be quicker and
more accurate. Computer simulation packages can be used to show patterns
instead of focussing on isolated points in time. But, the "corrective” actions may
speed up the failure of units within the organisation. The result of these
simulations will be more accurate when the information has been captured
accurately with all the assumptions taken into account.

Teamwork is therefore another important aspect of individual learning. The
learning process involves the identification of the right problems before
intervention takes place and the information gathering is not based only on
analysing data sheets but also eliciting tacit information that can be of great
importance to the process. It is through these group meetings that ideas or data
can be immediately discarded or added to the formulation of a new mental
model. A common goal can then be more easily reached since it has been'built
from tﬁe éynthesis of all the mental models of the people involved in the planning
process. Networking is also part of the leamning process where an outsider's

perspective (personnel from other departments) brings a new angle in solving the
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more prone to errors. Therefore, TQM on the long run will be consuming
resources where not really needed and the result is more resources being used

to monitor the process and correct them.

The errors mentioned above can be split into two categories mainly,
assignable and chance errors (Mwaluko, 1999). The immediate corrective
actions taken at an operational level will be targeted on assignable errors, which
are mainly human errors, defective materials or machines. They are the most
visible and measurable problems based on certain standards calculated by
scientific means. The other type is the chance error, which is often inherent in the
design of the process. These problems are less visible but more serious. TQM’s
focus is therefore designed to deal with assignable errors rather than chance
errors. But alas, the mistake that most companies make is to correct the

symptoms of a badly designed process, which will appear at some later stage.

5.4.3 Failure to improve productivity

The wrong association of TQM and productivity as a linear relationship
has resulted in many companies losing their strategic position in the business
world. The drive for TQM can be understood due to the claim made by Juran that
the cost of poor quality is between 20% to 40% of sales. Since TQM is a flexible
concept that can be changed based on different factors, there can be different
corrective actions also. Some focus on management philosophies, some on
performance and others on training but each of these actions taken aims at

improving productivity has varying results.

But the variations depend on the level of awareness of customers’ own
needs. This narrow focus on customers’ needs have resulted in huge resources
spent on research and development while the customers are not even aware of
the extra features resulting in huge pressure on the design and sales engineers.

For example, having these extra features on their products while underestimating
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the possible problems faced on the assembly line is one common mistake faced
by manufacturing companies. TQM focuses on doing things right but not

necessarily doing the right things.

5.4.4 Lack of support of Organisational Structure

Without proper support from top and middle management, all these
concepts will soon form part of the numerous management fads that managers
have rejected to the academics. The focus is shifting from an individual level to
the organisational level, with more emphasis on the understanding of the workers
in general rather than a few select personnel. Based on Stafford Beer's work, the
organisation must be self-driven with senior management providing guidelines to
keep the program on track. in general, managers know the theoretical rules of
the business well but the detailed operational techniques are well known to the
workers mainly. Disagreeing over the procedure of the work processes, the
managers then shift their attention to other priorities, neglecting the experts’ (the
workers) opinions and thus reinforcing the belief of lack of commitment of the

workers.

One of the salient characteristics of top to bottom management is the blind
faith in the company’'s goals and its standards. Accepting these “orders” are
based on the assumption that every angle of the possible problems has been
covered and that the new standards are achievable and maintainable in the long
run. This not only restricts the creativity of the workers in the company but also in
their decision making. With a tendency to focus on solving problems as soon as
they appear, the organisation also have the well known “if it ain't broken, don't fix
it" attitude. There are also decoy problems that draw managers’ attentions while
the true problems go unnoticed. These decoy problems often have their solutions

planned foras a root cause and not as a symptom.

Part Il -~ Theory in Context 94



Chapter 5: Learning from System Failures

With large organisations, the different hierarchies are often the cause of
failures too. This is due to the presence of unqualified and newly promoted
personnel, namely persons from other departments or backgrounds in certain
decision making areas. The training or knowledge that the individuals possess
makes them ill equipped to provide constructive help at certain levels, especially
with their assumptions of certain facts. If the newcomer’s functions are not well
understood, the problem will worsen as each staff member will work based on his
understanding and not on the real situation. The communication channels
through which information is transmitted can also aggravate the problem. With
intricate levels of hierarchy, the amount of filters for problems often dilute the
problem that by the time it reaches the designated person, it has been simplified
to become a daily problem. Administrative channels can also delay the reaction
of the company to problems as the reports get mislaid or reported to the wrong

department.

Finally, with the huge resources put into problem solving, the companies
have often presented the failures experienced earlier in a structured way with its
gradual deterioration. It is a false representation of the problem faced by the
workers who underestimate the early signs of a problem. Even when the problem
has increased in complexity and magnitude, the approach undertaken to solve
the problem is often done in a defensive and inadequate way. This self-
preservation reaction is often the result of a very unforgiving organisation that
eliminates problems by “shooting” the messenger rather than solving it with the
“discoverer”. The solution is to try to train the personnel to deal with ill-structured

problems that emerge most of the time in the beginning.

In the next chapter, the VSM will be explained in more details. The model
will hopefully provide the link which can merge these theories of management

style to the organisational structure.
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6.2.1 System 1 (s1)

System 1 mainly refers to the basic units with control capacity (are to be
controlled). These units could for example be departments inside an organisation
or subsidiaries in a group of companies. This system consists of operations, the
management and the models that management holds of the units. The models
can either be explicit (a computer simulation or balance sheet) or implicit

(intuitions, biases, prejudices, etc.).

—
OPERATIONS MANAGEMENT MODELS

Figure 6.2. System 1 pulied apart to show the major interactions.

e 1he parts are directly concerned with implementation

« Each part is autonomous in its own right

e« Each part must exhibit all the features of a viable system itself. s1 in
operations, sz in models and s3, s4 and s5 in management.

« Each part connects to its local environment and so absorbs much of the

overall environmental variety.

6.2.2 System 2 (s2)

It is this system’s main function to prevent the various operational units
from affecting each other adversely through inadequate co-ordination. The
workings of internal operational elements have to be co-ordinated and it must be
ensured that viscous cycle effects are not generated — that is why the co-

ordinator must operate at least as often as either of the two elements makes a
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significant change. It is important to note that sz is a ‘servant’, which operates
under s3's direction. (Clemson, 1984)

« s2 has no right to tell anybody what to do — only when trying to prevent
oscillations.

e s2 needs to maintain homeostasis of the organisation — all the critical
variables has to be maintained within their normal limits.

o sz is responsible for solving problems which develop between the separate
$1'S.

« Dampens uncontrolled oscillations between parts.

6.2.3 System 3 (s3)

System 3 is responsible for making sure that the organisation produces
the outputs that the larger organisation requires of it, as well as maintaining
homeostasis within the organisation as a whole
« Must keep things running.

e Interprets policy decisions of higher management.

» Must ensure that the organisation produces the outputs that the larger
organisation requires of it — effective implementation of policy.

¢« Must ensure that internal operational elements produce the outputs that it is
assigned to produce.

« Must ensure that internal operational elements (parts of s1) are able to secure
the resources that they need to function.

e s3 uses s2: a command channel for giving orders and an audit channel for
those occasions in which an in-depth exploration of one or more operational
units is necessary.

» s3's command and audit (s3*) channels go directly from s3 to each of the units
in s1 (as do s2's channels).

e s3treats each element as a black box, while it only worries about the outputs

— it identifies the critical outputs for each operational element and ignore the

rest.
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» This is the channel for orders related to current operations - ‘Here and now’

6.2.4 System 4 (s4)
s+ handles contacts with those outside the company, and initiates
changes and development work. s4 explores the environment and the future. |

» s4 explores the following: growth, change, new threats and opportunities.

e s4 has command over the resources left after sa.

» s4 has to identify a set of variables which, taken together, provide a snapshot
of the state of the unit at one time. It is important to note that it is more
important to know how the indicators are changing over time, than having an
accurate value for the variable.

s Must provide a model of the organisation’s environment.

= Must rapidly transmit urgent information from s1, s2 and s3 to ss.

e ss distributes environmental information upwards or downwards according to
its degree of importance.

e [t must be a learning process — must gain insight into the working of the
organisation.

» Must create the organisation' s desired future.

e Provide a focus for the organisational explicit self-knowledge of its
problematic environment.

o Provide a focus for the organisational explicit self-knowledge.

e s3and s4 maintain a continuous dialogue.

‘Outside and then’

6.2.5 System 5 (s5)
By using the organisational identity, ss has to mediate when the tensions
between s3 and s« occur. By doing this, ss has to find a balance between stability

and the rate of change.

e ss5is responsible for policy. For example using a vision and mission.
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o Must respond to the significant signals that pass through the various ‘filters’
of s1, 52, 83 and sa.

o Arbitrates between the antagonistic internal and external demands on the
organisation as represented respectively by s3 and sa.

¢ Represents the essential qualities of the ‘whole system’ fo any ‘wider system’
of which it is part.

e |In absence of a clear sense of organisational identity both stability and
change will be dealt with, out of personal interest and perscnal visions of
organisational needs. There is no way to recognise what should occur
without the vision.

o ssis normally the function of the board of directors. (Clemson,1984; Espejo,
R. & Schwaninger, class notes of 1998, Flood, R.L. & Jackson, class notes of
1998)

Figure 6.3 is a practical example of the VSM
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At the 3 levels of management different criteria of systemic effectiveness apply:
O : economic efficiency

S : capability in both the competitive and the co-operative sense

N : legitimacy (potential to fulfil the claims of all relevant stakeholders) ‘
The key duty of an integral management is to meet all 3 requirements: ensure
that the organisation is successful in operational terms; intelligent — on course, in
strategic terms; valuable contributor to the larger whole — normative terms.

(Espejo, R. & Schwaninger, class notes of 1998)

There are two very common models that are used by organisations to deal
with the flow of information and corrective actions taken. One of them is Internal
Market, which deals with creating an environment to continuously evolve to
compete for improvement. This model is mostly catered for operational aspects
of the organisation where economic efficiency is key indicator being measured.
It also creates an environment where the different sub-units are made
responsible for their actions as well as their survival. This model allows the

employees to be responsible for their work.

The second model is the circular organisation in which the hierarchy is
flattened. The aim is to promote communication across the organisation so that
every employee is aware of the latest development in other sections. Found
mostly at strategic level, the focus is lack of an authority figure. This promotes
free flow of information as well as a quicker response to changes. Once the
goals of the group together with the impacts on other departments have been
clearly understood, the creativity of the employees can be tapped in to develop

better systems for the whole organisation.

The two models are going to be discussed in more details in the following

sections.
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6.3 Internal markets and the VSM

6.3.1 Introduction

Large business institutions are failing because of their inability to cope
with the turbulent dynamic new world. A new model of organisational structure
and function is required to cope with this new information age. Large
corporations are moving to the internal market system, which makes use of
concepts such as entrepreneurship and internal customers. Every facet of the
organisation is converted into a profit generating centre which sell their services

to other units and externally.

The new information technology age has enabled organisations to convert
from a top down hierarchical structure to a modern networking system, which link
people in diverse locations and enable them to work on common problems. This
network’s survival is driven by the principle of free enterprise. It will eventually

become a self-organising network of entrepreneurs.

If the goal is to convert a previously hierarchical structure to an internal
market form, then the first step would be to change the paradigm for control. The
manager must give subordinates a certain level of freedom and self-
determination within a given set of pre determined parameters. This style of
control emphasises accountability and encourages creativity, entrepreneurship
and self-management. The new role of the executives is now to provide the

super structure for the framework of controls, incentives and communication.

The feedback received from the semi-independent business units within
the organisation is viewed as vital information. This information would be used
for self-assessment and benchmarking which would lead to an improved
efficiency. The network structure of the internal markets would feed that
information to all departments and cause a rapid organisational response to the

external environment
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It is from these kinds of organisations and functions that a balance must
be achieved to have an efficient way of dealing with the complex and
unpredictable nature of the economic environment. But whatever these functions
or organisations are, they all must exhibit the same characteristics to be
considered as an internal market structure. Another example of a network is
shown below with examples of universities and companies as the main

organisations in Figure 6.5.

|
al
!

Company C \
\

University B

Company A

Company B

Figure 6.5. The network organisation

6.3.4 Characteristics of Internal Market

The 3 main characteristics of internal markets are:
o Pay for performance

e F rega,en_terprise

e Self-organising network of entrepreneurs

This section will also show some other characteristics of the internal markets.
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6.3.4.1  Pay for performance from the Profit Centres

Within the internal market structure, business units are independent and
their aim is to remain competitive and be sustainable by making profits. Getting
the best products from the external environment as compared to the internal
environment will give the organisation a better quality product for a lower price.
There might be an overriding factor from the higher management but the
manager will be responsible for the difference in price that may result. This will
promote more thorough thinking from them before implementing their decisions.
But in some cases, the need to preserve a non-profit sub-division is greater than
shutting down if it brings value to the corporation as a whole. (Ackoff, R.L.,1994
& Halal, W.E. et al., class notes of 1998) If they do not bring revenue in the
organisation, they can act as cost centres, part of profit centres. The workers are

then rewarded if the ventures are successful.

6.3.4.2 Entrepreneurs

Every individual is responsible for the actions they take. Creative thinking
is encouraged in the groups as they always try to predict the various
opportunities that arise in the environment to be able to survive. With this flexible
control over them, they are freed as executives to become leaders. They have to
create a strong spirit of teamwork and open to information from different sources.
Creation of new successful ventures will be the main aim for these
entrepreneurs. This can only be achieved by the full support from their workers.
The transformation process changes the hierarchy to ‘“enterprise of
entrepreneurs” (Halal, W.E. et al, class notes of 1998). It allows each unit to deal

with the external environment.

6.3.4.3  Self-Organising
Free internal markets promote competition within the firm and the units

have to find the cheapest and highest quality products to be able to sustain
them. The building block is to have a workforce that thinks the same and that is

bringing the younger generation. They possess autonomy, have the tendency to
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advance and personal fulfiiment. Once the leaders have set the goals (within the
company's concepts), the process is like the black box concept: Given the inputs
in the environment and the expected results, the transformation process is up to

the workforce where there are no constraints.

6.3.5 Possible Causes of Failures

Looking at the possible causes of failures of the internal market structure
that may arise when implementing it will force the design of control features. It is

based either on the functional or the personnel side.

Communication

Bad communication from the top management level to the lower levels
conveys the wrong picture and there is misinterpretation. Different units run in
different directions without the managers knowing and the results are known at

the time of report most of the time.

Design structure

The internal market is designed to accommodate certain organisations,
e.g. functional organisation and within the units, the leader diversifies in all
directions resulting in the collapse of the structure. Over-extension of the units'
area of expertise, modification of the unit' s goals that violate the logic

associated with each of its variations.

6.3.6 Avoiding failure

Adjustments to environmental shifts within the operating logic or adopting
a new form to fit a new environment are being made to avoid failures of internal
markets. Listed below are some ways of achieving success of implementation of

internal market.
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¢ Facilitate management of the way parts of the organisation interact and the
way the organisation interacts with parts of its environment. It improves and
facilitates the organisation's homeostasis. |

These objectives are briefly discussed below.

6.4.2 Quality of Work Life

This defines the sense of usefulness and value the employees derive
from their work environment. As the educational level and amount of publicly and
privately provided economic security of non-managerial employee's increases,
the more they expect a satisfying quality of working life. Job rotation, personal
development programs, work enrichment and semi-autonomous work groups are
among the many innovations directed at improving the quality of work life. It is
apparent that unless participation in relevant decision making is increased,
changes will produce only temporary improvements in employee and
organisational performance, which are drawbacks to organisational competence
(Holmberg, B.A.,1989)

To increase employee participation, communication must be improved.
Consultation must be added to communication. Managers cannot effectively
implement their decisions in the current work environment uniess they
understand two kinds of power, namely, power over and power to. "Power over”
is the ability to get people to do things they do not want to do or things they
would not do voluntarily. This kind of power is based on the ability to reward and
punish e.g. autocratic rulers and dictators. "Power to" is the ability to get people
to do what one wants them to do and this is about to lead and not to command.
This is a direct manifestation of employees’ empowerment. The more educated

the workforce, the more negatively correlated are power over and power to.

Employees are becoming more assertive in their demand for a satisfying

work life. When people are given the opportunity to participate in decisions that
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are among the most onerous to them, they tend to participate constructively and
without ill will. Decentralisation gives lower level personnel the right to make
decisions normally made at a higher level. (Ackoff, R.L., 1994, Holmberg, B.A.,
1989) Improvements in the quality of work life can be achieved through proper
management and maintenance of organisational homeostasis (i.e. managing

interactions within the organisation).

6.4.3 Management of interactions

Organisational performance depends on both the interactions of its parts
and its interactions with other systems in its environment {Ackoff, R.L., 1994).
Going "through channels" is seen as one of the most common rules of the game
and is viewed as an effective way of suppressing interactions, involvement and
participation. Within an organisation there are two types of interactions namely:
e Horizontal interactions involve people at the same level. This is about co-
ordination and is an s2 function.
e Vertical interactions involve interacting with others who are at the different

levels of the organisation.

6.4.4 Readiness, willingness and ability to change

Organisational resistance often hampers the effective implementation of
change. The circular organisation aims at increasing the organisation power to
implement decisions and ability to adapt to environmental changes. This is part
of the VSM, which is about responding very quickly and fast to bring about
change. Circular organisation is viewed as democratic hierarchy that is capable
of providing lubricants to change [Charles Handy], thus avoiding having a rigid

organisation.
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long-term goals set by the policy makers as they can have a ripple effect on their

future. That is why the learning process is crucial.

Learning therefore plays the most important role of management which is
to avoid repeating the same mistakes or taking uncalculated risks.
Understanding the systems and its characteristics provide the practitioner a clear
mode! of the organisation. With the proper measurements being provided, his
decisions must reflect a systemic view of the organisation. The learning process
must not be based only on results but on the process of problem solving. It is the
use of the different methods and tools to identify the right problem and develop a

process for the solution that constitute learning.

But learning also has to occur on the shop floor where results are visible.
Theoretical learning differs from practical learning as it involves translating
mental models into physical products. The learning process for operators and
management differ in content as one is based more on theory than practice but
the aim is to build the logical sequencing of information that can result in a solid
thinking process. This new way of thinking enables the employees at all level in
the organisation to build up their knowledge in a systemic way to be able to deal

with the disturbances in the environment.

6.5.4 Ideal Situation

The ideal situation is to have versatile workers who are rapid learners in
new theories and practical methods. This can be further enhanced with an
internal market structure where the different units compete with each other to
maximise the use of the limited resources. The pressure is on the employees to
continuously find the best methods to perform and also relevant training courses
that can help them in their work. With each change in their operational
procedures, their controllers must also reassess their measurement criteria to
ensure that the organisation is still within its designed parameters.
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researcher and peripheral member researcher. These methods differ in the overt and covert

stance that the researcher adopts for their role.

Gold described the complete observer’s role as researchers who are fundamentally
removed from their settings (Denzin & Lincoln, 1994). They are observing from some
distance, without being seen or noticed. They often use machines like cameras or audio
tapes to record data for later use. The role of an observer as participant is to observe the
situation for a short period of time as he attempts to conduct structured interviews {Denzin &
Lincoln, 1994). But both these methods of observation were more overt in the sense that the
researchers’ roles are clearly defined and their interactions are very informal to the “actors”.
But qualitative researchers do not favour these methods, as their perception of the values of
their observation will be stronger if they can experience the situation with the actors. This has

led to more naturalistic type of observation, which is becoming a member of the group.

The peripheral member researcher observes and interacts closely enough with
members to establish the insider's identity without participating in those activities constituting
the core of group membership {Denzin & Lincoln, %994). This form of “buying in” the group’s
culture enables the researcher to understand the situation better from their perspectives. He
will form part of the situation’'s main activities, sharing in the responsibilities but not
committed to the group’s goals and values, as he has to remain neutral in the process of
collecting data. As for the complete member researchers, they are studying a situation that
they are already part of or which they were converted to during their research period. Their
role is to fully experience the changes within the situation so as not to modify the normal flow

of interactions.

But this research method has also encountered strong criticisms from other researchers
about the accuracy of the data captured. The next section will be looking at some of the

claims from researchers from other fields of study.
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7.1.1 Proving the method of observation as a valid research tool

The first criticism is the validity of the data captured since there are no scientific
methods to verify it. As these data are based mainly on the mental models of the researcher
(Refer Figure 2.1), there is wariness that the data observed and captured are biased. One of
the ways to reduce this possible error is to use a team or group of researchers to cross-check
the data captured against every team members’ mental models. This can then eliminate
inaccurate conclusions from team members. The second way to prove the validity of the data
is to look for negative cases which can disprove the rule obtained from an inductive
reasoning (refer Section 2.6.1). If there are no disproving rules, then the data can be
declared valid. Thirdly, the way that the data is presented to the reader with examples of

situations that readers can relate to can strengthen the belief that the conclusions drawn from

them can also be classified as true.

The second criticism is the refiability of the data. Without statistical tools to give
meaning to the patterns observed, the data can not be classified as hard evidence as it can
be classified as random events. The goal of the qualitative researcher is to therefore reduce
the “chance” factor that is generally associated with events by recording observations for a
long period of time and at different places, depending on the case under study. The typical
time frame for case studies is annual as the different seasons can sometimes generate
flawed data for generalisation if they are taken at one particular moment of the vyear.

Therefore patterns are mostly based on annual data.

7.1.2 Rigors of Observation

One of the advantages of observational methods is the low level of interference that
the researcher has on the situation. Since the method is often based on observations, direct
interaction is minimised, thus not affecting the normal environment of interactions. Another of
its strengths is the emergence of patterns of from data gathered. Since the investigation is
often not predetermined, the data gathering method can be changed at any time depending
on vthe nature of the problem. The researcher has to continuously look for new methods and

reasoning processes to deal with some surprising patterns sometimes.
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considered as experts. The flow of information must be free flowing with the possibility of the
subject adding information at any stage during the interview. Normally, the whole
unstructured interview is being recorded after permission has been given. This is to capture

the data that are sometimes unexpected.

The aim of this type of interview is to raise an issue of interest and then let the subject
give his idea on the whole situation. Provide additional information for clarification of own
mental model and if possible, explain the questions raised, normally based on theoretical
concepts. The most important of all is to let the subject define the environment in his own
terms. This type of interview is normally used to investigate conflicts that are sensitive to
study. The relaxed and confidential atmosphere will help to obtain sensitive information that

is normally hidden.

When conducting unstructured interviews, there are several methods that are used to
make the subject supply continuous information. Probing effectively and efficiently is the key
to a successful interview while preserving the trust between interviewer and subject. Below
are some of the techniques used:

e Silent probe — Remain silent while waiting for subject to continue

¢ Echo probe — Repeat last thing that informant has said and then ask them to continue

e The Uh-huh probe — Encourage informant by making affirmative noises

e The Long question probe — Make questions longer and more general so that a long
answer is required

¢ Probing by leading — Be direct in questions and be careful not to lead the informant with

questions.

Some of these techniques can also be used in conjunction with assertive comments to
make people believe that the researcher is already aware of some data so that they can feel
safe to open up. Extra care should be made to protect them when such information is made
available. Probing for the sénsitive information must be cautiously assessed based on the -

relationship that the researcher has with his subjects. But under no circumstances must
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7.4.1 Spinning Shop

Starting with this production line, the focus will be on the machines and techniques
used. The seemingly first major cause of problem for dish ends is the flow-forming machine.
With only 3 die casts used for all the models of tanks, the quality of the dish ends relies
heavily on the operator. Whenever there is human factor involved, the chances of errors also
increase. The first step is to try to normalise the operating procedure so that one variable is
eliminated at a time. The best way is to fully understand the limits of the machines and utilise
their full functions. For example, its copying function has broken down for the past 15 years
and nothing has been done to fix it. If the flow forming of the dish ends can be standardised,
then other alleys of improvement can be explored. Until then, the errors will be at random and

will be compounded with others down the production line.

The knuckling stations are the next stage of problem finding. With the crown radius
already set by the flow forming radius, the angle at which the dish end can be “brought” up to
form the knuckle radius is also limited. Again, this knuckling process is relied on the
operator's experience to judge this radius of the dish end. Making a skirt (Refer Figure 1.4) of
1 rmm depends on the number of turns of a grinding machine and not on a scale. And at the
end of the production line the margin of errors is less than 1mm for the thickness and the
range of +0 and —4mm for the circumference of the dish end. The whole process has relied
on the human operator and the highly mechanised equipment. Based on these figures, the

skills of the operators can be considered quite high.

Since the whole Spinning Shop relies on the experience of the operators, their welfare
should also be of primary concern to the company. The company decided to build an area for
their daily meetings and also for the storage of their personal belongings. But this has never
happened because the money allocated for that specific department has been used for other
more pressing issues. Another problem is the health hazard from the dust from the grinding
machines. Even though there are machines for the extraction of dust, they seem to be either
" too weak for the work or badly positioned. The workers do not use the given face masks as it
is very uncomfortable to work with them. These problems are affecting their morale as

nothing has been done to improve their work conditions.
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Communication with and among the workers seems to be non-existent. The noise
during working hours makes it impossible to communicate and during lunchtime, the workers
are scattered all over the factory. As for the line manager who is in charge of other supply
shops located in other buildings, the individual time allocated for personal meetings is very
limited. There is no cycle meeting to monitor the hourly progress but reliance is on the team
leader to do the job. The only time for meeting is the daily morning meetings and when there
are urgent matters to be discussed or followed upon. Even though there is an open door

policy, the communication appears {o be one way.

7.4.2 Standard production line

One of the main bottlenecks that exist on the standard line is the grinding section for
one specific tank. With 15 grinders split into two shifts, the output is very slow. Only 4 tanks
are produced per day on average from Head fo Shell and that has prompted Company E to
buy a grinding machine that can replace the 15 grinders and also speed up the output. This is
a gradual automation process that is being implemented to try to remove bottleneck problems
on the production line. But in the meantime, these delays have helped the Spinning Shop to
build up buffer zones for the other work orders when Head to Shell manufactures that specific

tank for example.

Once the dish ends are produced, they are sent to the Head to Shell section of the
standard production line where the dish ends are welded to the barrels. Most of the time, the
workers on this line assume that the dish ends conform to the standards set by the Quality
Department. They also perform their measurements to give them an idea whether the tanks
can be welded easily or if the tolerances are too big. They perform these measurements
even though the Quality Inspector of the Spinning Shop has already measured and written
them on the dish end. When the boilermakers weld the dish ends, they tend to force the dish
end to fit if they are a bit tight. But this has made some of the tanks to be distorted at later

stations. The blame (perceived by Management) then shifts to the Spinning Shop on their
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non-standard dish ends. But sometimes, the fault lies with the barrels whose two ends are of

different dimensions.

The differences in barrel do occur even though the last plate is being machined off to
ensure that the plates are within standards. The line manager still thinks that the
measurements of each plate are done and recorded for references but the team leader has
discontinued the practice. The main reason advanced is that the process is time consuming
and the operators have reverted to measuring each plate individually. The recording of these

dimensions by the operators are double-checked by the quality inspector at random.

Some of the experienced workers at specific stations have developed a very relaxed
attitude concerning the accuracy of their work. For example, when measuring the
circumference of the dish ends, the worker will pull the measuring tape across the dish end
with one person holding the end. Other workers will use clips to ensure that the

measurements are accurate. These are the basic steps that the operators should take before

trying to fit the dish end to the barrels. Any dimensions outside the allocated range are then
sent back to the Spinning Shop for rework. Sometimes, the returned work based on relaxed

measurement has caused gaps on the production line, resulting in lost cycles.

Operators on the standard production line send their products to the next station even
though they have not finished their work. Often, their managers force them to push their
tanks to the next station so that they don’t create gaps in the production line. Normally, the
few workers who finish ahead of schedule tend to make tanks for the buffer zones or do
reworks in the buffer zones. If they are late in their schedule, they are asked to work during
the weekend to either smooth out the bottlenecks or catch up on the delay. They then get
paid overtime. There is no incentive for them to produce more during normal working hours
except the possible bonus at the end of the year if the company is profitable. This has
prompted some of the workers to guarantee their "bonus” by working overtime every time the

occasion arises.
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With only one manager running the whole company at night, the control is very slack.
This results in low quality work at night and the day shift has to often fix the problems. The
productivity of the day shift then suffers which results in the intervention of senior managers
to push the tanks down the line and sometimes increasing the buffer's quantities. With huge
pressure from top management, some tanks are taken off line to be reworked while the rest
goes on line, creating havoc in the supply of parts to the production line as well as planning
of other departments. This complex interaction within CE's production Department has
caused problems to appear at support departments too, showing poor flexibility and planning

of work.

The reliance of the company on temporary workers (about 60 % of the workforce) is
mainly to reduce the overhead costs during off-peak seasons when they can be retrenched
without any problems with the unions. But when the peak season starts again, the production
line then works on two lines, day and night shifts and also during weekends. This practice of
firing and rehiring has occurred for the past 5 years with a slight increase in the number of
retrenched every year. CE had a huge profit last year and this year; they had a huge loss,
rumoured to be more than what they earned as last year's bonus. The reason attributed to
this huge change was the market demand, which have decreased dramatically. Therefore,
the message that management conveyed to the workers is {o reduce expenditure at all costs

even at the expense of other workers.

The accountability factor also seems to be missing on the shop floor with a possible
link to lack of training. Workers push their unfinished work to the next station when they
exceeded the allocated cycle time. This is particularly common on the standard production
line, as managers see only number of tanks moving on the production line. The reworks
performed in the “hospital” and in buffer zones mostly during weekends are considered as
completed tanks, thus satisfying the managers’ requirements. With the huge buffers for the
standard line, the problems are often not that apparent until the inventories are empty. This
" problem was 'pa'rticularly severe when the company was trying to meet their financial year-
end target in June 2000.
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7.5 Co-ordination - Involvement of everyone

Some of the workers are very familiar with the way the company works especially
when the deadline approaches. The company always advocates no overtime but they always
have to change plans afterwards due to delays or problems in their planning. The workers
then earn more income since their pay increases with overtimes. Another interesting point
was the reluctance of certain permanent workers to work at other stations even though they
are performing the same work. This has prompted the shifting of temporary staffs to perform
at certain stations. There seems to be a huge gap in the way the permanent and temporary
workers' think. Some of the permanent staff does not mix well with the temporary staff. The

communication gap seems to exist also at that level also.

The interdepartmental communication seems to be very poor, as the workers tend to
remain at their workstations. Even with daily meetings, the different units are kept updated by
their team leaders and not by their normal communication channel of workers. Also, with the
different cultures in South Africa, the people tend to cluster themselves more, resulting in a
fot of fragmented groups, each uninterested of the others. This kind of cluster is found to be
in any shop even during lunchtime. Even though they have social and sports events, the
whole company still remains highly fragmented especially the administrative staffs and the
workers. And even within their cultural groups, the different levels of hierarchy can also be

very complex to understand for any outsider.

The management of other departments also seems to be isolated in their own little
area of control. Meetings between managers of different departments are held every week
where the important issues are discussed but judging by the amount of line stoppages and
problems happening to other depariments’ outputs, the root cause of problems have still not
been found. One striking example was the query of the newly appointed production manager
concerning problems in the supply of parts and services to his department. After sending e-
mails to eight different managers and team leaders concerning several issues of this nature,

there was only one reply after 4 weeks. Changing his strategy, he is now placing all the
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problems on a highly visible board with the time and person responsible for the problem and

that has resulted in immediate responses. For the moment, it seems to work.

7.5.1 Learning from failures

The performance of each depariment had remained relatively unknown to the others.
Judging from the different problems experienced on the production line, there is no sharing of
knowledge from successful departments on how to manage teams. An example will be the
help from the accounting department in managing the department’s costs or the help from the
IT department on how to use certain software to capture the daily production figures. These
simple helps can raise the awareness of these departments on those issues and also
understand on how the departments are being measured. The concepts of the external
Consultant Company about Quality, Costs, Delivery, Morale and Safety are some of the

indices that are needed by management to determine the “health” of each unit.

There is sometimes lack of support from the workers to perform in their normal duties,
especially when time studies are being carried out. The thinking of workers is to set a relaxed
pace so that the new targets are not strenuous for them to achieve. Management uses these
flawed figures to plan on their sales and possible profits and the workers still can not achieve
the targets set. Without realising it, the workers are setting themselves up for tougher times in
the future. The time studies can alsc be a benchmarking tool to see if there is any
improvement in the production and also possible ways of reducing workload by providing new
machines or redesign of the layout of the workstations. It also allows the company to look for

more contracts to continuously use the equipment to the maximum.

Therefore, the aim of this involvement of everyone is to try to learn from the failures of
other people to improve one’s practice of learning and work. This will also help reduce the
time spent to find a solution to an already solved problem. These learning from failures are
particularly useful if they can form part of the normal learning cycle of everyone, without any
trace of destructive competition but of teamwork. A lot of companies face the problem of

losing experienced workers to competitors who buy not only the practical skills of the worker
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but also his knowledge, which can also be of prime importance to the new company’s new

plans.

7.5.2 Teamwork

Teamwork is such a common term that everyone knows about it but its real problem
surfaces when trying to implement it. A number of artisans do not share their complete
knowledge fearing of making themselves redundant. This is one aspect of teamwork failure
where not all knowledge is shared. Without any apparent benefits from this sharing of
knowledge, the practitioner will revert back to his normal state of individualistic thinking. The
benefits must be quickly made obvious for all employees involved. But teamwork must come
from top down to promote group learning where solutions to problems are thoroughly
analysed with different perspectives, thus being more robust to disturbances and

implementation problems.

Teamwork also relies on the characteristic of the persons. Normally, a leader will be
able to draw out the teamwork spirit in the group when trying to achieve the goal set. Every
company tries to have a closely-knit workforce so as to eliminate mistrust that can settle in
the team. This will require transparency of the team members. For example, the distrust
between the Maintenance Department and the workers are based on the regular breakdown
of equipment. Each one is blaming the other for the problems. Failures should be considered
as a case study to test their tacit assumptions of the situation and not as a blaming contest. If
the cause of the failure is found, then it can then be turned into a success story of team

learning and not a targeted team or person for continuous blame.

On a bigger scale of teamwork is the planning of the manufacture of tanks, starting
from the acceptance of customer orders to the ordering of raw materials for the different
shops. With an agreed time frame, the parts are then delivered to the relevant workstations
on the production line. But the parts are often missing, resulting in tanks pushed in the buffer
zones where the rework team can complete the tanks. Somehow, the team efforts have

broken down as a result of communication break down or a change in priorities. This is
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particular crucial if the standard production line is running with six different tanks on one line
for a day. And the company’s main source of income relies on them. Therefore, the

management’s function seem to be unclear as the problems propagate down the line.

7.6 Management Support System

The focus of Company E is on guantity and not guality, as the workers are expected
to produce the theoretical target of 80 tanks per week, no matter what models of tanks. This
puts the workers under huge pressure. The learning curve has been very steep for the
production line since it has almost doubled its production target within 5 years since
implementation. Tremendous changes have occurred to cater for this huge increase in
production like the change in layout of the Spinning Shop last year to be able to maintain the

production rate of the whole company.

Another surprising observation made was based on the organogram of the company.
As can be seen in (Appendix C), the two “missing” departments, which are essential for the
normal functioning of the company's production line are Industrial Engineering and
Maintenance Departments. Omission would seem to be a very lame excuse if the welding

supervisors and document clerks are on the chart but not fwo departments. This has then led

to some confusion on the hierarchy of command on the production line if not the whole
organisation. This has been seen on the production line when problems are reported to the

wrong persons for immediate corrective actions to be taken.

An interesting fact was the Quality Department’s control often seems to be overridden
by the Standard Production Line. Since they are working according to cycle times, the
tendency is to push the tanks down the line at every cycle and when the tanks reach a
bottleneck, they are taken into a buffer zone. Sometimes, the assembly of tanks was
undergoing through a lot of problems on the line with missing parts and poor workmanship.
The tanks are still sent down the line where the last station will perform all the reworks
necessary to complete the tank. The quality supervisors are unable to perform their

measurements, as the tanks are incomplete. But the problem arises when faults are found at
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the last stage and often, managers are called in to try to salvage the defective tank while the

incomplete tank has passed through the different stages of assembly.

7.6.1 Communication

Communication with the workers seems to be non-existent as redesigning the layout
of their stations was done without consulting them. This has resulted in the costly project of
building a bogey track to move the products to the next stations being unused for the
moment. |t seems that the previous layout of the tracks was done together with the
streamlining of the whole process of the Spinning Shop. The bogey track was not practical,
as it would have required workers to be pushing heavy loads of metal sheets and dish ends,
leaving their stations. The overhead cranes have done the work completely without using the
track. If the production was big enough, then the track would have been of use but for the
moment, the workers view that as a breakdown in communication between management and

them for a better use of the investment.

In an atternpt to promote communication, a suggestion box scheme was placed in the
different shops to have feedback from the operators since they are the specialists in their
field. There was feedback initially because there were some prospects of incentives. But the
number of suggestions decreased because the company continuously changes their reward
policy from rewarding the proposed ideas to see the benefits of the proposed idea first before
any rewards are given. Some operators did not get replies from their suggestions at some
stage and with ever decreasing participation, management decided to remove the official
suggestion box and to promote communication between workers and them with an open door

policy. The result still remains to be a huge gap between the two levels within the company.

Another area of dissatisfaction is the problem of late feedback. Differences in opinions
between the operators and the quality controllers often resulted in the intervention of a more
senior manager to solve the problem. This also happens when the Quality Controllers are
changed. The time taken for the senior manéger to be made aware of the problem can result

in lost cycle time. With the Lotus Notes (the electronic reporting system), the feedback from
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managers in this case are also very slow even though the template of the form is very user
friendly, even asking specific question like “Where was the fault found? What can be done to
prevent this from happening, etc...?" Those electronic forms are left empty. There is no
proposed solution for the problems reported via the system. The collapse of the system has

prevented a learning opportunity for other team leaders or newly appointed managers.

7.6.2 Leadership Skills

At one stage during time spent at CE, the spinning shop had run out of plates for dish
ends. This has forced the line manager to refocus his attention on the other sub units, namely
the component shops, to continuously provide plates for the spinning shop. The surprising
fact is that the work order was fully booked for the next 2 months and those parts should
have been already planned for, especially if the work order was placed 10 days earlier.
Somehow, there were some problems at the other shops that the line manager and its team
leader have not noticed. But luckily, buffers were used to ensure that the rest of the line was
still operating. But missing batches of parts on their plans should have alerted the

responsible parties to take immediate corrective actions.

During the last stage of the investigation, there was a surprising appointment of a new
line manager at the standard production line's Head to Shell section. Being equal to the other
two managers, he is in charge of the supply of barrels to the production line. The workers
were also surprised on the appointment of the manager and when asked what prompted the
creation of this post, there was no clear answer. With their new manager, the Head to Shell
section was then providing completed barrels on a Just In Time (JIT) system while the rest of
the production line was running on Constant Work In Progress (ConWIP) system. The
difference in management style has nearly brought the standard production line to a standstill

when all the barrels, even those in the buffer zones, were completely used up at one stage.
The manager seemed to have worked on his own since the rest of the ;iroduction line

was unaware of his new strategy. Even the experienced team leaders were quite surprised

by this bold move to change the production line to a new system. With such a big mistake, he
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was immediately transferred to a new post, namely the Head of a Department. There was no
consultation with team leaders or other line managers before his rash decision was taken. In
this case, the company was lucky to have buffers, otherwise, the backlog would have been

more severe.

7.6.3 Resistance to change

Recognising the need to upgrade the current production’s performance and
management skills, the top management had decided to use an external Consulting company
to try to improve the output of the company as well as reduce the problems faced by their
management. Presenting the company with the concepts of mini-Businesses and tools to
measure their different indices for productivity (Quality, Cost, Safety, Delivery and Morale),
Company E has fully implemented these concepts after the personnel have followed the
courses. The application of these concepts is not being done until the day before the audits
(known months in advance). And till now, the program is considered to be “successful’ since

no major problems are found in those audits.

The reason to this resistance to change from both the workers and managers is the
typical “"don’t have time” or “ it is not going to work” attitude. It will follow the same fate as the
other programs” and then these new theories will be classified as useless management fads.
The possible reasons for this are their lack of comfort to work in this “new” environment with
the new rules. They do not fit into their profile of what was "right” or they feel threatened by
the possible erosion of their powers (Young, 2000). This might be a side effect of lack of
structured training programs that exist within the company for personnel at all levels or even

the wrong training for the selected personnel.

7.7 Customer Orientation

Customer orientation is one of the key aspects that any company must have to be able
to survive. This simple and yet crucial concept is often not well understood. The basic
meaning is to understand what the customers want and transfer them to the products. But

these needs often create problems on the production line or in the design offices. And these
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problems require the help of experts, (the operators on the shop floor) for the final product to

be completed.

Problem solving skills are another important learning stage for the company. With the
dish end problems, the management has still not selected a team to solve the problem. The
focus has only been to streamline the whole production line and also to lock at the
possibilities to increase the production speed. The tendency is to give the problems to the
engineers and managers to come up with solutions. The creativity of the true specialists has
been omitted in the problem solving team, the operators on the shop floor. The approach
taken by the company to solve them seems to be against the progressive organisation that

Suzaki advocates.

7.7.1 Technical constraints

Looking at the technical problems, there has aiso been a problem in the non-
conformance of the depth of the dish ends after knuckling. The solution was to use the press
machine to increase the depth of the dish ends. Even though the dish end depth is a major
problem, there have been no ideas of how to solve the problem by the operators. Everyone
has his own theories of what is happening in the process. No one has tried to solve the
problem once and for all with other departments. Theories such as low quality plates, the
limits of the flow forming to achieve the required depth are a few of them but no final
solutions have been agreed on. Therefore, the team spends more time fixing the products
after their allocated cycle times. This is made possible with large inventories.

The flow forming may have reached its limits with the 3 dies used for the whole range
of products that CE offers. There have also been some doubts that the flow forming (a critical
stage of the manufacturing process) is badly done. Instead of running the press twice, some
operators run it once at higher pressure. This may also cause the thickness of the dish ends
to be too thin but that problem occurs mostly when the deadline is close for a customer. The
mistake is only noticed when reaching the Quality inspector at the end of the production line.
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This is again being forced on the operator driven by a time cycle to reach the set targets.

These problems have never appeared in report forms.

7.7.2 Team problem solving

Out of the huge amount of dish ends produced, there has never been any corrective
action taken to ensure that the defects are not repeated again. There was no record of the
first time of these problems and if there was, the problems were never properly recorded
especially with focus on what station did it happen and when it happened. The analysis of the
records is compiled at either the Quality or the Industrial Engineering departments after a
week. By the time these problems are noticed, there might have been more pressing
problems at hand for a team to solve the previous one. With incomplete data and delays,

solutions are impossible to design for.

Looking at the Head fo Shell Section, the plates bought by the company were assured
of being good quality and correct dimensions. But, when inspections were carried out, the
plates were often of wrong dimensions even though the supplier have certified that the plates
have been checked individually. Now, extra work is being done to correct these mistakes. For
example, two workers on the shop floor are measuring the plates and cutting them so that a
barrel of the required dimensions can be rolled. This could have been avoided if the supplier

had provided plates of the required dimensions the first time.

The frequency of these deformed plates are quite low but again, this issue should
have been addressed by management since they are paying for the quality of the products.
Small changes like these are slow improvements that can be quickly implemented instead of
the search for breakthroughs. Little problems like, ensuring that all the plates are of the same
dimensions, can be given to the team leaders and their respective teams to come up with
solutions while the line managers or engineers try to draw out the problem solving process
behind it. This problem solving can also be the platform for the learning process for the

operators as Argyris mentioned in his Double Loop Learning theory.
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One example of good relationship between supplier and customer is by helping in
controlling the costs of their materials used. They will warn managers if too many materials
are being used. By keeping the company's expenditure low, they keep CE from going to
competitors, preserving a long lasting relationship with their customer. This is the type of
customer relationship that is needed in businesses nowadays. One of the suppliers of the
company is doing this function but Company E is not learning from this supplier to try to
implement the same kind of help to their suppliers. If this learning can be transferred to the
different departments about customers’ expectations, they can start to be attentive to the

needs from the other sections within the company.

The main problem experienced by managers is the pay for performance attitude of the
workers who see quality checks as the Quality Inspectors’ job and not theirs. If they are
required to do the work, then they should be paid for it even though that should form part of
their job description. This was blamed on the previous management style that was focussed
on monetary rewards to have things done. Now, the company has to slowly change the way
of thinking of the workers and it is encountering some serious resistance from the workers.
The strong emphasis on monetary rewards from the past is creating problems for the

company to even think of implementing any incentive scheme.

7.7.3 External environment

Looking at the Sales Department, they accept the orders of the customers after
consultation with different support departments for the production lines. With its team of pre-
empt engineer and draftsmen, the sales department analyses each work order to determine
its schedule and the assigned production line. Even with a very diverse range of products,
CE’s good delivery records have been maintained over the years. But the costs involved with
on time delivery have reduced the company’s profits. This was demonstrated by their current
financial year balance sheet when there was no bonus for the workers even though they met

their annual target. But this year, the costs were just too high.

Part Il — Application of the theories to the situation in context 147



Chapter 7 — Bridging the gap between theory and practice

Their closest local competitor is often being used as a benchmarking standard for their
products as well as their management functions. Even though they have a computerised
system to produce container tanks, they can not produce the volume and quality standards of
CE. This basically means no competition, reinforcing their belief of being dominant in their
field and thus more relaxed in their daily operations. This reinforces their self-fulfilling
prophecies when their closest competitor are foreign companies that are too far for the
workers to visualise the threat. Therefore, the lack of local competitors has created a false

sense of security among some empioyees of CE.

7.7.4 Internal Environment

The concept of customers in a production line is the way the different stations treat the
next ones as their customers. With this relationship, the expectation is to have a quality
product from the “suppliers’. An independent inspector checks the quality based on an
agreed set of standards. In order to satisfy their next station and what is required of them, the
internal "market” is continuously monitored by different departments to ensure the on time
delivery of the products and services. Competition will be mostly on reducing costs and
saving time whenever possible. It will be for the workers to set a standard for their practice
while managers will try to move them to the next level once the improvements reached

stagnation.

The standards set in the internal environment are by the industrial engineers for their
targets, the maintenance department in providing the support for the machines and the
quality department for the standards. These departments set the standards for operators to
work with and they also change the requirements once their goal has been achieved. Support

for attaining the targets are also provided in terms of advises and equipment.

7.7.4.1  Industrial Engineering Department

Time- studies are one of the main tools used by the department in determining the
targets for the production line with the limited resources available. There are continuous

improvement plans to try to increase the output of products using different methods such as
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streamlining the production line, by reducing the number of bottlenecks on the line, etc. It is
also from these calculations that the company can plan their sales from the production
capacity. Currently, the company is producing about 75% of the theoretical target set. At one
stage, the production manager succeeded in producing 94% of the weekly target for two
consecutive weeks (an all time record for the production line), before dropping back to 84%
during the pressure month of June. This above average total was prompted by the overtimes

during the weekends in an attempt to reduce the backlog.

Shifts {day)
Monday — Thursday 07 00 — 16 45 (50min official break + 60min) 4.52 tanks
Friday 07 00 — 13 00 (20min official break + 60min) 2.95 tanks
Saturday - Sunday 07 30 — 16 45 (40min official break + 60min) 4.90 tanks

Shifts (night)

Monday — Thursday 19 00 - 06 15 (50min official break + 60min) 6.43 tanks
Friday 19 00 — 06 15 (50min official break + 60min) 6.43 tanks
Sunday 19 00 — 06 15 (50min official break + 60min) 6.43 tanks

Where the official break includes lunch and tea break and the one-hour is the time lost with workers

moving parts on the line and other dislurbances on the line

The theoretical value is calculated based on two production lines, with the Saturdays and
Sundays dedicated to finish incomplete tanks. Therefore the calculation is as follows:

Monday to Thursday (day and night shift) =({4.5+6.4)"'4 =43.8
Friday (day and night shift) = (2.95+6.43) = 9.38
With two lines, the production should be = (43.8+9.38) = 106.36

Approximating to an 80% efficiency, the target should be = (0.8"106.36)= 85 tanks

The time studies are still an ongoing process as the different models of tanks are

produced. With new prototypes or new machines, the time studies are taken only at
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bottleneck stations to find new ways to reduce the times. Their task is made more difficuit
with the huge diversity of tanks that are made available to the customers. This is therefore an
ongoing learning process for the whole company as the targets are continuously being
reassessed. Since the production line was upgraded to a world class manufacturing, the
Spinning Shop has to be upgraded also to be able to support the demands of the whole
production line ranging from the special line to the gas tanks. The redesign of the supply

shop’s layout was implemented one month before the research was started.

7.7.4.2 Maintenance Department

The maintenance department has been upgraded from a machine repair centre to a
more design-oriented section, involved in making equipment that can speed up production
and also make quality products. The communication between the different departments has
been more oriented to maintenance especially during peak period. The department’s
resources were stretched to the limits, with numerous breakdowns in different departments.
With the production line working almost non-stop, preventive maintenance at that stage was

impossible. It was based more on fixing machines as they break down.

As for the design function, the company often buys standardised machines that are
later modified to suit specific function of the assembly line. The newly bought machines are
often the result of thorough discussions with the line managers and the different team leaders
of the departments to decide if the machines can be manufactured internally. But sometimes,
the machines bought are not to the expected design standards. An example is the newly
bought machine, which broke down six times within 5 days of delivery. The maintenance
personnel were busy fixing the problematic machine every time. The goal therefore is to have
a proper understanding of the department’'s needs so as fo translate them into technical

characteristics for engineers to design the equipment or buy the required one.

For the moment, maintenance is dealing mainly with recordings of incidents and
possible planning of parts required for the servicing of some specific machines. Preventative
maintenance should be the main criteria that the department controls but the production line

has priority over the availability of the machines. The current situation is fixing the machine
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when it is broken, as all the works are urgent. A lot of these problems could have been
solved with proper guidance from technicians and managers to the workers who are badly

trained maintenance personnel.

With the line running almost 24 hours a day seven days a week, the machines are
breaking down due to the lack of care from workers. Most of the time, the workers fix the
machine until they can not fix it anymore. Then the maintenance staff is called in but at that
time, the machine is so badly worn that more time is spent to fix it. At the end of the financial
year, it is particularly stressful as the absenteeism rate starts to increase. This puts more
pressure on the remaining workers to produce at the normal rate. This is when mistakes are
made, resulting in the breakdown of "overworked” machines. And with breakdowns
happening on the line, the maintenance department has to prioritise its repairs based on the
“political” powers of the managers. During this period of pressure, the goal is then quantity

and not quality.

7.7.4.3  Quality Department
Since the company had always designed its own tanks, their experience in this domain

is very robust. The quality of their tanks is internationally famous as they control more than
one quarter of the whole market. The quality at the different stations is based on the ISO
9000 series with pictures of good workmanship at workstations for example. The quality
department seems to be the only department to be continuously involved with the training of
staffs by recognised institutions. There is an awareness of the new methods developed to
improve quality, like new welding technigues, which can result in fewer defects on the tanks.
This has proved by certificates of personnel having completed these courses.

But the support from the other departments is lacking judging by the reports on the
Lotus Notes program. Some of these reports have been left incomplete for the past year. The
reporting system then relies on filled in forms, which are then captured on the computer. The
" time taken té'prévide feedback to the relevant departments is then outdated, resulting in lack
of interest from the other departments and thus, slowly undermining the importance of the
quality department. The new production manager is attempting to address the issue by
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peak season. What is interesting is the fact that apart from the standard line, there is no
cross-departmental meeting where people with different perspectives can probably help solve

each others’ problems.

With the forming of new positions since the departure of 3 directors and a few senior
managers three months ago, there is total confusion about the new structure that exists in the
company. This confusion does not help the standard line when they do not know the newly
appointed personnel in their support departments. The new organogram only came out 3

months later with re-structuring still happening (Appendix C).

When Company E had retrenched operators, they are often forced to take the workers
back through the CCMA (Court of Conciliation, Mediation and Arbitration) due to lack of
proofs or wrong procedures. Sometimes, the team leaders have written in the retrenchment
forms that certain workers are not welcomed back but the company still re-employs them
afterwards. This puts a lot of resentment between the workers, team leaders and managers.
But the responsibility also lies with them for not following the correct procedures, resulting in
court appearances of senior management at some stage. Another interesting fact was the
voluntary severance package that some operators took in the past to be later re-employed at
the company. This is not only a waste of resources for the company but an erosion of the

management's ability to plan for the future.

The different head of departments which held meetings to solve the problems do not
seem to be effective as the problems still appear. It seems that the company’s 10% late
delivery is an acceptable margin and that has lasted for the past few years. Customers
change their work orders sometimes with no penalties incurred and these little favours seem
to be quite flexible to the customers but create chaos on the production line. The tendency
from the company is to satisfy the customers at any costs, even at the expense of the
workers. The cost of these 10% delays can be very high and yet no preventative action is
taken. Whether the delays are from the late change of customers’ needs or addition of new
customers work orders, the root cause is unknown, as there were no studies to try to find why

these delays occurred annually.
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7.8 Leadership for continuous improvement

Since the new production manager has taken over, the production has increased. But
the question is: how long can this increase last? The next step he has taken was to
increase the weekly targets as well as shorten the cycle time by 20%. Since the company is
running only on day shift, the workers are also forced to produce the extra tanks that is now
being imposed on them. To the top management, the drive seems to be very good as the
manager is attacking the problem on two fronts in an attempt to increase production.

The new approach concerning the production line was to look at the number of tanks
produced to be viable and work from backwards. For example, in order to cover the overhead
costs and meet customers’ needs, x amount of tanks are needed in time t. Therefore, to
reach this target, the workers have to produce more in this shortened time period. Also, since
their productivity is below the theoretical target, a higher target will make them work harder
according to the new manager's philosophy. This has created some serious discontent
among workers but they still have to bear the pressure as they need to survive.

in an attempt to pre-empt further problems, the design and maintenance engineers are
looking at trying to simplify the work to very simple tasks. And if possible, certain
departments’ work can be outsourced so as to protect the core business from wasting
resources. Some departments rely on product mix, others on one product, which they can
produce at high volume. Any changes brought about on the production line will affect their
daily performance. There is also no time for engineers to design ergonomic work stations to
improve the production rate with the changing products on the line. Also, the parts are being
custom made so that it provides more flexibility to the people on the production line and fewer
errors are made once the operators are used to the same products. This can seem to be a
good move for the logistics but not very different in terms of product difference.’
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The “protection syndrome” is quite strong among the different departments where
some managers are still influencing their previous sections as they are used to. They will
influence decision makers by assigning one of his friends to the position so that his work will
always be given priorities over others. The creation of these groups has caused more harms
than good especially if the employee is not qualified for the job. The lack of discipline seems
to be a direct result from the poor control of the company since one line manager has already
been assaulted three times. The reason why the manager has been targeted so many times
still remains unknown officially. The ideology of a large family at the company is non-existent.
The attitude of the workers is therefore “don’t care” to the company’s future as well as to their

equipment and targets set.

It seems that the core values of the company are understood differently by each
worker. The environment created by management is to intervene only when there are major
problems. The vision of the workers is more oriented towards short-term goals and the
company is managing under these premises since the future of the company seems {o be
uncertain. The workers do not see long term benefits as they always wonder who will be next

to go.

7.8 Conclusion

This section has shown the remarkable difference between the real and theoretical
world. Logically, the aim of any organisation is to take care of its employees welfare and that
has been continuously refuted in this research. Every action taken by the company seems {o
contradict this strong point that Deming mentioned. It is surprising that a company that relies

so much on its employees is continuously striving to replace them with contract workers.

The mechanistic way of analysing problems is also another concern for the
organisation’s future. Without properly analysing the problem, the blame has already been
pinpointed at one department. The different interactions that may have caused the problem
have been neglected in their quick search for solution. This has been uncovered during this A
research. Also, the number of steps missing in the normal procedure of fault reporting has
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been very shocking especially with a world leader in container tanks. The number of under
performing personnel within the different departments is frightening just by judging on the

amount of unsolved problems within the different departments.

Using a systemic point of view to look at CE’s Spinning Shop, the accuracy with which
the operators manage to achieve with the dish ends is quite impressive considering the
limitations of the machines. The sheer determination of Management to reduce that to zero
defects is ideal but not practical. Understanding the theory of variation reduces tampering
from Management, allowing the system to settle within its in-built range of stability. The
determination to reduce defects to zero shows the lack of understanding of the systems’

operation and characteristics in general.

The Theory of Systems advocates that managers tend to oversimplify problems to be
able to understand them. When the problems have been broken down, it is simpler but it is
no longer the problem as it is not in its normal environment. It is the interactions between the
parts that have created the problem. The variables involved are no longer a small number but
hundreds of them when viewed in a company's structure. Therefore, the problems should be
viewed as part of a bigger problem and not as a single one. This has created quick fix

solutions for seemingly straight forward problems.

The normal understanding of the simple word learning has also shown the difference
in perception in people’ mind. Double Loop learning should be the way people think in solving
problems but most of them do not use it consciously. This process for finding the root cause
problem is essential for the company to learn and evolve instead of just reacting to the
problems especially when major disturbances occur. Without Double Loop Learning, the
company will never improve its practice both in production nor management. And without

them, the company’s workforce will not improve on their efficiency and efficacy.
Therefore, before implementing any management concepts, the organisation must be able to

understand itself, the variation that exist, their knowledge of the business, organisation and

psychology of human beings must be known before the program can be successful. In this
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case, Company E attempted to implement Total Quality Control when they were not even
aware of their limitations. This new Shop Floor Management will hopefully provide them with
the framework to analyse the company’s current practice. This program will not be a success
if there is not a radical change in management style, not only in its organisational structure

but also in its way of treating the workers.
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The evaluation stage of this thesis will be aimed at confirming the hypothesis that was
drawn in chapter 1 by abduction. The whole research was done based on the problem
perceived by Management and the subsequent re-evaluation of the problem. Theoretical
rules used as foundations for understanding the concepts used by most successful
companies are the same concepts used by the company in Part ll. The complex interactions
are then analysed for their viability in the company in Part lll. Part IV then completes the final
stage where the discussion of the Implementation of a New Shop Floor Management will be

successful or not in the current situation.

Chapter 8 will be looking at Company E’s current situation and the insight was helpful
in assessing their management style during the crisis time. It shows not only their method of
dealing with problem situations but also their organisational structures that identified the
problem areas. The employees’ automatic behaviour to solving problems when they are
faced with a crisis has also been observed. This research has been an eye opener as to what
framework they were operating in. The mechanistic way of viewing the organisation can be
seen in the company as problems are treated as isolated incidents. This short-term vision is

erading the company’s long term strategic plans.

The three months spent at the company was not only a very steep, personal learning
curve on the academic side but also on the social aspect. It shows the lack of awareness of
practical fallacies in bridging the gap between theory and practice. The complex interactions
of the different sub-systems were also very interesting in their daily survival. The art of
obtaining accurate information was also very difficult to achieve in a time of mistrust. In

general, the personal learning has been greatly enhanced.

~ Note that the evaluations made will be more of theoretical than practical value since
the focus was on a leamihg organisation and that results can only be predicted not

calculated.
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Chapter 8 —- Recommendations of research

8.1 The Results of the Research

The initial focus on Total Quality Control of the Supply Department due to rejected
tanks from customers has prompted intervention from top management. Since the problems
were found to be non-standard dish ends, the investigation started at the production of dish
ends. But as the investigation probed deeper, it was found that the true cause is not localised
in the Supply Department but to an overall organisational problem.

Chapter 1 was concerned about problem identification and the new direction of this
research was found to be towards implementing a Shop Floor Management (SFM) instead of
implementing Total Quality Control in an attempt to collect accurate data for analysis. It also
provides a platform to develop the problem solving skills of the operators and managers as
how to measure the correct indicators of specific problems. The SFM will also provide a
standardised way of analysing problems for other departments in their daily operation. A
Systems Approach was used to conceptualise the problem holistically so that the chances of
failure will be lower when dealing with complex interacting sub systems.

After the three months, the restructuring continued with the appointment of a new
Industrial Engineering team to solve the problems. With only one production line functioning,
the production manager has also reduced the cycle time while increasing the targets closer to
the theoretical one. The head of the Quality Department was also moved to the Special
Production line to help solve their quality problems. Several senior managers were also
retrenched as well as voluntary resignation with severance packages. This shows the
continuous reshuffling of management personnel even after the three months of

restructuring.

All these changes were forced upon by the main company based on the unsatisfactory
return on investment. It seems that the measures taken are quite drastic and one wonders
how could this situation have become so critical and goes unnoticed for such a long time.
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8.2 Failure to identify problem

Deming's approach is to implement small changes so that the workers can learn from
the exercise to build up momentum and then let them take over from the learning process. It
will no longer be a top down approach but a bottom up organisation where the workers will
help in solving the main problems on the shop floor, namely quality of products. Again, the
moral tone of Deming is to treat the workers well for iéng term benefits rather than short term
goals. Especially with the threat of globalisation and the existing European Union, the aim
should be more focussed on strengthening core competencies as well as increasing the
number of competitive advantages of the company for survival in the long term. Therefore,
problem identification should have occurred on Shop Floor early in the manufacture of
process and not in the sales Department when tanks are rejected.

Looking at the production lines, the SOP and quality standards are all placed in a
visible place for continuous referrals for the workers. Even with the ISO 9000 standards, the
production line in theory is well equipped to produce quality goods. Engineers are certain that
the standards are easily attainable and yet, they can not explain why the current operators
are unable to get the exact dimensions for some parts for example. The “blaming contest”
between Head to Shell and Spinning Shop is not a problem solving method but tension
creating. Both sections are responsible for low quality tanks on the line with each
department’s own internal production problems, overflowing on the standard production line

and subsequently to the organisation.

Spinning Shop think that it has identified some of the possible causes of the dish end
problems but the costs involved to correct them is too expensive to warrant buying the
equipment just to “try out”. The shape of the dish end will still rely on the operator's skill to be
within the boilermakers’ acceptable range on the production line. In an attempt to standardise
the work, the copying function on the flow forming machine should be repaired so that at
least one variable is fixed. Not understanding the full capacity of the machines is not helping
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the production team in developing a better work process. Improvements from other work

processes can help reduce the amount of errors made on production line.

If the practical standards are différent from the theoretical ones, then the engineers
must use this new standard as the practical one. Benchmarking can then be applied to find
ways to improve the dimensions. Until a major improvement can be found to change the
dimensions dramatically, engineers will use them in their design and quality control checks.
The other point mentioned was the quality of raw materials used. The company is currently
using different materials to produce lightweight container tanks and that can also change the
characteristics of the material when it is being physically modified with bending and grinding.
The possibility that operators still use old settings on machines can affect the results but this
can not be verified as no tests have been performed to find the effects of wrong operating
procedures, e.g. the elastic effect when too much pressure was used to flow form a dish end.

Looking at the Head to Shell’s responsibility, their different end sized barrels still occur
in spite of the individual measurement of each plate. This indicates that errors are made, and
the control mechanism is not working. The technique suggested by one line manager was
rejected, as it was too time consuming but the logic of measuring only once (measuring the
last plate and correcting it) suggests the contrary. The opposition to this improvement plan
can be used to demonstrate the resistance to change from old employees who are used to
work in their traditional way. Not collecting the data on the measurements have also resulted
in shifting blames when the barrel ends’ differ, and until now, no one knows where the real
problem lies for this particular problem.

The logical solution to defective raw materials is to impose some penalty to the
supplier for providing low quality products. Or the company can implement some kind of
quality control at the supplier's factory before the parts are delivered. Reducing reworks on
the company’s premises also lowers the inventory levels and quality supervisors, thus saving
money. The benefits reaped from a co-operative supplier also helps to develop a partnership
and any improvement of production techniques or discovery of a market niche can be shared
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among them. But CE must be able to create this relationship with the supplier for positive co-

operation to take place. .

The suggestions from Quality Department are often neglected even though their
functions are known to be crucial in this line of business. This is due to their late feedback to
ré.ports‘ But the problem arises not from their side if the data delivered to them are late.
Figure 8.1 shows the possible situation where a reinforcing loop can occur within the
departments. If the cycle is not properly understood, the departments will always be trapped
in it. But the Quality Department did try to implement a faster response system with the help
of an IT project. The responses were so poor from the production and supply departments
that the project is on the verge of being abandoned. If no one takes a step to break out of this
cycle, there will be no solution to the problem. Also, the new production manager was
unaware of the Lotus Notes program for reporting defects on the line even though he was
part of the operations department in the company for some years now.

Late Delivery of Lack of interest from Repetition of mistakes on

Quality reports Production Department production line

e
+
Low morale {o generate + Quality Inspectors report
< )
same reports same mistakes

Figure 8.1: An example of a reinforcing loop of a vicious cycle of “decay” in CE

Looking at the production department's targets, their demands are justified if the
productivity of the workers is even less than the calculated standard. The increase in their
" targets will ot increase their productivity as the relationship between them is anything but
linear. The aim is to increase profits not by accepting more work orders but by reducing
costs. In an attempt to prove one's worth, the “greed” of the manager can either pull the
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company down with very low morale workforce or pull the company up with an energetic
workforce. But, based on the current situation, the first scenario seems to be more probable.

The production manager had actually forced this increase in target over the industrial
engineers. This again was prompted by the need to prove oneself to get the workers on the
“right” track to produce the theoretical targets for the company. What didn't help the manager
was an incident that was later known. On his first week at his new position, he had actually
sworn at team leaders and operators during a meeting blaming them for being lazy. He later
had to apologise for it as workers wanted to sue him in a disciplinary meeting. Not really
understanding the situation and acting on the current data has landed the new manager into
a very bad start with the workers. '

Also, instead of accepting new work orders, the goal should be to find solutions to
reduce the tanks lost due to lost time cycles. The ten per cent annual loss represents a
substantial amount of revenue. Instead of fixing the current leaky structure, the whole
organisation is pushing tanks across the production lines again. This continuous struggle for
earning more revenue is already taking its toll on the workers who see the company as a
mbney making machine at their expense.

8.3 The resistance of employees to improve

Workers -

The workers are resistant to change simply because they can not see the benefits of
improving their work practice when they get nothing in return. Learning some new theories
that is later going to be abandoned is of no value to them. Their long-term vision is simply
non-existent, as their aim is survival and not improvement at this stage. Their learning curve
will be longer as their level of education is quite low. The gap between theory and practice
will always seem too big to be crossed. To bring the workers from the bottom level of
Maslow’s hierarchy of needs up, the work involved will be enormous but then the aim is to try
to change the paradigms that the workers are used to work in. And this learning project will

take time, which most companies do not have in time of crisis.
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Workers' resistance to all these Quality control plans is very strong because there is
no incentive scheme for them to produce more or better quality products. They often use the
overtime as an excuse to earn that extra cash at the end of the month. This might seem trivial
but based from the recent financial reports, the company has spent too many resources to
produce tanks on time and the expenditure has even exceeded the expected profits. The
workers therefore prefer to earn overtime money monthly rather than from the elusive bonus
at the end of the year. They might therefore create work for themselves by delaying the

production on purpose. Most of the overtime workers are always the same people.

The existing training schemes apply only to newcomers. Nothing has been done to
upgrade and broaden the other workers’ level of knowledge or skills with other courses. The
training offered can be categorised as stagnant as the older workers learn nothing new from
it. They are often taught what to do but not the reason. In teaching the logic behind the
theories, the training will be more insightful to them. For example, certain defective welds
occur because of the wrong combination of gases. To correct the problem, gas X should be
controlled more often as it burns stronger. Examples like these are better suited for operators

who can relate to something that they have experienced before.

With the growing focus of the company to rely on contract workers to help them cut
costs during off peak periods, CE has also “passed” the message that the company is not
interested in their welfare. The sole aim of the operators is to provide the muscle that is
needed, not the brainpower. With this continuous change in the workforce, the core
competency of the company may be slowly eroding as the team spirit that was formed
between the workers are cbnstantly broken to make new ones. The team building exercise is

then considered useless, as no one is sure of his future in the company.

Management
The quality standards seem to be changing as the quality inspectors fail certain

aspects of the tanks when it should have been picked up at earlier stations. This not only
makes the workers lose trust in the system but also in the standards. The result is more fire
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predictable for any real data to be captured especially with dates of audit known six months
in advance. Calculations, analysis of graphs, meetings, etc. are not fed back to the workers
as an indication of their performance. Without these proofs, any new “orders” from top

management are viewed with suspicion and often met with fierce resistance.

The amount of pressure that the managers have applied on the workers has been very
high since they are involved in every small aspects of problems. The managers have even
performed the team leaders’ works sometimes. This therefore creates confusion about the
real power that the team leaders have over their workers. There is a tendency for the workers
and team leaders to wait for the manager’s opinion when they should have tried to solve the
problem themselves. Hopefully, with the new Shop Floor Management, the work will be split

according to the level of details analysed and the level of responsibility for everyone.

8.5 Conclusion

Without establishing a clear identity of the Company, the uncertainty has permeated
through the whole organisation. The strategic plans of their future seem sometimes, erratic to
workers as the goal post is continuously changing. Especially with the shift to World Class
Manufacturing system, CE’s traditional management structure seems to be unable to deal

with these unexpected problems that never existed before.

Operating on this type of production line, the co-ordination is crucial for the
organisation to run smoothly. Proper planning and defect free products seem to be missing in
the current goals of the departments considering their frequent occurrence. With the
continuous reshuffling of management personnel, the leadership/mentoring teachings for the
workers are too erratic to see any concrete results. And with each manager's mental model
and working ethics, the workers are continuously learning until they just give up trying to build
relationships. In some cases, some managers have never been moved, ensuring a very
stable position with continuously changing operators. Therefore, the trust factor is very rarely

built among the employees at certain departments.
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speakers mainly as it was the only common language known between them. One advantage
that the researcher might possible had in the trust building exercise was that he was from a
different country and race. Participant observation was thoroughly practised with the
operators. Gradually, the gap between them narrowed down to a workable level. The time
frame was about two weeks when another problem surfaced. The operators change shifts

every two weeks.

The researcher is suddenly faced with another problem of rebuilding trust with
completely new workers again. With the new found knowledge of trust building, the
researcher decided to start the exercise at both the Spinning Shop and the Head to Shell
section. The exercise was slightly faster with both groups as one shift has talked to the others
about the researcher and his work. As for the Head to Shell operators, the contact was easier
as they take their lunch near their workstations thus providing the occasion for trust building.
it is through these seemingly informal conversations that questions of a more formal nature
have taken place for interviews with managers. Then, unexpected problems came up. A
restructuring of the organisation’s management structure occurred with the retrenchment of
the Director of Production and the sudden death of the Production Manager. Now, the

interviews of managers had to wait for the new structure to be put in place.

At that time, the attitudes of most employees (whether managers or operators) were
stressed as their future were uncertain. This has in turn made interviews very difficult, as
everyone has to be seen performing very hard to avoid being retrenched especially with the
restructuring across the company. It was also very interesting to observe the company's
reaction to this unique set of events and its impact on the workforce. But then, the permanent

operators were used to these changes and the investigation continued at that level.

9.1.2 Operational aspect of the problem

The first striking feature of the manufacturing standards was the high degree of
accuracy expected from the workers. With precision of the order of mm, the equipment used
seems to be very old and yet the results are quite remarkable. Based on the operators’
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The Maintenance Department provides the support in the implementation phase in
addition to their normal duties. They make changes to newly acquired equipment to suit the
production line's needs as well as design their own tools. Their maintenance schedule is not
closely followed by the production line, which tends to operate on a JIT system. Therefore,
fire fighting is also a very common practice for the maintenance department and preventative

maintenance is only done during December period just before shutdown,

9.1.4 The Driving force behind the Production line

The driving force behind the whole production line is the Sales Department. They
discuss the work order as well as the delivery dates with the production manager before
accepting customers’ requests. Depending on the work orders, the Sales Department also
makes decisions as to what types of tanks go to which production lines. This is based on the
complexity of the work order and the possible bottlenecks that might be caused on the
standard production line for example. Since Standard line is the main income earner for the
company, their requests are rarely turned down. When asked about the ordering process, the
Sales Manager was adamant that any decisions taken to accept a work order have got the
approval of all managers before the order is accepted. Then, it becomes the responsibility of

the production department who has to meet the deadline of supplying the tanks.

But the other characteristic of CE that is creating disturbances on the production lines
and the planning is to satisfy as many customers’ orders as possible. Sometimes, a small
work order causes bottlenecks on a critical workstation and that changes the whole planning
schedule. This also happened when the company goes to international trade fairs where their
newest products are marketed. These new tanks did not cause any problems when their
prototypes were on the production lines but problems did arise when running on full-scale
production. Some employees complained about the timing of the new tanks operating on the
production line at a critical time of their delivery schedules and also at the insufficient

prototyping time allocated.
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In Time system relies on very well trained and experienced workers to make those costly

decisions. As for CE, this concept is not applicable at this stage.

As for the lack of response of the Intranet fault reporting system, the main causes
were attributed to lack of computers and understanding of the software. The infrastructure for
this fault reporting system is not even present and yet the line managers still want real time
data. Operating in a traditional framework relying on verbal agreements, the tendency is to
deny any wrongdoing when problems do occur. Emails or any other documents prove the
accountability of one’s work and that has prompted the non-use of these data capturing
systems. The most striking example of this breakdown in communication is the lack of
response to the production manager when he highlighted problems on the shop floor. Without
proper data, the intervention for quality is flawed as the defects may arise not only from

quality of parts or products or even from services provided.

Theoretically, the operator or the quality supervisor can stop the whole production iine
if not satisfied with the work but in practice, managers always override the decision as it is
too costly to solve problems with the whole production put on hold. The result is buffer zones
scattered along the production line where there are reworks. Continuous bypass of orders by
Production over Quality Department is creating a less strict work environment where the
“producing the right product the first time” phrase is no longer applicable. The reason given
by the Production Department over the continuous overriding was the unfounded proofs
given by quality Inspectors. The “they” syndrome is the easiest way to shift blame and the
results up to now seems to be working as there are no concrete proofs of what really

happened.

But in the end, it is people who generate all the defects. This is the reason for
continuous training where the logic behind some actions is analysed for improvement.
Workers with low educational background have the tendency to follow orders blindly and this
method of opération does not promote thinking and creativity among them. Their reliance on
the Quality controller is therefore to have the final decision on the quality of their work. More
advanced and continuous fraining is required for them before they can make those costly
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decisions on Quality. The Quality Department has sent several staff members to training but
as for passing the knowledge to the operators and managers, it seems that there is no

structured training time allocated for it.

As for assessing the validity of the issues raised by operators as well as quality
supervisors, the company has no structure to analyse them. There is no Knowledge
Management (KM) structure to deal with the valuable information on practical aspects of
problem identification. All these data can be used to train newcomers in differentiating good
and bad craftsmanship for example. The basic data capturing structure exists but the lack of
participation of the employees is preventing the capture of real data and hindering the
process of problem solving. Without proper information, the actions taken often worsen the
situation, The goal is to have feedback to the employees on what criteria they are being
benchmarked so that more accurate data can be recorded. Total Quality Control is needed
but not at this stage where data gathering as well as results of their analysis is essential.
Therefore, Shop Floor Management is the better option to Total Quality Control, which can be

developed on the SFM platform if needed at a later stage.

9.3 Viability of Shop Floor Management

Suzaki (1992) mentioned that the current business environment does not support
traditional organisations but more on progressive ones. Referring to Figure 4.1, the goal of
the company is to have skilled workers can be transferred to other workstations if needed.
They will also have a better understanding of the difficulties that other sections of the
production line face. They can even provide help by giving relevant practical feedback to
engineers when implementing quality controls on the production process. And once, they
have a holistic approach in problem solving, their learning curve is greatly increased for new

strategic goals that the company is striving towards to.

9.3.1 Ability to fdentify customers’ needs

Looking at the external environment, the supplier's inability to provide CE with defect

free metal sheets for its barrels is absolutely incornprehensible. Operating with an inefficient
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quality control system, the supplier is creating problems for its customers. But since it is the
unique supplier of raw materials in South Africa for the moment, CE is helpless with them.
The costs to check the quality of supplied plates is added to the costs of the tanks and the

chances of making errors increase as the number of workstations also increase.

Based on the model of Internal Markets, the main criterion in any business is to know
their customers’ needs and to exceed them if possible. Looking at the standard production
line’s processes, the goal is to produce completed quality products to the next workstations.
With two production lines, the company can create a competitive atmosphere where a
learning culture within the workforce will also help to remove any unproductive elements. The
drive to continuously prove that one is better than the other will also open ways for

innovations and improvements to occur on the Shop Floor.

The functions of the different support departments within the company must be clearly
explained to the workers. For example, the cycle times set by the Industrial Engineering
Department must be calculated when operators are operating under normal working
conditions and the improvements brought about will possible mean an increase in bonus or
an improvement in work conditions depending on the company's policies. Any data can be
‘tampered” with by operators if they see any future changes as detrimental to them. Some
operators even see Quality Supervisors as faultfinding employees in order to prove their
worth to the company. These misunderstanding of the departments’ functions often lead to
failures within the company. But the company will have to clearly define its policies.

9.3.2 Establishing a set of Core Values

Without a clear set of core values, the company will have a very confused workforce
as to what direction the company is moving towards to. The Japanese Companies in the 50’s
were focussed heavily on its workers with even lifetime employment in most cases. Western
companies initially view this as impossible but nowadays the success of the Japanese
economy is world renown. In this current case, the Company’s focus was on the quality of its

tanks as well as its flexibility to satisfy its customers. These goals have been reached but the
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workers see little advantages to them. What the employees see about the company is their

maximum use before being replaced by new equipment or new recruits.

These core values are essential for the company’s survival in the long run, as they
have to compete with other companies in the same field across the world. This is harder to
manage as the competitors are foreign based companies with a different working culture and
environment. Also, these core values must be feasible within the environment. This is
deemed necessary especially when the company's survival depend on a highly labour
intensive workforce like in CE. In South Africa, the use of low skilled labour is very high but
so is the large number of workers available in the market. The goal is therefore to have a
Business |ldea that coincides with the core values of the company with the interest of the

workforce in consideration.

Aligning business plans with the core values of the company will be easier to
implement as the basic infrastructures already exist. But the values can also be changed if
the external environment has undergone tremendous changes. This can again be
demonstrated with the Japanese companies where lifetime employment is on the verge of
disappearing in most major companies as the world economy is slowing down these days.
The core values of the company can also help the operators in reaching some of their needs
and then strive to reach the next level as depicted in Maslow’s hierarchy of Needs (Refer to
Figure 1.2).

9.3.3 Developing a Problem Solving Company

Every company spends part of their profits for training in an attempt to improve their
current practice to reach higher internaticnal standards. With ISO 9000 series, the drive was
to have these standards to be internationally competitive. Once the work process was
standardised, the goal was to increase problem-solving skills. The typical teaching was to
break down problems into manageable parts and then optimise them. But often, the
managers identify the wrong problem areas on the shop floor and when they try to solve the

problems, the results are often unexpected. Defects are not analysed in the light of why it
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Appendix A: Production line of the Spinning shop at CE

Workstation 1:

This workstation deals with the welding of semi-
circular plates. The welding is done using a TIG
plasma welder who welds on the whole length of
the

The operator then checks for any irregular
welds on the plate. If there are defects, the
welder uses a separate welding machine to
correct the mistake

Weorkstation 2:

The long welds are then grinded to have a
smooth finish of the interior of the dish
ends.

Workstation 3:

The plates are then sent to be x-raved for
gaps that may have been left out when
welding or erosion due to too much grinding

Workstation 4:

Repairs are done to the defective welds and,
depending on its severity, the dish end can
be sent back to the X-ray workstation again.
If the defect is not that severe, immediate
correction can be done.

The locating pin is welded in the middle of the
metal plate by measuring its radius. This is to
provide a point of reference for the coming
workstations.

Workstation 5:

The plate is then ioaded on the die to be
flow-formed according to the dimensions
required.

There are 3 die casts that are used to flow

form plates for a whole range of sizes of
tanks.
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Appendix A: Production line of the Spinning shop at CE

Are the dish ends’
dimension standards?

Yes

Workstation 6 Workstation 6: Pressing
‘ If the size of the dish end required is too machine
big to be flow formed, the plate will be
transferred to workstation 6 where the plate
will be pressed to have a more malleable
shape for the knuckling station (namely
station 8).

A 4
E Waorkstation 7 Knuckling e WY orkstation.7: '

f This knuckle radius and shape of the dish
ends are made. They start knuckling where
the flow forming has stopped. They cannot
change the starting point of knuckle.

Workstation 8 Grinding and Workstation 8:
polishing .

This dish ends are polished to attain a
certain roughness value for its’ inner
surface.

h 4

f

: Welding of rings .
Workstation 9 P enésg Workstation 9:

Dependent on the type of tanks, external rings
are attached to the dish end.

Sent back to the relevant
Y workstation to be reworked

1 Workstation 10 Quality Inspection

Defect free?

Yes

Supply
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Appendix B: Deming’s 14 point of Quality

1. Create constancy of purpose toward improvement of product and service, with the aim

to become competitive and to stay in business, and to provide jobs.

2. Adopt the new philosophy. We are in a new economic age. Western management
must awaken to the challenge, must learn their responsibilities, and take on leadership

for change.

3. Cease dependence on inspection to achieve quality. Eliminate the need for inspection
on a mass basis by building quality into the product in the first place.

4. End the practice of awarding business on the basis of price tag. Instead, minimize total
cost. Move toward a single supplier for any one item, on a long-term relationship of

loyalty and trust.

5. Improve constantly and forever the system of production and service, to improve

quality and productivity, and thus constantly decrease costs.

6. Institute training on the job.

7. Institute leadership. The aim of supervision should be to help people and machines
and gadgets to do a better job. Supervision of management is in need of overhaul, as

well as supervision of production workers.

8. Drive out fear, so that everyone may work effectively for the company.
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Appendix D: Field Notes

l Thicknes

Depth

Skirting f !

T -« e >

Circumference

The shape is more of a combination of all 6 properties but based from Tony {(manager of
supply shop), it looks like it is the circumference and shape (not measurable = not
quantifiable), mainly based on gut feeling but problem arises down the line.

Continuous banging to make the cover fit but it also distorts more when welding. The

cover distorts more and more as the process continues.

=) T O

Correct Wrong : Overknuckled Underknuckled Head

On the standard line
Welding/fitting head to shell

Measuring the circumference of the tank seems arbitrary especially when the
measurements are of the order of mm.

Time and resource consuming process when the fitting of the “head” is by trial and error.
(The welders often perform mathematical calculations to discard the very badly distorted
ones) .

The Quality inspectors’ work is very badly done as measurements differ. The shop floor

has to continuously check the measurements of the works.
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Appendix D: Field Notes

Why is NCR (non-conformance Report) never properly filled up? Line manager should
have filled it up!

Over-knuckle — outside the size. Better than under-knuckle. Impossible to work on it if too
small. Distortion when correcting mistake.

30 Million saved by firing 3 directors and when the other sections like pressure, food and
beverage, bulk tanks are sold off, money is also saved. 38% of workforce fired by end of
June.

18 out of 22 (81%)

8/10 (day shift) and 10/12 (night shift) but a lot more incomplete. Night shifts quotas also

impact on the day shift.

Past 3 yrs, profit of at least of 25 Million rands. Tremendous growth of market has
occurred over past 5 years. But so is the volatility of the market, 3 months change.
Management structure unclear. S3 going into S1.

Pressing may reduce the errors of knuckling but it is more time consuming than flow

forming.

DISH ENDS

Depth £ 2mm

Inside circumference +0, -2 mm

Alan Caldwell had a meeting with the employees vyesterday instead of tomorrow. No
advanced warning. Whole spinning shop didn’t go!

QC cannot have standards for knuckling because operators don't give it to them. All dish
ends are made according to the experience of the operators.

Possibility of increase in damaged tanks as uncertainty of jobs is also increasing.

8" of May
- Spinning shop coming to a stand still as they are not supplied with plates. Monty, the line

manager of spinning is also the manager of supplier side. S2 break down even though

production is fully booked till end of June.
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Appendix D: Field Notes

- Problems happening in frame shop concerning the new tank HO3. Problem in
manufacturing the parts

- New tanks running on the line full capacity with no pre-trial run

- CE has supplied hot soup before but removed that about 2 years ago.

- Lotus notes are used to keep a detailed report on defects but system failed because
simply there was not enough PC for the team leaders and line managers to fill in the
forms. There is still a lot of paperwork that is used to transfer data.

- Supervisors "lose” their workers if they lend it to others.

- No proper planning from engineering to production. Thickness of plates reduced from 4.6

0o 4.4 mm,

Meeting with new production manager

- 2™ week in position. Captured problem areas. Aware of production needs, different
attitudes to production line

- Availability of forklifts (from coordinating department). Push supplies to us and not us
pulling supplies. Use of kits to solve problems of parts missing?

- Sole responsibility — (means accountability)

- Maintenance — work until problem is fixed

- Planning — on time

| 12" of June
- Alan Caldwell is setting up a list of complaints daily, compiled it weekly and then send it to
relevant managers. Done that for 4 weeks but only got reply from 1 guy.
- Circumference main control of knuckling of dish ends

- Problem of circumference mainly for special line

Interview with Manager of Supplies

- No planning schedule and communication among department
.10 days of lead time prior to head to shell

- 15 days for special line lead time for cutting list

- 80% productivity overall
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Appendix D: Field Notes

main concern - Peaks of variation
Absenteism
New machine breaks down
HO1 problem tank
Customers control peaks — change customers needs
Accountability based on throughput and not activity based
Overtime — Raw materials not on time
Prefer labor brokers — attendance better
Things that are not tolerable are (1) Quality (2) time (3) Interdepartmental communication

14" of June

Introduction of automated machines will make the post of 15 grinders redundant

15% of market share before — now it is 25%

Production line initially designed for 12 tanks per day. Now ideally targeting 22 a day but
making about 18 tanks a day

Graphs for days lost on sick or unauthorized leave for May was printed out and given to
team leaders.

Stan, the night manager got slapped last Thursday and that has prompted a search for
alcohol, as some workers seemed to be under the influence of alcohol. Search resulted
in nothing.

The MD called industrial engineer for prompt installation of new grinding machine for July,
as the production line's new budget has not taken into account the workers. Nobody

knows where the new machine should go with the leave of Jaro.

Interview of sales manager

Initially, the sales people take orders from customers. Then ask for design engineers to
decide if the customers needs' can be made on the line. Then he decided whether the
tank could be manufactured on the standard line or special line. The next stage is
acceptance of work and cutting list is drawn out and given to the respective departments.

There is a lead-time of 10 days for standard line and 15 days for special line. There is a
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Appendix D: Field Notes

Huge buffer being built at spinning shop as overtime (Saturdays and Sundays) are being
eliminated.

Marketing strategy boasting the strength of CE as competitors are closing down.

Huge disciplinary action looming due to rumors of drunkenness, drugs, corruption
(kickback from suppliers, team leaders and labor brokers)

Last Thursday, Stan the night manager got slapped for wanting to fire a drunken guy
(suspected it) and a contractor got stabbed and beaten up. Canteen also got broken in
and chickens were stolen.

Metal detector broken and not being repaired for the past 3 months.

interview of Premept Engineer

Big Boss places order with contract engineer who then sends the order to draftsmen.
After completion, it is sent to the process engineer who checks the cutting list, drawings,
etc. The whole process takes about 3 days. The planning is done based on a Materials
Requirement Planning (MRP) system.

Component shop does not like to work according to drawings.

Mix of tanks important as design of production is done for one specific tank

No huge difference for more complex tanks. Workforce is paid for 80 tanks/week no
matter what quantity they produce.

Next target for production is 80 tanks

EIR (engineering incidence report). Afraid of giving it out. Fear of reprisal

If same mistake is made twice, then PUNISHMENT otherwise, it is fine provided that
there was some learning behind it.

4 people {draftsmen, pre-empt, process + boss) discuss tanks with modifications.

Only 1 pre-empt person is left out of 3. Now, he is concentrating on the cutting list only as
this is where most faults occur. (The drawings should be more concentrated for less
specialized persons! Engineering drawings are given to operators who might not have
been taught how to read these diagrams.

Mu!tipie pérépectives from all for new tanks.

There is no specific time on design of new container tanks for the two international shows.
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Appendix D: Field Notes

Extra work is passed on to maintenance dept.’s budget to install machines, etc.

Competitive dynamics concepts logical but not worth the money paid to them.

22 of June

interview with planning Engineer

in 1995, 11 days are needed for 1 tank to be completely manufactured.

Head to shell area, create a buffer of 2 days.

Control is the ability to communicate to others

World Class product with low cost equipment?

Proactive approach maintenance. Pre-checklist before shifts start

Distinct lack of supervision and enforcing of discipline at shop level.

Should have partnership relationship among workers and supervisors

No planning for 22 tanks from other departments

Sales department (sales program) gives planning department the work for the next batch
Fairly inflexible manufacture side (product mix). Fixed machine, certain amount of
capacity (unknown)

3 weeks ago, Production of HO3 tanks. No prototyping

No government subsidy

Human problems as one main problem in supply. Resistant to change

Start the use of Lotus notes again

Workforce (contract) not really qualified. De-skilling the work just to fit the workforce

Use of a Prof. from UCT to try to look at the market trends but somehow the plan did not

go through.

Interview with pre-empt engineer

Standardize all parts so as to reduce the chances of errors from operators
Outsourcing of certain departments
Delivery time, Quality and cost are the main factors that makes CE competitive

Mix on line strains supply. (This requires co-ordination and communication among

departments)
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