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The integration of Lean Thinking in the culture of Portuguese Organizations: enablers and
inhibitors

ABSTRACT

Organizations are faced with challenges such as the globalization of markets, climate change, social
issues, among others, which force them to prepare and organize themselves differently from traditional
ways. They must innovate their processes and products to succeed against competitors and reduce their
own waste, improving the way they design, produce and manage processes. To reduce this waste,
organizations have implemented Lean Thinking which requires an openness to transform organizational
culture, if this presents a barrier to this transformation. Thus, this PhD thesis aimed to develop a model
to assess the Organizational Culture of organizations and suggest a way for them to integrate the
principles of Lean thinking, delivering value to the customer, in those that are the key directional vectors

of any organization: quality, cost, delivery, safety and morale.

The research began with a critical literature review, which provided the basis for this PhD. This included
models of organizational culture, work organization and Lean implementation. During this review, it was
found that there was no model that integrated the original basis of the Toyota model, Lean principles and
an organizational culture model. Therefore, a three-dimensional model called the Integration of Lean
Thinking into Organizational Culture (ILTOC) was developed which relates the three levels of Schein's
organizational culture model, the five Lean Thinking principles and the Toyota Way 4P model. This model
includes a methodology which is divided into five phases and which guides organizations towards its

implementation.

To develop this model, a questionnaire, the "Bi-dimensional Instrument for Lean Culture Openness
(BDILCQO)", was developed and applied to five companies in northern of Portugal. The questionnaire
aimed at diagnosing the Organizational Culture and measuring aspects related to operational
effectiveness. The results of the questionnaire improved the understanding of the companies' awareness
of the gap between the actual state and the integration of Lean thinking principles in the organizational
culture. The model was validated in one of the organizations that participated in the questionnaire which
was the case study explored. The main contribution of this PhD consists in providing organizations with

a model to support those that intend to implement Lean Thinking in their Organizational Culture.

KEYWORDS: Lean Thinking, Organizational Culture, Schein model; 4P model



A integracao do pensamento Lean na cultura das Organizacdoes Portuguesas: facilitadores
e inibidores

RESuUMO

As organizacdes sao confrontadas com desafios como a globalizacdo dos mercados, alteracdes
climaticas, questdes sociais, entre outros, que as obrigam a preparar-se e organizar-se de forma diferente
da tradicional. Devem inovar os seus processos e produtos para terem sucesso contra os concorrentes
e diminuir os seus proprios desperdicios, melhorando a sua forma de conceber, produzir, e gerir 0s
processos. Para diminuir estes desperdicios, as organizacdes tém implementado o pensamento Lean
que requer uma abertura para a transformacao da cultura organizacional, se esta se apresentar como
barreira a esta transformacao. Assim, esta tese de doutoramento teve como objetivo desenvolver um
modelo para avaliar a Cultura Organizacional das organizacdes e sugerir um caminho para que estas
integrem os principios do pensamento Lean, entregando valor ao cliente, naqueles que séo os vetores

chave direcionais de qualquer organizacao: qualidade, custo, entrega, seguranca e moral.

A investigacdo comecou com uma revisao critica de literatura, que forneceu a base para este
doutoramento. Esta incluiu modelos de Cultura Organizacional, de Organizacdo do Trabalho e de
implementacao de /ean. Durante esta revisao, verificou-se ndo existir um modelo que integrasse a base
original do modelo da Toyota, os principios Lean e um modelo de Cultura Organizacional. Assim, foi
desenvolvido um modelo tridimensional designado de “/ntegration of Lean Thinking into Organizational
Culture (ILTOC)" que relaciona os trés niveis do modelo de Cultura Organizacional de Schein, os cinco
principios Lean Thinking e o modelo 4P da 7oyofa Way. Este modelo inclui uma metodologia que esta

dividida em cinco fases e que orienta as organizacdes para a implementacao deste modelo.

Para desenvolver este modelo foi desenvolvido e aplicado um questionario, designado de “ Bi-dimensional
Instrument for Lean Culture Openness (BDILCO)”, a cinco empresas do norte de Portugal. Pretendeu-se
com o questionario diagnosticar a cultura organizacional e medir aspetos relacionados com a eficacia
operacional. Os resultados do questionario melhoraram a compreensao da consciéncia das empresas
sobre o fosso entre o estado real e a integracdo dos principios do pensamento Lean na cultura
organizacional. O modelo foi validado numa das organizacdes que participaram no questionario que
consistiu no estudo de caso explorado. A principal contribuicdo deste doutoramento consiste em
disponibilizar as organizacdes um modelo para apoio as empresas que pretendam implementar o

pensamento Zearn na sua cultura organizacional.

PALAVRAS-CHAVE: Lean Thinking, Cultura Organizacional; Modelo Schein; modelo 4P

vi



TABLE OF CONTENTS

ACKNOWIBAGIMENTS. ... vttt ettt e e e e e et e e et e e e etbe e e et e e eabe e e sabe e e srreeanns iii
ADSTIACT. ... et e et e et e e e be e e ete e e reeeanns Vv
TS0 oo TR Vi
TabIE Of CONTENTS ..ottt e et e e st e e et e e sabe e e sbaeeebae e vii
LIST OF FIGUIES .ttt ettt ettt e e et e e et e et e e et e e e sabe e e eateeenbeeeeteeeanns X
LIST Of TaDIES ...ttt ettt e et et e e et e eabe e etbe e reas Xiii
List of Abbreviations @and ACIONYMS.......coiiuiiiiie ettt ettt st aeas XV
L Vi oo [0t i o o W OO P SRR U PR PRPPP 1
1.1 Background and mMotivation .........c...ooiiiiii i 1
L O o] =Tt 11 =T OO RSSO U RO UPRROUP 3
1.3 Research methodology framework ..........cueiiiiiiiiiiiie e 4
1.4 ThESIS SHUCTUIE ..ottt ettt erbe e etae e 5

2. LIEEIAUIE TEVIBW . ittt ettt et e e et e et e e s be e e sabe e e sbaeeeteas 6
2.1  Organizational cultures and work organizational models...........ccccccoeeiiiiiiiiiiiiic e, 6
2.1.1 Organizational CURUIE MOTEIS ......ccoiviiiiiiii e 6
2.1.2 Work Organizational MOdElS............coiuiiiiiiiiiiic e 18
2.1.3 Other models and @apProaChES .........ccuiiiiiiiiiie e 21

2.2 Le@n ProdUCHION ......oiuiiiiiic ettt 23
2.2.1 0rigins and defiNItIONS ........oiiiiiiiie et 23
2.2.2 Models @and PriNCIPIES ...cccuviiiiiie ittt ettt ettt et eb e e 26
2.2.3 Enablers VS iNhiDItOrS......ccuviiii e 29
2.2 L8AN CURUIE.....eiitee ettt ettt e et e e e ebe e e et be e e ebae e eateas 31

2.3 CrtICAl @NAIYSIS ...veevieiie ettt 32
3. Research methodology, strategies and mMethods ............coooviiiiiiii e 35
3.1 Research methodology SElECTION .........c.vvii i 35
3.2  Research strategy and data collection Selection............coocveiiiieiei e 37
3.2.1 Questionnaire purpose, structure and application ...........ccccoevveeveiiiiiie e 37
3.2.2 Case STUAY FESEAICH ...veiiirie ettt ettt e e et e et e et be e erae e e reas 41

Vi



4. Lean principles on the organizational culture of organizations: some results..........cc.ccccoeeeevneenne. 43

4.1  Interviewee’s profile and characterization.............ccocioii i, 43
4.2 Openness to the Lean Thinking principles and type of Organizational Culture ..................... 45
4.2.1 Denison and Neale model: the openness to implement the Lean Thinking Principles......... 46
4.2.2 Competing Values Framework: Organizational Culture trend ...........cooeeiiiiiiiiiiiiiiiiec. 52
4.3 RESUIS SYNMINESIS...iiiitiiiiiii ettt ettt ettt 68
4.3.1. BDILCO part 2 - Denison model reSUIS .......cueiiiiiiiiiccce et 68
4.3.2. BDILCO part 3 - CVF MOdel rESUIS .....cocvviiiirieiciie ettt 69
5. Integration of Lean Thinking into Organizational Culture model development.............cccccoevveenen. 71
5.1 Integration of Lean Thinking into Organizational Culture model dimensions ........................ 71
5.1.1 Three levels of Organizational Culture of SChein ... 72
5.1.2 Five Lean Thinking PriNCIPIES ........coiuiiiiiie ittt 73
B.1.3THE AP MOEL.....uviiiiieicce ettt eaae e 74
5.1.4 Linking between the three dimenSions............cooii i 76
5.2 Phases to implement the ILTOC MOdel..........oooiiiiiiiiiiiiiie e 76
5.2.1 Phase 1 = Train the t8aM .......coiiiiii e 79
5.2.2 Phase 2 - Identify the three levels of Organization Culture...........cccoeeviiiiiiiiiiii e 79
5.2.3 Phase 3 - In the selected value stream identify the Lean Thinking principles .................... 80
5.2.4 Phase 4 - In the selected value stream define actions...........cccoceeviiiiiiiii i 82
5.2.5 Phase 5 - Integration of the Lean Principles into Organizational Culture ........................... 84
5.3 UMM ittt et et e e e e eab e e e et b e e et e e sabe e e sabe e e eaaeeeans 86
6. ILTOC model implementation in @ case StUdY .....c..coouiiiiiiiiiii e, 88
6.1  Case study charaCterization............ccoeoiiiiiiii i 88
T (40T o1 1= T a1 Y= | 1R 90
6.2.1 Phase 1 - Train the “Solar” team ...........ccooviiiiiiiece e 90
6.2.2 Phase 2 - Identify the three levels of Organizational Culture of “Solar” team...................... 91

6.2.3 Phase 3 -
6.2.4 Phase 4 -
6.2.5 Phase 5 -

In the selected value stream identify the Lean Principles for the “Solar” team.... 95
In the Value Stream selected define actions for the Solar Team ..........cccocove...e. 97

Integrate Lean Principles into Organizational Culture of the Solar team............ 103

viii



6.3 DS CUSSION .ttt e ettt ettt ettt ettt e ettt ettt e e e et et e e re e et et reeeette e aaaeaaaraean 104

R 070 1 o 13 To] B U US VPP PR 107
7.1 Final considerations and lIMItations ...........ccccceoiiiiiiiii e 107
7.2 Contributions and answers to the research qUESHIONS.........c..cccceiiiiiiiiiiiii e, 109
7.3 FURUIE WOIK. ettt ettt et 110

RETEIENCES ..ttt b bt bbbt b bt b e 112

ADPENTICES ...ttt ettt b e e e be e be e e b e e et e e et r e e ebe e e eabeeeaeas 127

Appendix 1 - Parts of Organizational Culture Questionnaire (BDILCO) ......c.ccovveiiieiiiiiiiiiieciieeeee. 128

Appendix 2 = Training MOAUIES..........ciiiiiiiiie ettt ettt e 131

Appendix 3 - Daily Kaizen - Meeting AENda ........cooviiiiiiiiiii e 137

Appendix 4 - Record sheet template to collect actions to be developed for individual item ............... 139

Appendix 5 - Mission, Vision and Values of the case study .........cccoeiiiiiiieiicii e, 140

Appendix 6 - Daily Kaizen - Meeting Agenda NeW VEISION ........c.eeeiieiiiiciiiie et 141



LiST OF FIGURES

Figure 1 -
Figure 2 -
Figure 3 -
Figure 4 -
Figure 5 -
Figure 6 -
Figure 7 -
Figure 8 -
Figure 9 -
Figure 10
Figure 11

Figure 12 -
Figure 13 -
Figure 14 -

Figure 15

Figure 16 -
Figure 17 -
Figure 18 -
Figure 19 -
Figure 20 -
Figure 21 -
Figure 22 -
Figure 23 -
Figure 24 -

Figure 25

Figure 26 -
Figure 27 -
Figure 28 -
Figure 29 -
Figure 30 -
Figure 31 -

Research methodology framework ............cooviiiiiiiiiii e 5
LEVEIS OF CURUIE ... bbb 10
Correlation between the cultural traits and organizational effectiveness measures .............. 13
Correlations between the Culture Traits and Subjective Effectiveness Measures.................. 14
Correlations between the indexes and indicators of organizational effectiveness.................. 14
The Competing Values FramewWorK............couiiiiiiiiiiecce et 15
Organizational Culture Profile ........c..coiiiiiiii e 16
Representation of a Value Stream Organization............cccccooviiiiiiiii i, 23
THE AP MOEI ...ttt e te e nre e nteenneeanee s 28
- A word cloud from the phrases identified ..........cocooiiiiiiiii 30
= THE TESEAICN ONION ...t 35
Guidelines for the definition of the case study protocol.........cccccvviiiiiiiiiiiiiiicce, 42
HierarchiCal lVEL..........oviiei e 44
Years in the organization ... 44
= Years in the TUNCHION ..o 44
DemOographiC CatBEONY ... .uviii e 45
ReSpondent’s SENAEY .......uvii i 45
Results of interviews on case study 1 - Business Unit Production............c.cceevvviiiiiinnnnnee, 46
Results of interviews on case study 1 - Business Unit Service...........ccoovvvevivveeeeiccveeeeen, 47
Results of interviews on case study 1 - Corporate Unit 1 ......coooviiiiiiiiiiiiiiece e 48
Results of interviews on case study 1 - Corporate Unit 2 ........ocoeiiiiiiiiiiiiiiiiciecce e 48
Results of interviews on case study 1 - Corporate Unit 3 .......coooviiiiiiiiiiiiieee e 49
Results of interviews on case study 2 - Production ..........ccccooveeiiiiici e, 50
Results of interviews on case study 3 - SEIVICE.......cuviiiiiice e 51
- Results of interviews on case study 4 - Services in public administration...............cce....... 51
Results of interviews on case study 5 - Budgeting .......c..ooooveviiiiciiiice e, 52
Profiles for individual items related to case study 1 - Production area.........ccccoeeeeevveeenneee. 53
Individual items combined profile of case study 1 - Production area ...........cccceeeevevveeennnee. b4
Profiles for individual items related to case study 1 - Service area...........ccovvvvevevicvnrecnnnns 55
Individual items combined profile of case study 1 - Service area..........occceevevevceeeivereennnenn 56
Profiles for individual items related to Case study 1 -EHS area.........cocveveveeiceeccieeccnns 57

X



Figure 32 - Individual items combined profile of case study 1 - EHS area. ........ccoccceveiiiieiiiciiccn. 58
Figure 33 - Profiles for individual items related to case study 1 - Financial area............cc.ccccveeeuneennnnn. 58
Figure 34 - Individual items combined profile of case study 1 - Financial area.........c..ccoeeeevierineennnn. 59
Figure 35 - Profiles for individual items related to Case study 1 - Procurement area..........cc.cccuveeeee. 60
Figure 36 - Individual items combined profile of case study 1 - Procurement area. ............cccocoevveennnen. 61
Figure 37 - Profiles for individual items related to Case study 2 - Production area..........c..cccocoevneennnn. 62
Figure 38 - Individual items combined profile of case study 2 - Production area ..........ccccceeeeeinecnnn. 63
Figure 39 - Profiles for individual items related to Case study 3 - Continuous Improvement area......... 64
Figure 40 - Individual items combined profile of case study 3 - Continuous Improvement area. .......... 64
Figure 41 - Profiles for individual items related to Case study 4 - Service area. .......c..ccccoveevevieecneennn. 65
Figure 42 - Individual items combined profile of case study 4 - Service area..........ccoceeevveevieeecieeenen. 66
Figure 43 - Profiles for individual items related to Case study 5 - Budgeting area..........cc.ccccoeeevvneennnnn. 66
Figure 44 - Individual items combined profile of case study 5 - Budgeting area. ..........ccoceceevveeineennn. 68
Figure 45 - Integration of Lean Thinking into Organizational Culture (ILTOC) model...........ccveeeuneennen. 71
Figure 46 - Three level of Organization Culture of Schein in ILTOC...........ccoooiiviiiiiiii e, 72
Figure 47 - The five Lean Thinking PrinCIPIES.........ccooiiiiiiii et 73
Figure 48 - The 4P model of the Toyota Way, adapted by author of this thesis ............ccocceeiiiiiinnn. 74
Figure 49 - The 4P model, firSt IEVEL.......ccuviiiiiii e 74
Figure 50 - The 4P model, SECONA IBVEL.......ccviiiiiiiiiiie e 75
Figure 51 - The 4P model, third [8VEl .....cc.eeiiiiiiii et 75
Figure 52 - The 4P model, fourth [BVEl .........ccueeiiiiiiiii e 76
Figure 53 - Phases to implement ILTOC MOdel........ccoooiiiiiiiiiiic e 78
Figure 54 - Steps of the phase “Train the team” ... 79
Figure 55 - Steps of the phase “Identify the three levels of Organizational Culture” ...........ccoeoevveennnen. 79
Figure 56 - Steps of the phase “In the selected value stream identify the Lean Principles” ................. 81
Figure 57 - Steps of the phase “In the selected value stream define actions” .........cccccoevvevcveeicneenen. 82
Figure 58 - Steps of the phase Integrate Lean Principles into Organizational Culture ..........c...ccveee... 84
Figure 59 - Macro Process Continuous IMProvemMeNt...........ccveieeeiieei et 85
Figure 60 - Results of interviews on Solar TEAM .......cueiicveeiiiiicee ettt 93
Figure 61 - Profiles for individual items related to Solar Team .........ccoeevveiicieciciecce e 94
Figure 62 - Individual items combined profile of Solar TEAM ......c..oevvvviiiiiiiciec e 95
Figure 63 — Medium scores of each index of the second part BDILCO instrument — Mission .............. 98

Xi



Figure 64 -
Figure 65 -
Figure 66 -
Figure 67 -
Figure 68 -
Figure 69 -
Figure 70 -
Figure 71 -
Figure 72 -

Figure 73

Figure 74 -
Figure 75 -
Figure 76 -

Figure 77

Figure 78 -

Medium scores of each index of the second part BDILCO instrument — Consistency......... 99

Medium scores of each index of the second part BDILCO instrument - Involvement......... 99
Medium scores of each index of the second part BDILCO instrument - Adaptability......... 100
Denison Model (PArt 2)......couii oo 129
Cameron & Quinn Model (PArt 3) ..o 130
Lean concepts MaNUAL..........ocuiii ittt 133
Process CONCEPtS MANUAL ......cueeiiiiiiei et erbae e 134
Problem solving t00lS ManUal..........cc.ooooiiiiiii e 136
Daily Kaizen - Meeting agenda.........c.uveeiiiiiiiiiiie ettt 137
- Weekly Kaizen - Meeting agenda..........coeviiiiiiiii it 137
Monthly Kaizen - Meeting agenda ..........ooovviiiiiiiii e 138
Mission, vision and values of the case StUdy .........ocoeiiiiiiiiii i, 140
Daily Kaizen - Meeting agenda NEW VEISION ..........eeeiiiieieiiiiee ettt 141
- Weekly Kaizen - Meeting agenda NEW VEISION........cuveiiiiiiie ettt 141
Monthly Kaizen - Meeting agenda New VEISION ........cccveeiiiiieieiiiiee et 142

xii



LisT OF TABLES

Table 1 - Models of Organizational Culture from different authors ..........ccccoveveiiiciec e 9
Table 2 - Dimensions and traits of Denison Model ............cooiiiiiiiiiiii e 11
Table 3 - Definition of the Organizational Culture Assessment Instrument individual items.................. 16
Table 4 - Characterization of each individual profile by each type of culture..........cocccovviiiiiiiiiiinn, 17
Table 5 - Characterization and comparison of Work Organizational models ...........ccccocoiiviiiiiiiieineen, 18
Table 6 - The 14 Toyota Way PrNCIPIES ......c.uoiiiiiiicie ettt 28
Table 7 - Definitions Of faCOrS........oiiiie e 29
Table 8 - Identification of main enablers and inhibitors identified in the phrases..........c.cccccceeviiiennen. 30
Table 9 - Definitions according to some authors and dictionaries .........ccccccvevvevee i, 31
Table 10 - Parts of the Organizational Culture qUESHIONNAINE .......ccocviiiiiiiiii e 39
Table 11 - Organization’s charaCterization ..........cc.eeciicuiiii i 40
Table 12 - Classification code for INTEIVIEWEES .........ccuiiiiiiiiiice e 43
Table 13 - Number of the interviewees and their business areas for each case study ..........c.ccccceve. 43
Table 14 - Denison model results SYNhESIS..........coiiiiiiii i 68
Table 15 - CVF resuUlts SYNTNESIS ........ooiiiiiiiiic ettt ettt 69
Table 16 - Levels of Organizational CURUIE...........c..oeiiiiiieii e 80
Table 17 - Record sheet template to collect actions to be developed for individual item Dominant
CRAFACTEIISTICS ...ttt b ettt b ettt 82
Table 18 - Record sheet template to identify the gap between the current and future situation and to
AEFINE ACHONS ... bbbttt ettt e bt 83
Table 19 - Record sheet template for behavioral feedback from leaders ........ccccccoovvvviiiciiiciciieecee, 84
Table 20 - Company charaCterization .........c...ooiicueiiii i 88
Table 21 - Case StUAY SChEAUIE .........eeiiee ettt e se e srbe e eree e 89
Table 22 - Interviewees' characterization of the Budgeting area ..........ccovveeveeiiiiciii e, 90
Table 23 - TrainiNg SCREAUIE ... ..veeeeiceeee et ere e e 91
Table 24 - Artifact’s CalBEONIES . vvee e eree e 92
Table 25 - Current state Of KP........oooii e 92
Table 26 - CVF results synthesis of Solar team ...........cocvviiiiice e 95
Table 27 - Medium scores of the second part of BDILCO .........coeeviuiiiiiiiicie e 98
Table 28 - Scores for the profile item Dominant Characteristics ..........oovvvvieeicee i, 101
Table 29 - Scores for the profile item Organizational Leadership .........ccoceevveeeeeeiceeiciee e 101

xiii



Table 30 -

Table 31
Table 32

Table 33 -
Table 34 -
Table 35 -

Table 36

Table 37 -
Table 38 -
Table 39 -

Actions needed to increase the scores of Organizational Leadership..........ccccccovvveiiinneenne, 101
- Scores for the profile item Management of EMpIOYees ........ccocvveiiiiiiiiie e 101
- Actions needed to increase the scores of Management of Employees..........cccoceevveiennnn. 101

Scores for the profile item Organizational GIUE ............cceveiiiiiiiii e 102

Scores for the profile item Strategic EMPNases ........coovveviiiciiiieiceee e 102

Scores for the profile item Criteria 0f SUCCESS .....vvvviiiiiiiii e 102
- Actions needed to increase the scores of Criteria of SUCCESS ........ccoiiiiiiiiiiiiiie 102

KPI evolution since WK 19 until WK 48 of the Solar value stream...........c.cccoceiiiiinennnn 104

Characterization of the respondent (Part 1) ......ccccooviiiiiiiii e 128

Record sheet template to collect actions to be developed for individual item .................... 139

Xiv



LiST OF ABBREVIATIONS AND ACRONYMS

4P - Philosophy, Process, People and Problem Solving
5W2H - Who, What, Where, When, Why, How, How much
BDILCO - Bi-dimensional instrument for Lean Culture Openness
BPM - Business Process Management

BPMN - Business Process Management Notation

CEOQ - Chief Executive Office

CSF - Critical Success Factors

CVF - Competing Values Framework

EHS - Environment Health and Safety

GE - General Electric

GM - General Motors

ILTOC - Integration of Lean Thinking into Organizational Culture
IMVP - International Motor Vehicle Program

JIT - Just-In-Time

KPI - Key Performance Indicator

LO - Learning Organization

MI - Million

MIT - Massachusetts Institute of Technology

NUMMI - New United Motor Manufacturing Inc.

OC - Organizational Culture

OCAI - Organizational Culture Assessment Instrument
PDCA - Plan, Do, Check, Act

SAWG - Semi-Autonomous Work Groups

SDWT - Self-Directed Work Teams

sRQ - sub-Research Question

STS - Socio Technical System

TPS - Toyota Production System

U.S. - United States

VSM - Value Stream Mapping

WCM - World Class Manufacturing

Wind BOP - Wind Base of Plant

XV



1. INTRODUCTION

This chapter presents the background and motivation that supported this research. Then, the objectives
and specific purposes are presented, followed by the research methodology framework. To conclude, is

presented this thesis organization and structure.

1.1Background and motivation

The organizations are facing challenges such as globalization of markets, climate change, social issues,
among others, which require them to prepare and organize differently from traditional. The traditional
form of work inherited from Principles of Scientific Management of Taylor (1911), which has been adopted
in all organizations of goods and services, appear to be outdated considering the social, cultural and
economic context that is currently lived. The school, the internet, social networks have opened new
prospects, prospects of a better life but also the perception of contribution to society that takes the need

to feel involved.

Thus, the bureaucratic centralization from the application of Taylorism principles implemented to produce
goods and services (hospitals, banking, insurance, large shopping centers, etc.) is deprecated. This
centralization was characterized by a division of tasks and responsibilities between management and
production that linger in the design and structure of organizations today (Graca, 2002): i) unilateral
communication, closed, one-way: the information only goes down, not up; ii) there is a set of intermediary
levels, between the top and bottom of the organization, all perfectly hierarchical (i.e., at different
organizational levels) in a chain control, made up and down in line from the work of workers and the
control of the controlling by the central control services; iii) there is a socio-spatial differentiation

represented graphically in a chart.

The organizations are constituted by functional services to whom are attributed the organization of work:
i) planning service, ii) organization of staff and methods, iii) technical service, iv) quality control service,
among others. These services are designated functional silos (or islands) which prevented good
communication between departments and do not contribute to an effective organization as it does not

allow the synergy between these departments (Womack & Jones, 1994).

The 21 years of experience of the proponent of this Doctoral thesis in a large international company has

shown that these functional silos exist and contribute negatively for the organization's efficiency. This



company that starts as a national company, grew up and now it has offices in 65 countries and currently

employs 2500 employees.

The proponent of this thesis has been acquiring knowledge about Lean Thinking (Womack & Jones, 1996)
either in training or in visits to national and international companies, including Toyota in Japan, and
realized the many advantages of implementing this through cross-level organization where he works to

end with the functional silos.

Lean Thinking is a philosophy that began at Toyota Company as Toyota Production System (Monden,
1998; Ohno, 1988) in the post-war whose goal was to reduce costs and increase productivity through
waste elimination. Waste are all activities that did not create value from the customer point of view, i.e.,
that she/he is not willing to pay for. This system has become better known with the publication of the
best-seller of MIT researchers, Womack, Jones and Roos "The Machine That changed the world" in 1990
(Womack, Jones, & Roos, 1990). This book presented the results of a study on the comparison of
American and Japanese automotive industry, where the productivity of the second was superior to the

first.

The Japanese Toyota achieved higher productivity with fewer resources (less space, less inventory, less
human effort, less product development time, etc.). Thus, it was dubbed Lean Production whose key idea
is "doing more with less". Moreover, the involvement of people, "doing it right first time," use of human
potential (creativity), respect for people and their skills that brings a different organizational culture from

the existent Taylor's culture, are fundamental to this philosophy (Sugimori et al., 1977).

Much has been said about Lean, many times, questioning the advantages of Lean Production but Lean
is recognized as a management practice responsible for the returning of manufacturing to US companies
(Donofrio & Whitefoot, 2015). Companies like GE appliances used Lean practices to reduce the time to
assemble refrigerators to roughly two hours per unit from the U.S. average of nine to ten hours (Cowger,

2016). According to this author, Lean practices were a key factor to achieve this inshore process.

Many companies implementing Lean programs (either in public and private sectors) fail in accomplishing
their goals (Bortolotti et al., 2015; Gary Cowger, 2016; Grigg et al., 2020; Lean Frontiers, 2017; Liker &
Rother, 2010; Pakdil & Leonard, 2017; Pay, 2008; Sangwa & Sangwan, 2018; Saurin et al., 2020;
Schonberger, 2019). Researches that are studying the numerous causes of this lack of success are being
carried out (Bortolotti et al., 2015; Pakdil & Leonard, 2017; Sangwa & Sangwan, 2018). It was verified
that Lean processes are successful in certain companies (Amaro et al., 2019; Hines et al., 2004; Knol

et al., 2018; Lander & Liker, 2007; Liker, 2004; Womack & Jones, 1996).



Implementing and sustaining Lean is not equivalent. This occurs because there are barriers, namely, the
lack of Organizational Culture, leadership, resistance to change, lack of top management commitment,
Lean misunderstandings among others (Bortolotti et al., 2015; Gary Cowger, 2016; Grigg et al., 2020;
Hines et al., 2018; Leme et al., 2016; Liker & Morgan, 2006; Pakdil & Leonard, 2017; Sangwan et al.,
2003; Saurin et al., 2020; Schonberger, 2019; Shrimali & Soni, 2017). In specific, Organizational Culture
is very hard to identify in a company because it is inherent to the company itself and, often, is a mix of
some cultures. Moreover, Organizational Culture could be a facilitator and inhibitor, depending on the

organization (Amaro et al., 2020).

Nowadays, Lean Thinking is still not recognized as an Organizational Culture and, the Lean achievement
and Organizational Culture continue under discussion. Numerous current systematic literature reviews
on Lean can be found, specifically, Ferreira et al. (2016), Goes et al. (2017), Boscari et al. (2018),
Danese, Manfé and Romano (2018), Erthal and Marques (2018), Maijala et al. (2018), Antony et al.
(2019), Dorval, Jobin and Benomar (2019), Ramori et al. (2019) and Antony et al. (2020). However, a
gap was detected regarding research on the relationship between Organizational Culture and Lean
Thinking because only one of these ten publications indicate a definition of Organizational Culture. Dorval,
Jobin and Benomar (2019) projected an evidence-based classification of Organizational Culture. However,
in terms of future study, it is pointed out the requirement for a more detailed knowledge on Lean Culture

and its fundamentals, namely, artefacts, values, and beliefs.

The factors mentioned above contributed to the motivation of the theme of this thesis, i.e., the
development of a model to integrate Lean Thinking principles into Portuguese companies’ Organizational
Culture. With this, companies could become more organized to continue their struggle to achieve more

positive results (quality, cost, delivery, safety and moral) for their clients and stakeholders.

1.2 Objectives

This Doctoral Thesis aims to study the Portuguese organizations related to their Organizational Culture,
identify their openness level to Lean Thinking principles and apply a model to integrate such principles.
Throughout this study, the PhD student identified factors that enabled or inhibited this integration. For

this, the following phases were followed:

e Recognition of factors that enable or inhibit Lean implementation;
e Selection of some organizations to study that were known to implement Lean and others that did

not implement it;



e |dentification of the openness level to Lean Thinking;

e |dentification of the Organizational Culture predominant type of these organizations;
e Development of a theoretical model to integrate the Lean Thinking principles;

e Implementation of the model through a case study;

e Discussion and evaluation of the results;

e |dentification of new research opportunities.

With the model developed, it is intended to guide companies to implement Lean Thinking or, for those
that have already tried and failed, to recognize factors that led to failure and how to improve. In addition,
it is expected to get a model that organizations which want to implement Lean Thinking can adopt. With
this, it is expected that the implementation is successful in every way, i.e. customer satisfaction is
achieved, costs are reduced, productivity is improved and a safe, stable and enjoyable environment is

created.

1.3 Research methodology framework

This research was conducted to analyze, investigate, and answer to the following research questions and
sub questions:
RQ1: What are the factors that act as enablers and/or inhibitors on the integration of Lean Thinking
Principles in the culture of Portuguese Organizations?

sRQ1.1: Is the Organizational Culture an enabler or inhibitor in this integration?

sRQ1.2: Is it more difficult this integration in the departments farthest of operations?

To answer these questions, it was necessary to use a research methodology. The proponent of this thesis

designed a framework that includes four phases, as represented in Figure 1.

The first phase was focused on the literature review related to concepts, definitions and models of
Organizational Culture and Lean Production. In the second phase, it was developed a questionnaire to
study actual practices of organizations to identify the openness to implement Lean and the Organizational
Culture predominant type of the organizations. Five organizations were selected based on their
relationship with the proponent of this thesis. The questionnaire was important to identify the openness
level of the organizations to implement Lean. It was also intended to know the predominant organizational
culture embed in the organization. The third phase is the core of the research. In this phase it was
developed the theoretical model to integrate Lean Thinking principles in the Organizational Culture of the

organization. The last phase is related to the implementation of this model in a case study.
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Phase 4:
Application of the model

Case Study
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a case study

e model

Figure 1 - Research methodology framework

1.4 Thesis structure

The thesis is organized in seven chapters. Chapter 1 presents the introduction and motivation, describes
the research background, defines objectives, and presents the research methodology and the thesis

structure.

A general review of relevant literature is described in Chapter 2. The chapter presents the main concepts
and terms within the research field. First, it is presented Organizational Culture, next the Lean production

and then Lean Thinking. This chapter ends with a critical examination of this literature review.

Chapter 3 presents the complete research methodological approach, namely the questionnaire. The
questionnaire was applied to quantify the openness of the organization to the implementation of the Lean

Thinking on their Organizational Culture and to identify the predominant of Organizational Culture type.

Chapter 4 presents the results achieved by the questionnaires made in five Portuguese companies,
located in the north of Portugal. Discussion and conclusions are drawn grounded on the questionnaire’s

findings.
In Chapter 5 it is presented the theoretical model and wisely described.

In Chapter 6 it is the implementation of the model, describing the process and stages defined in it through

a case study. Then, discussion and final considerations are drawn.

The last chapter, Chapter 7, ends the thesis by presenting final considerations, contributions, and

discussion of future work.



2. LITERATURE REVIEW

This chapter aims to present the literature review on the thesis topic, to deliver a summary of the main
concepts. First, it begins by reviewing each concept involved, namely Organizational Culture, history of
Lean Production; definition of Lean Production and Lean Thinking; the principles of Lean Thinking;
definition of Culture; Lean Culture; reasons for the need to integrate Lean Thinking in the culture of

organizations; difficulties that have been encountered and the benefits for the organizations.

2.1 Organizational cultures and work organizational models

This section introduces some Organizational Cultures discussed in the literature, detailing two main
models: from the Denison and Neale authors and Cameron and Quinn authors. Then, it briefly presents
some work organizational models, synthetizing their main objectives and differences. Finally, it presents

other models and approaches that are being in discussion.

2.1.1 Organizational Culture models

Organizational Culture (OC) was defined by Schein in 1983 as “..the pattern of basic assumptions that
a given group has invented, discovered, or developed in learning to cope with its problems of external
adaptation and internal integration - a pattern of assumptions that has worked well enough fo be
considered valid and, therefore, to be taught to new members as the correct way to perceive, think, and
feel in relation fo those problems.” (Schein, 1983, p. 14). This definition, probably, was one of the first
formal definition, as this author was the first to noticed this pattern (Schein, 1988). According to this
author, organization's culture born in the head of its founder and his/her ideas about truth, reality, and

the way the world works.

According to some authors, namely, Glynn et al. (2018) and Teehankee (1993) the interest on
Organizational Culture started in the seventies. For example, in 1979, Pettigrew (1979) published the
paper “On studying Organizational Cultures” where he developed a longitudinal study in a school.
According to Schein (E. Schein, 1988), this interest began when a new management style emerged: the
Japanese management style (Culpan & Kucukemiroglu, 1993; Schein, 1984; Szostak, 1984). This was
reinforced by Teehankee (1993).

Goffee and Jones (1996) considered that cultures of management type reflect the sociability and
solidarity. These are related to “what holds the organization together” (Goffee & Jones, 1996). According

to them, high sociability leads to better collaboration, information sharing and openness to new ideas.



However, it could also have disadvantages, e.g., the friendship environment created could inhibit
discussion. Nevertheless, when the organization members felt they are reflected in the Organizational

Culture, the work atmosphere tends to be more pleasurable, which increased morale (Demir et al., 2011).

According to Demir et al. (2011), Singh (2007) and Wilkins and Ouchi (1983) the identification of the
members of an organization with the Organizational Culture create a positive image and commitment
that could outperform others with non-existent culture. With this, the organization performance is also
influenced, which gives more importance to the need to study it (Calori & Sarnin, 1991; Cheng, 1989;
Demir et al., 2011; Scott et al., 2003; Warrick, 2017).

This shows the richness of an Organizational Culture and, at the same time, the difficulty to understand,
manage and change it. It also explains why so many different terms/designations are used to name
“Organizational Culture”, but, many times, wrongly used (Schein, 1986). The first and perhaps the most
important point is that probably no one cannot really understand another culture at the level of its basic
world view (Schein, 1981). According to this author, Organizational Culture has not been adequately

known in the organizations and different cultures could be found.

Therefore, Organizational Culture should be addressed seriously Schein (1986), because it implies a
change process. This change is related to the culture modification and transformation and when this
happen, involving or not the affected ones, could counter strong resistance (Schein, 1984). Dyer (1983)
considered that to modify a culture, seven steps are necessary: (i) culture audit (diagnosis); (i) cultural
assessment and need for change determination; (iii) cultural risk assessment; (iv) cultural pattern
unfreezing; (v) cultural elite elicit support; (vi) intervention strategy selection; and (vii) monitoring and
evaluation. So, knowing the Organizational Culture is vital and can decrease the risk of failure (Schein,

1981; Schwartz & Davis, 1981).

As can be seen, to change a culture, an organized complex set of trade-offs among structure, systems,
people and culture is implied (Schwartz & Davis, 1981). A lot of aspects are related to and influenced an
Organizational Culture, namely: groups, dynamics, strategies, philosophy, leadership, habits, paradigms,
sociability, socialization, solidarity, models, traditions, climate, skills, norms, change, behavior, patterns,

among others.

From the above, it is recognized that Organizational Culture is a complex interlinked concept that is not
immediately recognized or identified. This means that the change requires a huge effort from the

organization and is a long-term project coordinated and led by top management (Schwartz & Davis, 1981).



Without a considerable level of agreement on the organizational values, a robust culture does not exist

(O'Reilly et al., 1991).

Furthermore, the Organizational Culture concept appeared linked to the Organizational Psychology, Social
Psychology, and Social Anthropology (Glynn et al., 2018; Pettigrew, 1979; Scott et al., 2003). Others,
specifically, Teehankee (1993), also related it to Organizational and Management Theory, and to the
pioneers of the formal study of organizations, such as Max Weber, Henry Fayol and Frederick Taylor
(Scientific Management Principles). This author also related it to the Human Relations Movement in
organizational studies of Elton Mayo, Abraham Maslow and Douglas McGregor and systems schools
promoted by Daniel Katz and R. L. Kahn. Roethlisberger and Dickson (1961) and Parsons (1991),
previously noticed these interactions. Other contributions were given to the Organizational Culture

definition and understanding (Gorman, 1989; Ott, 1989).

Attending to this, numerous authors from different contexts have been suggesting instruments to diagnose
the Organizational Culture (Cameron & Quinn, 2011; Cameron & Quinn, 2006; Demir et al., 2011;
Denison & Neale, 1999; Dyer, 1983; Harrison & Stokes, 1992). In such diagnosis one should be
conscious that more than one culture, e.g. related to departments or hierarchy, could co-exist within an

organization (Cameron & Quinn, 2011; Dyer, 1983).

Thus, Organizational Culture is a very important concept and research topic, being a fertile field in
publications, where Schein, Hofstede, and Denison presented three publications within the 25 most co-
cited references (Leyva-Duarte et al., 2019). According to the bibliometric study on Web of Science of
Leyva-Duarte et al. (2019), they are the principal founding authors of Organizational Culture in the
Management of Business economics research area. Table 1 characterizes the models from the three

mentioned authors as well as other four models.

Attending to the literature review, some authors, namely, Al-Najem (2012) and Pakdil and Leonard (2015)
are relating some of the models defined in the Table 1 to Lean Thinking (section 2.2.2) that is the main
core of this thesis. Such models are the models from Schein (Schein, 1988), Denison and Neale (1999)
and Cameron and Quinn (2006). This was the reason to select them to base the model and questionnaire
developed in this thesis and to deeply discuss in the following sections. More details of this selection will

be presented in the research methodology chapter (chapter 3).



Table 1 - Models of Organizational Culture from different authors

(Amaro, Alves & Sousa, 2021)

Author of the model Dimensions Elements/ Example
Power Characteristic of an entrepreneurial organization, e.g., small start-ups where the power
(Handy, 1978) lies with the founder and/or highest boss.
Role Highly job-oriented and can often be found in bureaucratic organizations.
Handy and Harrison Task Employees are experienced professionals and are problem-solving oriented. Often
Model of deploy temporary teams, in which cooperation is paramount.
Organizational Culture | Person Employees have complete independence, are highly educated and can work with their
own expertise, e.g. law firms, health companies or academic research teams.
Artefacts Visible organizational structures and processes (hard to decipher), observable, e.g.
i technology, art, office layout, codes dress, public documents, employee orientation, ...
(Schein, 1983; - - - TP .
; Values Strategies, philosophies, espoused justifications and goals, ideals, norms, standards,
Schein, 1984, 1988) o ) )
moral principles, and other untestable premises - with greater level of awareness.
Underlying Taken for granted belief, habits of perception, thought and feeling (ultimate source of
Three-level model . : ; S )
assumptions values and action), unconscious; those are usually invisible. Refer to beliefs,
perceptions and thoughts, often unconscious.
Power People are motivated by rewards and punishments and by the wish to be associated
(Harrison & Stokes, with a strong leader.
1992) Role People perform specific functions in order to receive defined rewards.

Four-culture model

Achievement

Intrinsic rewards (people like their work, want to make a worthwhile contribution to
society, and enjoy interacting with colleagues or customers.

Support Mutual trust between the individual and the organization.
Mission Clarity of direction that keeps the efforts of the total group in alignment. Understanding
(Denison & Neale long term direction. Clarity regarding more immediate tasks and actions.
' Adaptability Ability to create change. Ability to recognize mistakes and learn from them. Capacity
1999) ; ) ) -
to track and respond to changes in the business environment. Willingness to be
Organizational Culture customer driven. X .
Model Involvement Workers see a connection between the work they do and the goals of the organization.
Consistency Points to how effectively a company organizes and coordinates its different jobs to meet
its goals and objectives. How well does its people speak the same language and values.
Uncertainty The extent to which members of an organization or society strive to avoid uncertainty
Avoidance by relying on established social norms, rituals, and bureaucratic practices.
Power Degree to which members of an organization or society expect and agree that power
Distance should be stratified and concentrated at higher levels of an organization or government.
In-Group Degree to which individuals’ express pride, loyalty, and cohesiveness in their
Collectivism organizations or families.
Institutional Degree to which organizational and societal institutional practices encourage and
Collectivism reward collective distribution of resources and collective action.
(House et al., 2004) ) - - — . .
Gender Degree to which an organization or a society minimizes gender role-differences while
GLOBE Equalitarianism promoting gender equality.
Assertiveness Degree to which individual in organizations or societies are assertive, confrontational,

and aggressive in social relationships.

Future Orientation

Degree to which individuals in organizations or societies engage in such behavior as
planning, investing in the future, and delaying individual or collective gratification.

Performance
Orientation

Degree to which an organization or society encourages and rewards group members
for performance improvement and excellence.

Human Orientation

Degree to which individuals in organizations or societies encourage and reward
individuals for being fair, altruistic, friendly, generous, caring, and kind to others.

(Cameron & Quinn,
2006)

Competing values
framework (CVF)

Clan (collaborate)

Commitment, communication, development.

Market (compete)

Market share goal, achievement, profitability.

Adhocracy (create)

Innovative outputs, transformation, agility.

Hierarchy (control)

Efficiency, timeliness, consistency, and uniformity.

(Hofstede, 2011)

The 6-D model

Power distance

Different solutions to the basic problem of human inequality.

Uncertain avoidance

Level of stress in a society in the face of an unknown future.

Individualism VS.
Collectivism

The integration of individuals into primary groups.

Masculinity VS.
Feminist

The division of emotional roles between women and men.

Long term vs. Short
term orientation

The choice of focus for people's efforts: the future or the present and past.

Indulgence VS.
Restraint

The gratification versus control of basic human desires related to enjoying life.




2.1.1.1 Schein model
The Schein’s definition of Organizational Culture was calling the attention of the scientific community to
the emergence of a new management style: the Japanese style. Schein is considered one of the most

important experts in organizational change and most cited in this subject.

Schein (1988) developed a model that includes three levels (Artifacts, Values and Underlying

assumptions), Figure 2.
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Figure 2 - Levels of Culture
(Schein, 2004)

As Schein said the term level is the meaning of the degree to which the cultural phenomenon is visible to
the observer. On first level (Artifacts) is where are documented the visible products of the group, “such
as the architecture of its physical environment: its language; its technology and products, its artistic
creations; its style, as embodied in clothing, manners of address, emotional displays, and myths and
stories told about the organization, its published lists of values, its observable rituals and ceremonies;

and so on” (Schein, 2004, p. 25).

In this level the things to document are both easy to observe but very difficult to decipher. As it is difficult
to decipher, during this documentation phase is necessary translate the visible products of the group
(artifacts) into clear assumptions recognized for all the group. With these clear assumptions, it is possible
to proceed to the second level (Espoused Beliefs and Values). In this second level, it is important to

analyze if the assumptions are aligned with Beliefs and Values of the organization. On the third level, it
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must be analyzed the level of congruence of the Espoused Beliefs and Values with the Underlying

Assumptions.

The presence/absence of elements of the levels could indicate different culture of management, even,
inside the same organization. For instance, Schein (1996) distinct three cultures of management: (i) the
“operators” — who make and deliver products; (i) the “engineers” — who design and monitor the
technology and what organization does; and (iii) the “executives” — who do the financial accountability.
Numerous times, these three work independently and learn differently, thus inhibiting the organization to

act as a unit and obstructing efficiency and effectiveness (Schein, 1996).

The strength and degree of integration of a culture is a function of the stability of the group, the length of
time the group has existed, the intensity of the group's experiences of learning, the mechanisms by which
the learning has taken place, i.e., positive reinforcement or avoidance conditioning, and the strength and
clarity of the assumptions held by the founders and leaders of the group. Also note that the learning
occurs both with respect to external survival issues and internal integration issues, and that it covers

perceptual, cognitive, and emotional responses (Schein, 1988).

2.1.1.2 Denison model
As seen in the Table 1 above, the fourth model is the model from Denison and Neale (1999). This model
is based in four traits: i) Mission, ii) Involvement, iii) Consistency, and iv) Adaptability. Each trait has three

indexes that are represented in Table 2.

Table 2 - Dimensions and traits of Denison model

Trait Indexes
1. Strategic Direction & Intent: creating multi-year strategies so that priorities are established to make the vision
come true;
Mission 2. Goals & Objectives: means creating short-term, specific goals established that help employees see how their

daily activities connect to the vision and the strategy;

Vision: here is the ultimate reason why you are in business — your purpose — what you are trying to achieve.

Empowerment: they have defined areas where employees can make decisions and where they can't;

Team Orientation: employees support each other in achieving goals and teamwork is encouraged;

Capability Development (training, coaching, and trying new roles and responsibilities are ways of developing new

competencies).

Core Values: a clear set of core values help to make consistent decisions and behave in a consistent manener;

2. Agreement: through dialogue and getting multiple perspectives on the table people can reach agreement in case

Consistency of difficult issues;

3. Coordination & Integration: employees understand how their work impacts others and vice versa. They make
sure that work is coordinated to serve the organization.

1. Creating Change: welcoming new ideas, being willing to try new approaches to doing things, see creating change
as part of running a business;

2. Customer focus: employees serve internal and external customers and look for new and improved ways to meet
customer expectations;

3. Organizational Learning: gaining knowledge from successes and failures, and thoughtful risk taking. The reaction
to reasonable mistakes is ‘What can we learn?'.

Involvement

w N e w

—_

Adaptability
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Through a questionnaire, the Denison model analyze the Organizational Culture of the organizations that
involve the four traits and respective indexes (Denison & Neale, 1999). Such dimensions are described

next.

With the trait Mission, it is intended to analyze how the direction and goals that serve to define an
appropriate course of action for the organization and its members were captured. It is important to
appraise the organization to examine whether employees are conscious of the company’s direction in
terms of the clarity about their strategy, mission, and direction of work. Furthermore, it must be verified
if the organizational goals are clear and agreed upon by employee, if the goals set by leaders are attainable
and realistic. Whether there is a key indicator to show how distant the company is from attaining their
goals and to verify if the people involved are held of what needs to be done to achieve the goals. Lastly,
it is also essential to verify whether vision is explained clearly to employees and know if it is clearly broken

down in short- and long-term goals.

The trait Involvement strongly encourage employees’ involvement and create a sense of ownership and
responsibility (Denison & Neale, 1999). On Involvement, empowerment and training are crucial. This trait
illustrates the degree of people’s involvement in their work. Numerous questions could be questioned to
measure involvement. For example, where the decisions are completed in department or derive from top
management to down? Is information straightforwardly and timely accessible to people? Do workers have
confidence themselves for making constructive impact on company? Do people become involved in
business planning? An organization must always attempt to learn from failure. In addition, there should

be a scheme of incentive and reward to encourage people coming up with innovative ideas.

The trait Consistency provides a central source of integration, coordination, and control (Denison & Neale,
1999). Consistency looks to teamwork and inter-departmental relation. Here is important to see whether
organizations are consistent in solving problems, and the behaviors of dealing with any divergence
occurred within a particular department. How an organization establishes consistency in its principles

and practice? How many perspectives are work together into a common goal?

The trait of Adaptability is related to how the organizations embrace a system of norms and beliefs that
support the organization’s capacity to obtain, interpret, and translate signals from its environment into
internal behavioral fluctuations that rise its chances for survival, growth and development (Denison &
Neale, 1999). On Adaptability, it is important to have a good relationship with customer and supplier.
Here, is predictable to know the ability of an organization to response to its customer variation and market

request, whether the organization has flexibility, whether there is support between departments in an
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organization mostly when change is obligatory. This adaptability gives more results when the organization
pays attention to its customers by understanding their needs, by their feedback and when employees are

aware of customers " needs.

These traits have a significant correlation with sales growth, profits, quality, employee satisfaction, and
overall performance. The Figure 3 summaries the correlation between the cultural traits and
organizational effectiveness measures. The direct impact is not immediately achieved and may take some
years, or even decades, to see the results. This happen because this is about Organizational Culture
change and examples from Toyota show this.

Market Share
Sales Growth

ROI

ROS

%,
7 Internal Focus S

%

Quality
ROI
Employee Satisfaction

Figure 3 - Correlation between the cultural traits and organizational effectiveness measures
(Denison & Neale, 1999)

Using data from 764 organizations, Denison et al. (2004) verified that the four different cultural traits
(mission, consistency, adaptability, and involvement) were indeed related to different criteria of
effectiveness. Their research found that the traits of mission and consistency were the best predictors of
profitability, the traits of involvement and adaptability were the best predictors of innovation, and the traits

of adaptability and mission were the best predictors of sales growth.

Later on, Denison et al. (2014) evaluate the criterion-related validity of the indexes from the Denison
Organizational Culture Survey as organization-level predictors of effectiveness using subjectively rated

indicators. Correlations between the culture traits and ratings of sales growth, market share, profitability,
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quality of products and services, new product development, employee satisfaction and overall

performance are presented in Figure 4, based on data provided by Denison et al. (2014).

e |nyolvement === Consistency Adaptability e \ission

Sales growth

0,7
0,6

Overall performance Market share

Employee satisfaction Profit

New product Quality

Figure 4 - Correlations between the Culture Traits and Subjective Effectiveness Measures
(adapted from Denison et al., 2014)

The Figure 5 shows the correlations between the culture indexes and ratings of sales growth, market
share, profitability, quality of products and services, new product development, employee satisfaction and

overall performance based on the same data from Denison et al. (2014).

e Sales growth e \larket share Profit
e Quality e New product Employee satisfaction

e (Qverall performance
Strategic direction and

Organization learning 0,7 Goal orientation

Customer focus Vision
Creating change Core values
Capability development Agreement

Coordination and

Team orientation . .
integration

Empowerment

Figure 5 - Correlations between the indexes and indicators of organizational effectiveness
(adapted from Denison et al., 2014)
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2.1.1.3 Cameron and Quinn model and Competing Values Framework
Organizational Culture covers a complex, comprehensive, interrelated, and ambiguous set of factors. For
this reason, when diagnosing and assessing organizational culture it is not possible include all relevant

factors.

Cameron and Quinn (2006) created the Organizational Culture Assessment Instrument (OCAl) to
measure the organizational culture. In this instrument, it is used a framework called Competing Values
Framework (CVF). CVF uses two logical dimensions in a Cartesian graph: i) first dimension, the y-axis,
distinguishes effectiveness criteria in flexibility and discretion in contradiction of stability and control; ii)
second dimension distinguishes internal focus and integration against external focus and differentiation.
The Figure 6 shows that the combination of these two dimensions forms four quadrants, which state core

values upon which judgments are made in an organization (Cameron & Quinn, 2006).

Flexibility and Discretion
A

CLAN ADHOCRACY

4
Y

HIERARCHY MARKET

[nternal Focus and Integration
Uﬂ!]l’.!]u-).‘@}] l(] I.'!‘UB *-il'l)l).{ IBUJG]-\_H

Y
Stability and Control

Figure 6 - The Competing Values Framework
(Kim S. Cameron & Quinn, 2006)

The conflicting values (“competitors”) in this model are characterized by the diagonal quadrants. These
values advocate the model’s name, CVF. Each of these quadrants, in turn, defines the dominant profile
of a particular type of Organizational Culture: Adhocracy, Market, Hierarchy and Clan Culture, succinctly

described in Figure 7.
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Figure 7 - Organizational Culture Profile
(adapted from Cameron & Quinn, 2006)

To define the profiles, the organizations must fill out a questionnaire that will highlight aspects of
organizations " culture to identify dominant culture type. The questionnaire includes six individual items:
i) Organizational/Dominant Characteristics, ii) Organizational Leadership, iii) Management of Employees,

iv) Organizational Glue, v) Strategic Emphases and vi) Criteria of Success (Table 3).

Table 3 - Definition of the Organizational Culture Assessment Instrument individual items

ltems Definition

Dominant Characteristics Dominant characteristics of the organization, or how the organization is characterized overall.

Organizational Leadership The leadership style and approach inherent in the organization.

Management of Employees Employee management or the style that characterizes how employees are treated, and the working
environment is characterized.

Organizational Glue The organizational 'glue' or bonding mechanisms that hold the organization together.

Strategic Emphases Define which areas of emphasis to target in the organization’s strategy.

Criteria of Success Determine how victory is defined and what is rewarded and celebrated.

This framework indicates the dominant profile, allowing understanding if it is the most adequate profile
to allow long-term success and sustainability in Lean growth and application (Paro & Gerolamo, 2017).
The responses to the six items: Dominant Characteristics, Organizational Leadership, Management of
Employees, Organizational Glue, Strategic Emphasis and Criteria of Success, help to highlight aspects of

organization’s culture that identify its dominant culture type.

The Clan Culture emphasizes the employee involvement and teamwork. The Hierarchy Culture

emphasizes control, standardization, and predictable performance outcome techniques. The Adhocracy
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Culture emphasizes creativity, problem-solving processes, and decentralization. The Market Culture

emphasizes efficiency, productivity, and continuous quality improvement.

The core values presented early in each type of culture are the main concerns because of the choice the

type(s) of predominant Organizational Culture. The analyses of the six individual items will permit verify if

the predominant Organizational Culture is congruent. To help this analysis, Table 4 presents the

characterization of each individual profile by each kind of culture.

Table 4 - Characterization of each individual profile by each type of culture

(adapted Cameron & Quinn, 1999)

Culture Profile items Description

type
Dominant Characteristics | A very personal organization, like a big family. Individuals feel they can share their problems.
Organizational Leadership | The leader of the organization is a mentor, a facilitator, almost a parental figure.
Management of The management style in the organization is characterized by teamwork, consensus and
Employees participation.

Clan Organizational Glue The basis on which the organization is maintained is loyalty and implication, cohesion and
teamwork being characteristic of this type of culture.

Strategic Emphases The atmosphere in the organization is pleasant and participative. There is a great deal of
openness and trust.

Criteria of Success Success is measured on the basis of human resource development, teamwork and caring for
people.

Dominant Characteristics | The organization is very structured and formalized. Bureaucratic procedures usually govern
what people do.

Organizational Leadership | The leader is usually designated as being a coordinator or an efficient technician.

Management of The management style is characterized by job security, job tenure and predictability.

Hierarchy Emplo.yee.s - — — — -

Organizational Glue The governing principles of the organization are formal principles, detailed rules and
procedures. It is important to maintain smooth, regular functioning.

Strategic Emphases The climate is characterized by rigor and clarity. Procedures are clear.

Criteria of Success The organization defines success based on efficiency. Low production costs and guaranteed
on-time delivery of products are key points.

Dominant Characteristics | The organization is very competition-oriented. The main concern is to get the job done well.
Individuals are oriented towards high performance and high productivity.

Organizational Leadership | The leader is generally regarded as a great director, productive and competitive.

Management of The management style in the organization is characterized by strong competitiveness,

Employees production and performance.

Market Organizational Glue The concern with production and the achievement of objectives are the fundamental
principles that govern the organization. An aggressive positioning in the market is
emphasized.

Strategic Emphases The organization’s climate is competitive and therefore conducive to conflict. The victory over
the competition is emphasized.

Criteria of Success The organization determines success on the basis of market share and penetration. The key
objective is to beat the competition.

Dominant Characteristics | The organization is very dynamic and entrepreneurial. People are willing to take risks.

Organizational Leadership | The leader is generally regarded as an entrepreneur, an innovator or an individual who
accepts challenges.

Management of The management style is characterized by individual initiative, innovation, freedom and

Employees originality.

Adhocracy | Organizational Glue The basis on which the organization is maintained is a concern for development and

innovation.

Strategic Emphases

The organization's climate is characterized by innovation, creativity and a willingness to face
new challenges. Change and development are stimulated.

Criteria of Success

Success is measured on the basis of having unique and innovative products. The organization
is innovative and has market-leading products.
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2.1.2 Work Organizational models

The Organizational Culture is related to Work Organizational models or Organizational and Management
Theory, as seen in the previous section. Before to define Work Organizational models is important to
define Work Organization. According to the Eurofound (2021) “Work organization is about the division of
labor, the coordination and control of work (...). Work organization thus refers to how work is planned,
organized and managed within companies and to choices on a range of aspects such as work processes,
Job design, responsibilities, task allocation, work scheduling, work pace, rules and procedures, and

decision-making processes”.

So, a Work Organizational model is a form to organize the work and there are a few different models:
Craftsmen, Taylorism/Fordism, Lean Production, Socio-technical or Scandinavian and Agile
Manufacturing. Table 5 summarize the main characteristics of most referenced Work Organizational
model, based on Krafcik (1988); Graca (2002); Alves et al. (Alves et al., 2012) and Bittencourt et al.
(2019).

Table 5 - Characterization and comparison of Work Organizational models

Characteristics Craftsmen Taylorism/Fordism Socio-technical system | Toyota Production Agile
System/Lean Manufacturing
Philosophy Functional Hierarchical and Simple structure, Divided responsibility Human
functional objective: reduced hierarchical pursuit perfection networking
“good enough”; techno- | levels; anthropocentric organization
centric system system
Teamwork and Low, Low, individual work Medium; autonomous | High, autonomous High;
organization of specialist, under supervision of teamwork with a team | teamwork, following autonomous
people artisan work managers leader standard work groups and
instructions that empowerment of
workers can improve all people in the
enterprise;
Span of control | Wide Narrow Low Moderate Low
Production Customized High volumes and low | Customized products Customized products Customized
products diversity, standard products, mass
products, mass customization
production

Some authors used different terminology to refer to these models, for example, Womack and Jones
(1994) named them as Industrial Traditions designating the American, the Japanese and the German

Traditions.

The Work Organizational model is strictly related to the production system layout (Carmo-Silva et al.,
2006). According to Black (2007) the production system of craftsmen model does not to be designed.
The artisans produce the on-demand customized product from the first part to the final using their

rudimentary tools. Blacksmiths, tailors, shoemakers are some examples of this model.
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The final of nineteenth century represented the beginning of first industrial revolution that partially
provoked a deep social transformation, substituting man by machines in the rural activities and allowing
the creation of factories in the cities organized in a job-shop production system (Carmo-Silva et al., 2006).
Rural people abandoned the fields and came to the new cities looking for new opportunities in these big
factories. However, these people did not have the knowledge and training of specialist in working with

heavy machinery.

With the creation of Principles of Scientific Management (Taylor, 1911), already in the second industrial
revolution, Taylor created the basis for a simple production system where any person could do simple
tasks. Due to the principle of work division, which splits the operations into elementary tasks allow that
anyone could perform the task and allows to give work to many unqualified human resources. Each
worker stays always in one workplace, performing his simple repetitive task, within a standard time
formerly estimated by the time and methods staff. For this, an assembly moving line was designed that
allowed mass production and an economy of scale. Henry Ford employed many people in his automobile
factory by adopting the Principles of Scientific Management. He was able to improve productivity (when
compared to traditional craft production) and to produce large quantities of his famous car model (Alves,

Dinis-Carvalho, et al., 2012).

In a contrary movement, it appeared the Social-Technical System (STS) which the best-known examples
of the application are the Volvo automobile factories from Udevalla and Kalmar from Sweden (Graca,
2002). Attending to these paradigmatic examples, this model is also known by “Volvoism™ model. This is
considered an Anthropocentric Production System, to distinguish from the Techno-Centric System

previously described, as the people are in the center of the system.

The STS indorses the worker’ qualification, collaboration, flexibility, and the empowerment of team
members organized in Semi-Autonomous Work Groups (SAWG) or Self-Directed (or self-managed) Work
Teams (SDWT). This organization was the base for the STS Work Organization model (van Amelsvoort &
Benders, 1996). In this model, each team was responsible for the whole assembly of the car. The
democratization, the selfmanagement, the contribution of all associates in the local decision-making
(previously assigned to supervisors or managers), were fundamental characteristics of these teams
(Alves, Dinis-Carvalho, et al., 2012). The utilization of skilled human resources and flexible technology

adapted to the needs of a flexible and participative organization (Kovacs, llona and Moniz, 1994).

The Toyota Production System is the root of Lean Production where responsibility was shared and

perfection through continuous improvement was pursued. Teamwork was also a prerogative, but the
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workers must follow standard work instructions that can be improved. According to Black (2007), Toyota
Production System is organized in Linked-Cell Manufacturing system that characterizes the production
system for third industrial revolution. Indeed, Alves et al. (2015) studied some organizations that
reconfigured their production systems, mainly, from job-shop to cells. Such cells produce less quantities
than production lines but offers more variety that serves better an economy of scope. TPS increases the
flexibility in product configuration, increases the product quality, and led to a further cost reduction of the

products (Shah & Ward, 2003). This Work Organizational model is deeply discussed in the section 2.2.

Another concept that was originated in the 1990s is Agile Manufacturing (Kidd, 1995), introduced by a
report from lacocca Institute about the twenty-first Century Manufacturing Enterprise Strategy
(Gunasekaran, 2001; Hormozi, 1994). According to Lindberg (1990), this concept emerged due to the
acceleration of globalization which demands a proactively action from manufacturing companies to the
market and a corporate-wide flexible strategy to respond quickly to fastchanging markets driven by

customer-based valuing of products and services.

To Sharifi and Zhang (2001), the main objective of Agile Manufacturing is to develop responsiveness. For
them, high flexibility can be realized in production configuration, in deliverability and quantities of the
products, not being always cost-effective, but this flexibility enables companies to gain market
responsiveness through some strategic utilization of managerial and manufacturing methods. This means
that Agile Manufacturing enables an organization to achieve rapid response to customer needs. It also
enables the quick reconfiguration of operations and strategic alliances, to rapidly comply with

unpredictable market changes (Gunasekaran, 2001).

This Work Organizational model is suitable for the “mass customization” paradigm. Mass customization
satisfies unique customer requirements specified via a product configurator. In the context of Industry
4.0 (Kagermann et al., 2013) or fourth industrial revolution this paradigm become more achievable
through the new wireless communication technologies and smart manufacturing concept. Even, more
recent, are the concepts of Society 5.0 (Ferreira & Serpa, 2018; Keidanren, 2018; Komiyama & Yamada,
2018; Nakanishi, 2019; Pereira et al., 2020) and Industry 5.0 (Breque et al., 2021) that brings new

challenges to the Work Organizational.

The concept Society 5.0, originated from Japan, is a strategy to deal with the impact of an ageing
population (Pereira, Lima, and Charrua-Santos 2020). According to a publication in the World Economic
Forum meeting “People will be expected fo exercise rich imaginations to identify a variety of needs and

challenges scattered across society and the scenarios to solve them, as well as creativity to realize such

20



solutions by using digital technologies and data. Society 5.0 will be an Imagination Society, where digital
transformation combines with the creativity of diverse people to bring about "problem solving” and "value
creation” that lead us to sustainable development. It is a concept that can contribute to the achievement

of the Sustainable Development Goals (SDGs) adopted by the United Nations.” (Nakanishi, 2019).

Industry 5.0 (Breque et al., 2021) is an initiative recently launched by the European Commission that is
like an European response to the concept of Society 5.0. For these authors, Industry 5.0 “... will be
defined by a re-found and widened purposefuiness, going beyond producing goods and services for profit.
This wider purpose constitutes three core elements.: human-centricity, sustainability and resilience”

(Breque et al., 2021, p. 13).

2.1.3 Other models and approaches

This section introduces some models and approaches that have been appearing in the literature such as

Learning Organization and Value Stream Organizations.

2.1.3.1 Learning Organization

Learning Organization (LO) as defined by Senge (1990, p. 8) is “..where people continually expand their
capacity to create the results they truly desire, where new and expansive patterns of thinking are nurtured,
where collective aspiration is set free, and where people are continually learning how to learn together”.
To build such organization, Senge (Senge, 1990) considered the use of five “component technologies”:

1) systems thinking, 2) personal mastery, 3) mental models, 4) shared vision, and 5) team learning.

This definition is much related to learning that is a key concept for the Learning Organization. Without
learning, organizations cannot survive, improve or growth. For this reason, de Geus (1997) considered
LO as a “The Living company”. This author referred that companies born, live and die as a living organism.
According to him, organizations have a short lifetime cycle due to the managers who focus their attention
only on the production of goods and services. The managers forgot that an organization is also a
community of people. This means that to stay alive they need to be sensitive and adaptable to the world
around. In addition, the organization needs to take conscience of its identity, making people feel part of
the whole and being receptive to new ideas, promoting this way the innovation and a cycle of continuous
learning. This continuous learning drive companies to the continuous improvement, there must be a

“commitment to learning” (Garvin, 1993).

In this similar vein of thinking, some authors discuss the “Knowledge-creating company” (Nonaka, 1991).

This means that organizations need to organize the learning and knowledgg, i.e., they need to manage
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the knowledge they acquire (Nonaka et al., 1996). This knowledge acquisition and organization is related
to organizational learning as a process. Organizational learning has also been discussed by many authors
(Argyris & Schon, 1978; Chris Argyris, 1976; Edwards, 2009; Fiol & O'Connor, 2017; Huber, 1991). This
knowledge organization will avoid incongruent actions, i.e., what people think and do is quite different
and at the same time, different people has different mental models, so they will do and act differently for
the same situation (Argyris, 1976; M. L. Emiliani, 1998; Flumerfelt et al., 2016; Flumerfelt et al., 2014;
Senge, 1990).

In the past few decades, the development of Learning Organizations has been theme of ample research.
Over the time, researchers have attempted to determine how to enhance company’s Learning
Organization capabilities (Tsang, 1997; Yang et al., 2004). The researchers also invested much energy
on studying how they are related with existing management approaches (Chang & Lee, 2007; Ellinger et

al., 2002) and workplace practices (Marsick & Watkins, 2015).

It is recognized as a key factor for organizations competitiveness the development of intrinsic capabilities
that promote learning and knowledge sharing across organizations. This is independent of the involved

management method or workplace practices (Tortorella et al., 2020).

To measure the return of the Learning Organizations, few researchers have proposed diverse instruments
to assess the progress of learning capabilities. Huber (1991) is one of the first authors to discuss the
organizational learning subject, grounded on four major processes: information acquisition, information

distribution, information interpretation, and organizational memory.

Some authors created a tool, e.g. questionnaires, to measure Learning Organization capabilities (Kim et
al., 2017; Palos & Veres Stancovici, 2016; Ponnuswamy & Manohar, 2016; Tortorella et al., 2015;
Tortorella & Fogliatto, 2014), which rises its experiential validity and consistency, and highlights its

academic bearing.

2.1.3.2 Value Stream Organizations

To arrive to new levels of performance, organizations need to move from local view to a value stream
view. Value means all activities that the client is willing to pay for. The value stream is the set of all
activities both add and non-add value. Most organizations, with a primary focus on disconnected islands
of improvement, jump sequentially from one improvement program to the next, using several tools,
disconnected from the whole, achieve limited results. To support the visualization and quantification of
the value stream, Rother and Shook (2003) created a tool named Value Stream Mapping (VSM). This tool

has been helping organizations to see improvement opportunities integrated on the value stream.
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The value stream analysis push to a holistic view of the value chain and leads to a better understanding
of complex relations between its components. Value stream analysis should be the natural behavior of
the organizations. That requires a radical change which involves a total redesigning of purpose, system,

and culture of the organization (Hines et al., 2004).

Value stream concept is the origin of a model called Value Stream Organizations (Mascitelli, 2007). The
Value Stream Organization is an organization model that is based on product value stream. Each value
stream includes all the technical and operational resources necessary to the product or product family
(Figure 8). Beyond that, it embraces a functional resource coordinator and a shared resource coordinator

that serves all value streams.
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Figure 8 - Representation of a Value Stream Organization
(Mascitelli, 2007)

2.2Lean Production

This section begins presenting the origins and definitions, followed by models for Lean implementation
and principles of Lean Thinking. Then, the Enablers vs inhibitors and, finally, the Lean Culture.

2.2.1 Origins and definitions

The origins of Lean Production have the grounding on a sequence of ongoing processes. This ongoing
process will be described in the following lines. This process was born out of a need that initiated at the
end of the World War Il, when Toyoda Kiichiro, president of Toyota Motor Company, noticed that: or they

catch up with America in three years, or the automobile industry of Japan will not survive. This is in the
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consequence of that period when one American worker produced, approximately, nine times as much as
a Japanese worker. For this reason the Japanese looked at American mass production methods (Ohno,

1988).

Toyoda cousins Kiichiro and Eiji, with Ohno, visited American companies to study and learn how to build
automobiles using the philosophy of Ford Production System. This study was the base for them to
promote their own system, the Toyota Production System (TPS) that adjust it to their market and culture
by refining the principles, concepts and tools to imbed in this system. In 1973 started the oil crisis in
North America and this situation developed an immense interest in the Japanese manufacturing and in
its management practices. This interest generated numerous academic publications and practitioner

books and articles.

In 1978, Ohno published the book Toyota Production System in Japanese. In this book, he emphasized
that Ford Production System and the American supermarket were behind his Just- In-Time (JIT)
production (Shah & Ward, 2007). In 1984, Toyota Motor Company and General Motors (GM) created the
New United Motor Manufacturing Inc. (NUMMI) joint venture where GM learned the principles underlying
Lean Production (Cowger, 2016). In 1985, started the International Motor Vehicle Program (IMVP) study
at Massachusetts Institute of Technology (MIT). As a result of this study the term Lean emerged in

management lexicon via a researcher from the MIT, named John Krafcik (Holweg, 2007).

John Krafcik (1988) wrote the article “The triumph of the lean production system” where he used the
term Lean to describe the Toyota Production System (TPS). But the term Lean is often cited as being
made popular by the authors Womack et al. (1990) in the best-seller management book entitled “The
Machine That Changed the World”, that was the result of large-scale IMVP study at MIT, referred above.
The main conclusion of the researchers that participated in this program was that they found a dramatic
performance gap between Japanese and Western car producers. This book prompt curiosity and attention
of a lot of researchers (Karlsson & Ahlstrém, 1996; Katayama & Bennett, 1996; Lewis, 2000; Bhasin &
Burcher, 2006; Holweg, 2007; Jasti & Kodali, 2016) and influences greatly management thinking
(Samuel et al., 2015).

As Womack said in the book “The Machine That Changed the World” (Womack et al., 1990), the best
way to describe Lean Production is to contrast it with craft production and mass production. The craft
production uses highly skilled workers to make exactly what the consumer asks for with simple but flexible
tools. By craft production, automobiles are exclusive, and the result is a cost too big for the most people

to afford. To reduce the cost of the automobiles the mass production was developed.
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The mass-producer uses narrowly skilled professionals to design products made by unskilled or
semiskilled workers. The machines are single-purpose and too expensive. It works at high volume only
with standardized products. Because the changing over to another product at that time was too expensive,
mass production adds many buffers (extra supplies, extra workers, and extra space) to assure smooth

production. This way consumer gets lower costs but does not have alternative in the choices.

The lean producer, by contrast, combines the advantages of craft and mass production, avoiding the
rigidity of the mass production and the high cost of the craft producer. Lean producer can produce low
volumes of products in enormous variety by employing teams of multi skilled workers and increasingly

automated machines.

In the book of Womack et al. (1990, p.13) Lean Production is defined in terms of its outcomes: “[...]
compared to mass production it uses less of everything — half the human effort in the factory, half the
manufacturing space, half the investment in tools, half the engineering hours to develop a new product

in half the time.”

Others authors, namely, Shah & Ward (2007) defined Lean Production as “an infegrated socio-technical
system whose main objective is to eliminate waste by concurrently reducing or minimizing suppliet,

customer, and intermal variability’ .

Many times, instead of Lean Production, authors defined Lean Thinking, namely, Joosten, Bongers, &
Janssen (2009, p. 343) as “An integrated operational and sociotechnical approach of a values system,
whose main objectives are to maximize value and thus eliminate waste, by creating cumulative

capabilities”.

Both last authors referred are concordant in defining Lean Production or Thinking as an integrated socio-
technical system (or approach). Nevertheless, the Lean Thinking is seen as more than a system, is a
philosophy where the key concept is value. Value is defined as a capability to deliver to the customer
exactly the product or service he wants with minimal time between the moment the customer asks for
that product or service and the actual delivery, at an appropriate price (J. P. Womack & Jones, 1996). By
defining what customers want, process-steps can be divided in value-added, non-value added but

necessary and non-value added.

Value added activities contribute directly to create a product (good and/or a service) a customer wants.
Non-value added but necessary activities do not add value but are necessary because it is impossible to
eliminate them at the present moment. The endeavor is to try to reduce them and eliminate them as

soon as possible. Non-value-added activities do not add value and are called waste or muda (in Japanese).
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The focus must be to eliminate, remove or avoid mwuda because this means any human activity which
absorbs resources but does not add value, like mistakes that require rectification, production of items no
one wants, where inventories and remaindered goods pile up, processing steps which are not actually
need, movement of employees and transport of goods from one place to another without any purpose,
groups of people in a downstream activity standing around waiting because an upstream activity was not
delivered on time, and goods and services that do not meet the needs of the customer. The wastes

described above were identified as seven types of muda by Ohno (1988).

Recently, some researchers, namely, Hopp and Spearman (2021) discussed four lenses of Lean: process,
flow, network and organization that are all linked and offer a framework to improve the management

system by jointly explore other areas like Data Analytics, Network Science, and Cognitive Psychology.

Also, Cusumano et al. (2021), react to Hopp and Spearman (2021) article and share their perspectives
on Lean. Later, Browning and Treville (2021) made a lean view of Lean. These articles have stimulated
thinking and encouraged rich debate about Lean. Browning and Treville (2021) encourage the lean
community to work together to compile a list of the formal concepts that underlie what Toyota and other
organizations have done in search of operational improvements, broadly defined. This set of formal

concepts—rigorously defined—will make it possible to explore important tradeoffs across diverse contexts.

2.2.2 Models and principles

There are a lot of models from the TPS founders (Ohno, 1988), from academics (Hines et al., 2008;
Hodge et al., 2011; Maia et al., 2012), from consulting companies (Ahrens, 2006; Coimbra, 2009;
Flinchbaugh & Carlino, 2006; Rother, 2010; Shook, 2014), and others that intend to implement Lean.
Many authors have been discussing and reviewing that, namely, Jasti et al. (2020; 2014) and Maia
(2018), thereupon they will not be reviewed on this thesis. However, for this thesis, it is important to

highlight two of models that were relevant for the model proposed.

2.2.2.1 Principles of Lean Thinking

Due to many solicitations from companies, requesting guidelines for Lean Production implementation,
Womack and Jones defined and published five principles in a new book entitled “Lean Thinking: banish
waste and create wealth for your corporation” (Womack & Jones, 1996). Lean Thinking provides a path
to specify value, align value-creating actions in the best sequence, conduct these activities without
interruption whenever someone requests them, and perform them more and more effectively. The
principles of Lean Thinking principles aim to be an antidote to waste (mwda). The five Lean Thinking

principles are:
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1. Value;

2. Value Stream;
3. Flow;

4. Pull production;
5. Perfection.

The value specification is the critical starting point, and, for that, the customer's point of view is
mandatory. The customer must express value in terms of a specific product (a good or a service, and

often both) to meet some needs at a specific price and at a specific moment.

The identification of the value stream, is the identification of all the activities required to produce a specific
product, including those not adding value. This vision of the entire process is essential to identify wastes

and, consequently, improvement opportunities.

Ensuring flow means that all activities must be carried out smoothly, without interruptions. If, for some

reason, an activity stops, it means that there is some kind of /muda that must be eliminated or reduced.

The implementation of pull means to produce exactly what is necessary (right product and right quantity),
when it is necessary (right moment), to fulfil the customer request. In other words, one can say that
production is pulled by the customer and avoids the accumulation of Work-In-Process (WIP) and supplies

along the productive system.

The pursuit of perfection means the continuous effort towards the complete elimination of muda. Ideally,
only value-adding activities should exist in the process. It is a journey of continuous improvement. To help
implement these principles, Womack and Jones (2003) defined a model called Lean Leap for

organizations transformation.

These principles have been applied to different expertise areas from operations to education, leading to
designations such as Lean Construction (Koskela, 1992), Lean office (Bicheno, 2008; Tapping & Shuker,
2003), Lean Healthcare (Graban, 2011; Mazzocato et al., 2010), Lean Leadership (Dombrowski &
Mielke, 2013;Emiliani, 2008), Lean Product Development (Mascitelli, 2007, 2011; Salgado & Dekkers,
2018), Lean Startup (Ries, 2011), Lean Supply Chain Management (Wincel, 2003), Lean
Education/Teaching (Alves et al., 2017; Emiliani, 2015), Lean Project Management (Riis, 1993), among

others.

2.2.2.2 Model 4P and 14 Principles of Toyota Way
In 2004, Jeffrey K. Liker wrote a book named The Toyota Way: 14 Management Principles from the
World's Greatest Manufacturer (Liker, 2004). He started the book by talking about the Toyota House
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model conceived by Fujio Cho, an Ohno disciple, as a house because of the need to have TPS as a
structured system and not just a set of tools. In the roof of the house five objectives should be attended:

best quality, lower cost, shortest delivery time, best safety, and high moral.

Also, in this book, Liker describes the 14 Management Principles that operationalize all aspects of TPS,
originating the 4P model. The 4P model is divided in four levels, all starting with “P” - Philosophy,

Process, People and Partners and Problem Solving (Figure 9).

Problem
Solving
(continuous
improvement and learning)

People and partners
(respect, challenge, and grow
them)

Process
(eliminate waste)

Philosophy
(long-term thinking)

Figure 9 - The 4P Model
(adapted from Liker (J. K. Liker, 2004))

Each of the 14 Management Principles is related to a “P” level. Table 6 shows the distribution of the
principles by the levels as referred by Liker (2004).

Table 6 - The 14 Toyota Way Principles
(adapted from Liker (2004))

Level Principle

1 - Base your management decisions on a long-term philosophy, even at the expense of short-term
financial goals

1 - Long-Term philosophy

- Create a continuous process flow to bring problems to the surface

- Use “pull” systems to avoid overproduction

- Level out the workload

2 - The right process will

” - Build a culture of stopping to fix problems, to get quality right the first time
produce the right results

- Standardized tasks and processes are the foundation for continuous improvement and employee
empowerment

[o2 I [ 2 B B =N [OS IR |\ O]

7 - Use visual control so no problems are hidden
8 - Use only reliable, thoroughly tested technology that serves your people and processes

3- Add value to the 9 - Grow leaders who thoroughly understand the work, live the philosophy, and teach it to others
organization by developing 10 - Develop exceptional people and teams who follow your company’s philosophy
your people 11 - Respect your extended network of partners and suppliers by challenging them and helping them
improve

12 - Go and see for yourself to thoroughly understand the situation

13 - Make decisions slowly by consensus, thoroughly considering all options; implement decisions
rapidly

4 - Continuously solving root
problems drives organizational
learning

14 - Become a learning organization through relentless reflection and continuous improvement
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2.2.3 Enablers vsinhibitors

Lean implementation has been theme of many research papers, however the method to effectively
achieve this implementation is not straightforward. The main reason is due to the factors that act as
enablers and/or inhibitors attending to the context, i.e. they are context-dependent (Amaro et al., 2020).
In this paper, the authors performed a research to identify the existence of triggers that can transform an
inhibitor into an enabler, and vice-versa, within the same context. During this research it was found a lot
of ways to define what can affect/influence positively or negatively a Lean implementation journey that
were called, in general, factors. So, it was important, first of all, to define what are “enablers” and
“inhibitors” and to look for different words with the same meaning. If these words were considered in the
keywords used, much more papers would appear in the search. The most frequent words found were: i)
Enablers; ii) Inhibitors; iii) Barriers; iv) Drivers; v) Determinants; vi) Challenges; vii) Critical success factors
(CSF) and viii) Key success factors. The Table 7 contains the definitions of some factors that are words
with similar meaning found in the papers collected. Such definitions were extracted from the Oxford

Dictionary.

This research resulted on the analysis of 16 papers, and the key sentences associated with the categories

defined were collected in an Excel file.

Table 7 - Definitions of factors

Factor Definition

Enabler A person or thing that makes something possible

Inhibitor A thing which inhibits someone or something

Barrier A circumstance or obstacle that keeps people or things apart or prevents communication or progress
Driver A factor which causes a particular phenomenon to happen or develop

Determinant A factor which decisively affects the nature or outcome of something

Challenge A call to prove or justify something

Key success factor The factor that enables the accomplishment of an aim or purpose

The Figure 10 shows a word cloud from 141 sentences collected from the papers. In 44 of these 141
sentences, the authors found words related to enablers (E) and in 97 sentences were identified words
related to inhibitors (I). For example, in the sentence “Involving employees as much as possible in the
planning, implementation and evaluation of changes” (Sohal, 1996), the words “involving employees”
are related with enablers. In the sentence “lack of management support and commitment” (Wyrwicka &
Mrugalska, 2017), meaning that without support and commitment the lean implementation will be

inhibited.
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Figure 10 - A word cloud from the phrases identified

Based on the scrutiny of each sentence, common words were identified, and repetitive words were
removed. From this scrutiny resulted 50 most frequent words, of which 25 were enablers and 25
inhibitors, presented in Table 8. The revision made to the 16 papers results in the main factors considered

enablers and inhibitors and are summarized in the Table 8.

Table 8 - Identification of main enablers and inhibitors identified in the phrases
(adapted from Amaro et al., 2020)

Enablers (E) Inhibitors (1)
1.  Need to change; 1. Redundancy programme (i.e. downsizing);
2. Commitment; 2. lLack of top management commitment and
3. Top management support; support;
4. Adequate layout (e.g. cellular production); 3. Lack of education and training;
5. Multi-Skilled workers; 4. Inadequate layout (prevent cells formation)
6. Culture; 5. Changing economic conditions;
7. Time and space for Continuous Process Improvement; 6. High levels of demand uncertainty;
8.  Lean longterm goals; 7. Rigid organizational structure;
9. Communicate lean wins; 8.  Resistance from workers and others;
10. Continuous evaluation during lean effort; 9. Cultural barriers;
11. Increase market share; 10. Backsliding to the old ways of working;
12. Increase flexibility; 11. Lack of know-how and time;
13. Development of key performance indicators; 12. Leaders example;
14. Commitment to and wish for improvement; 13. Financial benefits not recognized;
15. Active leadership; 14. Inability/difficulty to quantify benefits;
16. Participate personally; 15. The influence of trade unions;
17. Training to all levels (education and training); 16. Training cost;
18. Integrate lean in everyday business; 17. Implementation time;
19. Use rewards and recognition; 18. Fear of job cutting;
20. Invest time and money; 19. Distractions/slowdowns due to firefighting on other
21. Use external “experts”; project/problems;
22. Employees and staff involvement; 20. Lean not a daily focus;
23. Adequate resources to support change; 21. Lack of involvement/motivation;
24. Communication; 22. Unqualified “expert”;
25.  Skills and expertise. 23. Noplan;
24. Insufficient resources;
25. Plant size.

The factors that appear on both sides (E) and (l), are: i) Management support, ii) Culture, iii) Involving

employees, iv) Training and v) Commitment. The definitions of these are in Table 9.
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Table 9 - Definitions according to some authors and dictionaries

Factor Definition

Management support Allow workers to develop and use their skills and abilities (https://pmhut.com/management-support-
is-important-to-employees)

Culture The customs and beliefs, art, way of life and social organization of a particular country or group
(Oxford, 2018)

Involving employees Refers to the direct interaction between management and employees that encourages workers to take

ownership of the outcome of a project. (https://smallbusiness.chron.com/difference-between-
employee-participation-employee-involvement-13013.html)

Training The process of learning the skills that need to do a job (Oxford, 2018)

Commitment A promise to do something or to behave in a particular way; a promise to support
somebody/something (Oxford, 2018)

Although some of these definitions seems similar, their interpretations may differ from authors, namely,
involvement and commitment. Commitment is stronger than involvement as a committed person is willing

to take risks.

Companies have “cultural monuments” that are built on three or four thinking’s within a company, often
in fight with Lean Thinking. These “monuments” entail old strategies and rules that were once practical,
but most members of the organization avoid from even inquiring about the status quo, although at first
glance there are clear signs that current strategies are deteriorating (Murman, 2002). Dismantling these

IH

non-physical “monuments” is essential to achieve a Lean Culture.

Additionally, there are a lot of myths that need to be demystified for companies to accept Lean as a
culture, namely, some authors have been discussing these myths as well the need to disambiguate them
(Saurin et al., 2020; Schonberger, 2019). In particular, Browning and Treville (2021) dedicated a forum
in the context of the Journal of Operations Management to discuss these topics, inviting famous

researchers and practitioners of different fields (Cusumano et al., 2021; Hopp & Spearman, 2021).

The success of the lean system is mainly dependent on actions taken, principles implemented, and
organizational change, rather than on lean tool adoption. The dominant cause of unsuccessful
implementation of lean is failure to transform the organizational culture (Van der Merwe et al., 2014).
Having enablers, the Organizational Culture of each organization could be transformed in a Lean Culture,

detailed next.

2.2.4 Lean Culture

From the shop-floor, Lean Thinking emerged as an Organizational Culture (Amaro et al., 2020) that have
been named Lean Culture by some authors (Al-Najem, Mohamad; Dhakal, Hom; Bennett, 2012; Dorval
et al., 2019; Paro & Gerolamo, 2017; Taherimashhadi & Ribas, 2018; Zhao et al., 2019). Nevertheless,
many other authors have been considered Lean as an Organizational Culture, even without entitled it, as

reviewed by Amaro et al. (2021). These authors reviewed 84 papers that discussed Lean and
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Organizational Culture and synthetized the main elements that characterized an organizational culture in

those papers.

In a Lean Culture environment, people act naturally to identify and implement proposals to reduce waste.
The explanation of a Lean Culture can be different from organization to organization, and it is reliant on
upon how each organization define Lean. For instance, for Al-Najem et al. (2012) a Lean Culture involves

shifting the mindset to make customers the uppermost importance.

Emiliani (1998) says that behaviors practiced over decades have resulted in robust organizational cultures
and if companies align these behaviors to the organizational profile desired companies will achieve the

transformation desired.

When an organization became a Lean organization, it will be concerned with their external partners, the
suppliers, and it will help them to become lean as well. Some authors called this Lean Extended Enterprise
(Burton Terence; Steven Beoder, 2003; Powell & Skjelstad, 2012; Schonberger, 2005) or just Lean
Enterprise (Womack & Jones, 1994).

Lean Culture enable organizations to consistently attain: more innovation, team-directed solutions, lower
employee turnover, better success at sustaining improvements, high numbers of improvement actions,
better operational, economic and environmental performance (Ahmad, 2013; Amaro et al., 2019;

Hardcopf et al., 2021).

2.3 Critical analysis

Managers need to decide on how to place their companies for the long run. At the same time, they must
handle with competition, sustainability, and daily challenges. Such decisions must move from internal
threats (e.g., silo-functional structure, miscommunication) and transform them in strengths, being
proactive, to achieve external advantages, to put the organization answering to the market globalized
needs. Normally, they do this in the work organizational model (sometimes a mixed model) they have
that is supported by the Organizational Culture existent. However, knowing that there are different cultures
and/or work organizational models, it could be a strategy of the organization to seek for a different work
organizational that fits better what they want to achieve. When they want to change, they, most of the

times, search help in consultant services.

Lean production became a work organizational model wanted by organizations (Amaro et al., 2019; Sinha
& Matharu, 2019). Nevertheless, this demands a culture change (Amaro et al., 2021) and achieving this

is not an easy task. The literature has been pointing out that most companies implementing Lean
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programmes (either in public and private sectors) fail in achieving their goals (Bortolotti et al., 2015; Gary
Cowger, 2016; Grigg et al., 2020; Lean Frontiers, 2017; Liker & Rother, 2010; Pakdil & Leonard, 2017;
Pay, 2008; Sangwa & Sangwan, 2018). Several causes of this lack of success were identified (Akhtar et
al., 2021; Araujo et al., 2021; Bortolotti et al., 2015; Lodgaard, 2016; Naslund, 2008; Pakdil & Leonard,
2017; Sangwa & Sangwan, 2018; Schonberger, 2018; Secchi & Camuffo, 2019).

This occurs due to barriers, already mentioned in section 1.1, as referred by many authors (Boscari et
al., 2018; Gary Cowger, 2016; Grigg et al., 2020; Hines et al., 2018; Leme et al., 2016; Liker & Morgan,
2006; Pakdil & Leonard, 2017; Sangwan et al., 2003; Schonberger, 2019; Shrimali & Soni, 2017). From
the literature review, the author of this thesis concluded that the main enablers/inhibitors are: i)
Management support, ii) Culture, iii) Involving employees, iv) Training and v) Commitment (Amaro et al.,
2020a). Nevertheless, these factors could be found in different organizations and did not just in the

Portuguese organizations.

In particular, the Organizational Culture concept is very hard to identify because it is intrinsic to the
company and is often a mix of cultures. Additionally, Organizational Culture could be a facilitator or
inhibitor, depending on the company organizational culture, as reviewed by Amaro et al. (2020a). The
literature review revealed that the answer to the first research sub-question sRQ1. 1. /s the Organizational

Culture an enabler or inhibitor in this integration?is true.

When an organization wants to transform the Organizational Culture also needs to transform the inhibitors
in enablers. For this, it demands a deep knowledge of the Lean principles and a model to support this
transformation. Although many models exist, as reviewed recently by Jasti et al. (2020), any model
designed for Lean implementation must be supported by this knowledge and the Organizational Cultures
type predominant in the organization (Amaro et al., 2021; Paro & Gerolamo, 2017). Being successful on
this and having a suitable mode, it could be possible to embrace a Lean Culture (Al-Najem, Mohamad;
Dhakal, Hom; Bennett, 2012; Taherimashhadi & Ribas, 2018). According to Al-Najem et al. (2012) to be
cultural, Lean must be categorized as an Organizational Culture in which the values and behaviors are

allied with the guiding principles of Lean Thinking.

Nevertheless, it was also demonstrated that Lean Thinking is successful in certain companies (Amaro et
al., 2019; Barclay et al., 2021; Hines et al., 2004; Knol et al., 2018; Liker, 2007; Liker, 2004). In fact,
a Lean implementation journey, even if temporarily successful, does not mean that the change will prevail
in the long term. For sustaining Lean implementation, it is necessary that it became natural behaviors to

learn, to improve, to adapt, to innovate, to looking for new challenges to be always open mind and do not
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blame the others. This thesis proponent developed a model with characteristics discussed in this critical

review. More details will be given in the chapter 5.
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3. RESEARCH METHODOLOGY, STRATEGIES AND METHODS

This chapter presents a complete overview of the research methodology selected, the strategies and the

methods selected to develop this study: a questionnaire and a case study.

3.1Research methodology selection

For this thesis development, it was selected a research methodology suitable to the research that was
undertaken. Before to discuss the research, methodology is important to review the different layers of
research. This is presented having as a basis the diagram of research onion of Saunders et al. (2019) in
Figure 11.
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Positivism ——=

e ST |

Approach to
theory development

Mono method
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Cross-sectional

method

/ Data
collection quantitative . thef
and data ~tivism |
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S method
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Grounded
Theory

Mixed method
complex

nguiry

________________________________ —=== Time horizon

—_— _—— Techniques and
procedures

Figure 11 - The research onion
(Saunders et al. 2019b)

This diagram is organized in six layers that are the philosophy, approach to theory development,

methodologic choice, strategy (ies), time horizon and techniques and procedures.

The first layer of the onion diagram is the research philosophy that refers to a system of beliefs and

assumptions about the development of knowledge.

The philosophy used for this research was the Pragmatism because Pragmatism “strives to reconcile
both objectivism and subjectivism, facts and values, accurate and rigorous knowledge and different
contextualized experiences. It does this by considering theories, concepts, ideas, hypotheses, and

research findings not in an abstract form, but in terms of the roles they play as instruments of thought
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and action, and in terms of their practical consequences in specific contexts. Reality matters fo
pragmatists as practical effects of ideas, and knowledge is valued for enabling actions to be carried out

successtully’ (Saunders, M., Lewis, P., & Thornhill, 2019).

According to Kelemen and Rumens (2008) pragmatists recognize that there are many ways of interpreting
the world and undertaking research. For that, they use method or methods that enable credible, well-

founded, reliable, and relevant data to be collected that advance the research.

The second layer of the onion diagram represent the approaches to theory development where the design
of the research project distinguishes the extent to which the research is concerned with theory testing or
theory building. The approach to the theory development used was a deductive approach as the thesis
author research the literature to analysis the most pertinent and significant publications. The relations
between the published references was explored and a conceptual model was developed based on this

and on the experience of the thesis author.

The next layer, the third, of the onion is the methodological choice. The goal here is to choose the more
adequate methodological for the research design. The methodological choice was the mixed methods
research, because both methodologies were used. For the quantitative it was a questionnaire and as data
analysis procedure were used some graphs (Saunders, M., Lewis, P., & Thornhill, 2019). For the
qualitative, it was used the content analysis of the publications reviewed including words categorization

for some research.

The fourth layer is the research strategy. A research strategy may therefore be defined as a plan of how
a researcher will go about answering his research question. The research strategy used was the case
study (described in 3.2.2), because a case study is an exhaustive inquiry into a topic or phenomenon
within its reallife situation (Yin, 2018). The instance in case study research may mention to a person
(e.g. a manager), a group (e.g. a work team), an organization (e.g. a business), an association (e.g. a
joint venture), a change process (e.g. restructuring a company), an event (e.g. an annual general meeting)

as well as many other kinds of case theme (Saunders, M., Lewis, P., & Thornhill, 2019).

The fifth layer is the time horizon. The goal is to design the research in a “snapshot” taken at a particular
time or it to be more akin to a diary or a series of snapshots and be a representation of events over a
given period. The time horizon chosen was the cross-sectional studies, because involves the study of a

particular phenomenon (or phenomena) at a particular time (Saunders, M., Lewis, P., & Thornhill, 2019).

The sixth layer is data collection and data analysis. The data collection techniques used included

observation, direct participation, document analysis, discussion with stakeholders and a questionnaire
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that is described in section 3.2.1. Based on the questionnaire results and on what was reported in the
literature review on models to implement Lean and on Organizational Culture, a model was developed.
In chapter 5, this model that exploits synergies of Lean and Organizational Culture is described in detail.
Then, the model was implemented and validated in a case study (described in chapter 6). The case study
allowed the gathering of results to endorse the reliability of the model developed. The organization support
and collaboration were essential to provide all the necessary information and data for a proper work

development.

3.2Research strategy and data collection selection

This section describes the main research instruments selected for this study: a questionnaire and a case
study. The questionnaire was conducted to five organizations to assess their openness to implement the
Lean Thinking principles and to identify the predominant type of culture on the organization. The case

study was used to validate the model that will be presented in chapter 5.

3.2.1 Questionnaire purpose, structure and application

To attend the sub-question sRQ1.2 raised in the section 1.3 of this thesis: “/s /it more difficult this
Integration in the departments farthest of operations?’ it was developed a questionnaire to be applied in
organizations. It was important for the research to select organizations that are working in different

business sectors, namely, industry and in services.

Based on the existent contacts and the knowledge of the proponent of this thesis in recognizing on some
organizations the willingness to apply Lean or interest on it, five organizations of the north of Portugal

were selected, presented in the section 3.2.1.2.

Therefore, this section presents the questionnaire developed to collect data on the Organizational Culture
status in five organizations, its purpose and structure. The purpose is to recognize the openness to Lean
and the culture type in these companies. Thus, the questionnaire should be capable to identify the
openness to integrate the Lean Thinking Principles on the Organizational Culture and, at the same time,
to identify the predominant culture of each organization. To achieve this, the proponent of this thesis

decided to build a questionnaire that should include three main parts in terms of structure.

Based on the culture models literature review, the author reviewed two models that have been used to
diagnose the culture of a Lean organization. Such models were the Denison model and Cameron and

Quinn model, reviewed in sections 2.1.1.2 and 2.1.1.3, respectively.
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For instance, Al-Najem et al. (2012) created the Lean Culture Assessment Model (LCAM) relating the four
dimensions of the Denison model with Lean Thinking principles. According to them, the four dimensions
(mission, involvement, consistency and adaptability) have a great effect on the core organizational culture
and help companies to face their basic underlying assumption and to know how far they are from to
implement the Lean Thinking principles on the Organizational Culture (Al-Najem, Mohamad; Dhakal,
Hom; Bennett, 2012). A closer look to the culture, and quantifying it, will allow to know if the culture is
healthy enough to handle with Lean by knowing their weaknesses and strengths. The four dimensions

mentioned early have predictors that would allow organizations to know their attitudes towards Lean.

Each trait of the four dimensions play an important role on the orientation on the focus for the Lean
Thinking Principles to became integrated in the Organizational Culture. The first Lean Thinking Principle
is “Define the Value” and this value is focused on satisfying the external customer and all stakeholders
of the company. The Mission traits guides the employees to have a clear Strategic Direction & Intent,
where a multi-year strategies are defined so that priorities are established to make the vision come true.
The Goals & Objectives are defined, creating short-term specific goals, that help employees see how their
daily activities are connected to the vision and the strategy. The Vision shows ultimate reason of business
purpose. The second Lean Thinking Principle is the “Value Stream”, to deliver the value defined all steps

must be defined and the respective process.

The third Lean Thinking Principle is the “Flow”, where all steps of the value stream must flow. The fourth
Lean Thinking Principle is the “Pull”, where each step began only when is necessary to achieve needs of

internal customer or external customer.

The fifth Lean Thinking Principle is the “Perfection”, where there is a continuous effort to improve the last
four Lean Thinking Principles described. To support the full application of these Lean Thinking Principles
the other traits of the dimensions Involvement, Consistency and Adaptability act as a lever, because
involvement promotes empowerment, team orientation and capability development. Consistency drives
to core values, agreement and coordination & integration. Adaptability pushes creating change, customer

focus and organizational learning.

This revealed that the Denison Model is suitable to evaluate the openness to implement the Lean Thinking
Principles on the Organizational Culture. The Denison model also emphasizes the strong link between

culture and performance (Denison & Neale, 1999).
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To indicate the dominant profile or culture type of a Lean organization, Paro and Gerolamo (2017) used
the model of Cameron and Quinn to understand the most adequate profile to achieve long-term success

and sustainability in lean growth and application.

By doing questionnaires in this research, it was intended to:

e |dentify the openness to implement Lean;

e |dentify the predominant type of organizational culture.
This identification allowed to measure the openness to the integration of the Lean Thinking Principles on
the Organizational Culture and to recognize the predominant type of Organizational Culture in the

organizations selected.
3.2.1.1 Structure

The questionnaire was entitled “Bi-dimensional Instrument for Lean Culture Openness (BDILCO)". The
beginning of the questionnaire (first page) describes its focus, guaranteeing respondents anonymity and
answers confidentiality. With anonymity, respondents are more impelling to give unbiased answers
(Saunders, M., Lewis, P., & Thornhill, 2019). The questionnaire was organized into three parts to facilitate

its reading and, consequently, its completion. It has a total of 96 questions, as shown in Table 10.

Table 10 - Parts of the Organizational Culture questionnaire

Part Title No. of questions
1 Characterization of the respondent and the company 12
2 Denison Model 60
3 Cameron & Quinn Model 24

Next, the three parts are described:

e Part 1: was divided into two main sections: i) respondent characterization (age, education level,
role, organization level, years in the organization and years in office); ii) identification and
characterization of the organization (main activity sector, the main product(s)/service(s) provided,
main market, company size, annual turnover, number of employees) (Table 38, Appendix 1);

e Part 2: dedicated to survey the organizational culture in relation to four dimensions adapted from
Denison and Neale (1999). The dimensions surveyed were: i) Involvement; ii) Consistency; iii)
Adaptability and iv) Mission. The aim was to know openness of the Organizational Culture to the
Lean implementation (Figure 67, Appendix 1);

e Part 3: dedicated to survey the organizational culture in relation to six assessment items adapted
from Cameron and Quinn (2011). These items are: i) dominant characteristics; ii) organizational

leadership; iii)j management of people and employee; iv) organizational glue; v) strategic

39



emphasis and vi) criteria for success. The aim was to define the dominant profile of a particular
type of Organizational Culture (Adhocracy, Market, Hierarchy and Clan Culture) and if the result

of this organizational culture profile is related to a Lean culture (Figure 68, Appendix 1).

The full questionnaire can be found in Appendix 1, with the handouts of the slides presented to the

interviewees.

3.2.1.2 Sample selection

The questionnaire was applied to organizations from industry and services. The organizations analyzed
were implanted in Portugal and are from manufacturing, service, and public service. Table 11 shows the
characterization of the organizations: type of business and activity sector, main markets and the
dimension related to the number of employees. The organizations selected are very different from each
other. Organization 1, 3 and 5 are Portuguese organizations that became multinational. The case study

4 is a public administration organization of one of the most important cities of Portugal.

Table 11 - Organization's characterization

Case study # 1 2 3 4 5

Business sector Industry & Industry Services Services Services
Services

Activity sector Energy Automotive Retail, Industry, Public Renewables

components Telecommunications, | administration
Tourism

Main markets Portugal, Europe, Portugal, Spain Portugal Europe and
Europe and America and South America
America others

Multinational Yes Yes Yes No Yes

Employees’ nr. >1000 >1000 >10000 >1000 > 100

Except for case study 1, questionnaires were applied to one business area or corporate area of the
organization selected to collect results from areas that are production-related and services-related
(departments farthest of operations) and answer to the sub-question sRQ1.2. On case study 1, the
questionnaire was applied on two business areas of the organization and on three corporate areas. The
organizations pertained to various activity sector, such as: manufacturing; wholesale and retail trade;
automotive; energy; public service; renewables. Three of these organizations belong to a large group,

constituted by several Business Units supported by Corporate Units.

3.2.1.3 Questionnaire application

Due to the pandemic condition experienced during this research, the questionnaire was applied to 26
professionals from different business areas of the selected organizations, through a personal one-hour
videoconference session in the following period:

- Case study 1: between August 2020 and December 2020;
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- Case study 2: September 2020;

- Case study 3: October 2020;

- Case study 4: November 2020;

- Case study 5: January and February 2021.

Based on the results it was possible to have an overview of the level of awareness on the integration of
Lean Thinking on Organizational Culture, as presented in chapter 4. These results served as inputs to the
model development, which was developed attending to the need of having flexibility for the organizations

to integrate Lean Thinking principles in their Organizational Culture.

3.2.2 Case study research

Another research instrument used in this research project was the case study. Defined by Yin (1984, p.
23) as: “... an empirical inquiry that investigates a contemporary phenomenon within its realife context;
when the boundaries between phenomenon and context are not clearly evident; and in which multiple
sources of evidence are used”. The case study approach is frequently used in exploratory and explanatory
research. There are many data gathering techniques that can be used and, even used in combination,
such as, interviews, observation, documentary analysis and questionnaires (Saunders, M., Lewis, P., &

Thornhill, 2019). Based on two diverse levels, Yin (2018) distinguishes four case study strategies:

e Single case vs multiple case;

e Holistic case vs embedded case.

A single case is used to embody a critical case or, then, an extreme or exclusive case. A multiple case
study strategy embraces more than one case and is justified by the need of confirming if the results of
the first case occur in other cases, to take a broad view from these findings. The second-dimension relays
to the unit of investigation. In a holistic case study, the research is worried with the organization. By
opposition, in a surrounded case, the research is concerned with more than one unit of study within an

organization, like departments or work groups, or whatever logical sub-units selected (Yin, 2018).

Based on the analysis of the surveys and research on existing methodologies to implement Lean Thinking
and identify the type of Organizational Culture, the proposed model was developed. Then, the model was
validated using a case study strategy. The author purpose was to validate the model through its application

in a real case, with the aim of evaluating its relevance and operation.
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Based on case study meaning, it can be supposed that case study as a research method supports to
understand, explore, or describe events, in which numerous factors are simultaneously intricate in a real

context. For its application, Yin (2003) ponders that four stages are needed:

1) Design the case study,
2) Conduct the case study,
3) Analyze the evidence from the case study,

4) Develop conclusions, recommendations, and implications.

For this research work, the strategy of the case study began with the description of a protocol, to validate
the developed model as designated in chapter 5. The protocol should contain the investigation tools and
procedures as well as the guidelines to be followed. For this determination, in this research work, the

guidelines from Yin (2003) that were followed are presented in Figure 12.

eProject overview

1

eField procedure (visits, interviews, questionnaires, checklist,
2 company documents)
3 e|nitial investigation questions

V eGuide to the report

4

Figure 12 - Guidelines for the definition of the case study protocol
(adapted from Yin, 2003).

For the case study selection, the conditions were the interest and availability of the organization to
participate in the study, its openness, and its support in data collection. Based on these selection criteria,
one company was chosen, which will be designated as a case study throughout this thesis. The full
characterization of the company selected can be found in chapter 6, as well as the implementation results

of the model for its corroboration.
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4. LEAN PRINCIPLES ON THE ORGANIZATIONAL CULTURE OF ORGANIZATIONS: SOME RESULTS

This chapter presents the results of the Bi-dimensional instrument for Lean Culture Openness (BDILCO)
questionnaire. This questionnaire was applied in five organizations from different business areas, to a

different number of interviewees characterized in the following section.

4.1 Interviewee’s profile and characterization

This section presents the respondent’s profile. To characterize the respondents, it was used a numerical

code with four digits, as represented in Table 12.

Table 12 - Classification code for interviewees

Digit First Second Third Fourth
Meaning | Identifies  the | Business Area (1 - Production, 2 - | Hierarchical level (1 - Director, 2 — Supervisor, 3 | Interviewee
case study Service, 3 — Corporate) - Line Manager, 4 — Operator)

In Table 13 is presented the number of interviewees from the five case studies and their business areas

described in section 3.2.1.2 Sample selection in total, it was conducted 24 interviewees.

Table 13 - Number of the interviewees and their business areas for each case study

Case study nr Corporate
(interviewees nr) Production | Service EHS Procurement Financial Continuous Budgeting
Improvement
Case study 1 (14) 1.1.1.12; 1.2.1.3; 1.3.1.1; 1.3.1.6; 1.3.1.9;
1.1.2.13; 1.2.2.4; 1.3.3.2 1.3.2.7; 1.3.2.10;
1.1.3.14 1.2.3.5 1.3.3.8 1.3.4.11
Case study 2 (3) 2.1.1.1;
2.1.2.2;
2.1.3.3
Case study 3 (2) 3.3.1.1;3.3.2.2
Case study 4 (2) 42.1.1;
4222
Case study 5 (3) 5.3.1.1;
5.3.2.2;
5.3.4.3

Breakdown of the part 1 results (identification of the respondents' function) of the questionnaire show
that the respondents’ functions within organizations varied considerably, ranging from CEO,
Executive/Senior Vice President, Senior management, Middle management, and Line management. The
profile most represented was the Executive/Senior Vice President and Middle management (7), as can
be seen in Figure 13. The goal was, in each area (organization) apply the questionnaire on three different

levels of the organization.
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Hierarchical level

Line Middle Senior Executive/Senior CEO/Presiden
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Figure 13 - Hierarchical level

Regarding service years in the organization, 23% of respondents have worked more than 15 years, 19%

worked between 10 and 15 years and 58% were less than 10 years in the organization (Figure 14).

Years in the organization
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Figure 14 - Years in the organization
Regarding service years in function, about 80% of respondents have worked for less than 6 years, 14%
worked between 6 and 10 years in the organization. The other 4% of the respondents worked between 4

and 6 years in the organization (Figure 15).
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Figure 15 - Years in the function
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The demographic categorization of the organizations was distributed by 4% of the respondents on the 20
- 29 age, 18% of the respondents on the 50 — 59 age, 32% of the respondents on the 30 - 39 age and
46% of the respondents on the 40 - 49 age (Figure 16).
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Figure 16 - Demographic category

The gender categorization of the organizations was distributed by 77% of the respondents Male and 23%

of the respondents are Female (Figure 17).

Gender

25
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Figure 17 - Respondent’s gender

All the interviewees were available and helpful. Most of them were very interested in knowing the results.
Thus, the results were discussed with the respondents and the feedback was collected and included in

the following section.

4.2 Openness to the Lean Thinking principles and type of Organizational Culture

This section presents the results concerning the investigation of the openness to implement the Lean
Thinking Principles on Organizational Culture and what kind of Organizational Culture the organization
had in the moment of the interview. Such results come from part 2 and part 3 of the Bi-dimensional

instrument for Lean Culture openness (BDILCO) questionnaire.
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4.2.1 Denison and Neale model: the openness to implement the Lean Thinking Principles

The goal of the part 2 of the questionnaire based on Denison model was to get data to analyze the

openness of the organization to implement Lean Thinking Principles.

4.2.1.1 Case study 1 - Industry and Services

On case study 1, the questionnaire was applied on two Business Units and on three Corporate Units, in
a total 14 respondents. The Figure 18 presents the results of three respondents of the Business Unit
Production. Analyzing these results related to the Business Units of the case study 1, the Production
mean scores were: on Mission dimension 85%, on Consistency dimension 72%, on Involvement
dimension 69% and on Adaptability dimension 65%. The trait best evaluated was the Strategic Direction

& Intent with 100% and the worst trait evaluated was Team Orientation with 20%.

Case study 1 - Production

g 1.1.1.12  m—ge=112.13 113.14
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100
Adaptability: Organizational Learning FAWSY Mission: Goal Orientation

Adaptability: Customer Focus

Adaptability: Cr eating Change

involvement: Capability Development Consstency: Agreement

rvolvement: Team Oriemation Consstency: Coordination & Integration

rwolvement: Empowerment

Figure 18 - Results of interviews on case study 1 - Business Unit Production

According to Denison and Neale (D. Denison & Neale, 1999), when the score of a trait/index is less than
50% (represented in the figure by the red circle), the company must pay attention, as this reveals a
vulnerability. This indicates that people may be disengaged from their work, unconscious of their
importance and link to the rest of the organization, reluctant to accept greater responsibility, or timid

about working with people outside of their direct circle.

In this case study the respondents evaluated on dimension “Involvement”, the trait “Team Orientation”
with 20% and “Employees’ involvement” is recognized as a successful factor in Lean implementations.
This could indicate that if the company of case study 1 wants to implement Lean it needs to increase this
involvement (Amaro et al., 2021). Also, one of the respondents evaluated on dimension Adaptability, the
trait “Creating Change”, with 48%. “Creating Change” is correlated with the fifth Lean Thinking principle
(continuous improvement) that is needed to support Lean implementation. In fact, company of this case

study has been implementing some lean tools but without achieving its full potential.
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The Figure 19 presents the results of three respondents of Business Unit Service of the same case study.

Case study 1 - Service

—.—1213 1224 1235

rwalvement: Empaw erment

Figure 19 - Results of interviews on case study 1 - Business Unit Service

The Service mean scores were: on Mission dimension 59%, on Consistency dimension 63%, on
Involvement dimension 55% and on Adaptability dimension 55%. The trait best evaluated was Goal
Orientation with 78% and the worst trait evaluated was Creating Change with 24%. This low evaluation
(24, 36, 58) on the trait Creating Change, shows that this organization is not able to deal properly with
customer/market changes. On Mission dimension, the low evaluation (36, 56, 60) on the trait Vision
means that the organization lacks a long-term planning and significant organizational culture change is

necessary. The results of Service Unit (case study 1) show that have low acceptance to implement Lean.

Despite these two Business Units belong to the same company, the scores of each dimension of
Production Business Unit are more quantified compared to Service Business Unit. One possible reason
is that during the application of the questionnaires on the Service Business Unit, the PhD proponent,
besides of questionnaire questions, asked if they know what Lean Thinking is, and the answers were
“have heard about the topic”. The person that answered the questionnaire on Production Business Unit

know what Lean Thinking is.

The Figure 20 presents the results of two respondents from the Corporate Unit EHS of the same case

study.
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Case study 1- EHS
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Figure 20 - Results of interviews on case study 1 - Corporate Unit 1

The results related to the Corporate Units of the case study 1, the EHS mean scores were: on Mission
dimension 56%, on Consistency dimension 71%, on Involvement dimension 77% and on Adaptability
dimension 65%. The trait best evaluated was the Team Orientation, Capability Development and Customer
Focus with 100% and the worst trait evaluated was Strategic Direction & Intent with 22%. One of the
respondents have almost all the Traits evaluated near the 75%. That is a person that have the conditions
to apply Lean and during the interview demonstrate have some knowledge about lean. The other
respondent has lower quantification in all Traits, highlighting adversely the Mission Dimension, on the
Traits Strategic Direction & Intent and on the Trait Vision with the score of 22%. This scores reflects a
need for this respondent to be better aligned with the basic points of each work that is Mission of the
organization. He highlights adversely too the Adaptability Dimension on the Traits of Organizational
Learning with the quantification of 36 % and on the Traits Creating Change with the score of 47%. These
score revel a need to specify actions to improve the score of the Mission and Adaptability Dimensions of

the respondent with low scores.

The Figure 21 presents the results of three respondents the Corporate Unit Financial of the case study

L.

Case Study 1 - Financial
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Figure 21 - Results of interviews on case study 1 - Corporate Unit 2
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The Financial mean scores were: on Mission dimension 66%, on Consistency dimension 61%, on
Involvement dimension 65% and on Adaptability dimension 58%. The trait best evaluated was Team
Orientation with 92% and the worst trait evaluated was Creating Change with 32%. The results of this
corporate area show that in the mean they have in general low scores in all Dimensions, more especially
one of the respondents have almost of scores in all traits near or under the 50%. Like Denison and Neale
(Denison & Neale, 1999) said that all the traits less than 50%, the organization must pay attention, and
the respondent 1.3.2.10 quantify the traits Agreement with 36%, Empowerment with 48, Team
Orientation with 48%, Creating Change with 40%, and Organizational Learning with 48%. This reveals that
low involvement organizations usually have classic control hierarchies in which people are very dependent
on their boss and very concerned about following the orders that come down the hierarchy. Low
adaptability scores usually have an inward focus and have difficulty responding to customers, competitors,
and employees with new ideas. Low adaptability organizations run on inertia, and their past achievements

can create barriers for future success.

The Figure 22 presents the results of three respondents of the Procurement Business Unit of case study
1.

Case Study 1 - Procurement
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Figure 22 - Results of interviews on case study 1 - Corporate Unit 3

The Procurement Business Unit mean scores were: on Mission dimension 89%, on Consistency
dimension 81%, on Involvement dimension 82% and on Adaptability dimension 82%. The trait best
evaluated was Core Values and Empowerment with 97% and the worst trait evaluated was Coordination
& Integration with 40%. In general, this Corporate Area have good scores in all traits, except the score of
the respondent 1.3.2.7 on the trait Coordination & Integration. This low score may indicate that this
respondent has a perception that the different functions and units of the organization are not able to work

together well to achieve common goals.
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The Corporate Units EHS and Financial follows a similar mean of scores of the Business Unit of Service.
It is interesting to note that the Corporate Unit of Procurement had the highest scores in relation to all
questionnaires made on case study 1. Even been a Corporate Unit the Procurement exceeded the scores
of Production Unit, this shows that it is not important the type of area of the organization, what is important
are the teams of each area that must be aligned with the Lean Thinking concepts and apply these

concepts in their daily work.

4.2.1.2 Case study 2 - Industry

The Figure 23 presents the results of three respondents of the case study 2, Production Business Unit.

Case study 2 - Production
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Figure 23 - Results of interviews on case study 2 - Production
Analyzing the results related to the Production Business Unit of the case study 2, the mean scores were:
on Mission dimension 90%, on Consistency dimension 85%, on Involvement dimension 86% and on
Adaptability dimension 84%. The trait best evaluated was the Goal Orientation and Core Values with 100%
and the worst trait evaluated was Organizational Learning with 67%. This organization have all conditions

to implement Lean. In fact, they already implemented it, and they are always looking forward to improving.

4.2.1.3 Case study 3 — Services
The Figure 24 presents the results of three respondents of case study 3 Continuous Improvement

Corporate Unit.
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Case study 3 - Continuous Improvement
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Figure 24 - Results of interviews on case study 3 - Service

Analyzing the results related to the Continuous Improvement Corporate Unit of the case study 3, the
mean scores were: on Mission dimension 97%, on Consistency dimension 89%, on Involvement
dimension 85% and on Adaptability dimension 86%. The trait best evaluated was Strategic Direction &
Intent with 100% and the worst trait evaluated was Agreement with 66%. This organization already

implemented Lean and they have a Lean School to train their employees (Mota & Mesquita, 2022).

4.2.1.4 Case study 4 — Services in public administration
The Figure 25 presents the results of one respondent of case study 4, Services in public administration.

Although, two respondents were interviewed, one of them did not answer to this part of the BDILCO.

Case study 3 - Services in public administration
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Figure 25 - Results of interviews on case study 4 - Services in public administration

Analyzing the results related to the Services in public administration of the case study 4, the mean scores
were: on Mission dimension 99%, on Consistency dimension 93%, on Involvement dimension 88% and

on Adaptability dimension 90%. The trait best evaluated was Strategic Direction & Intent with 100% and
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the worst trait evaluated was Empowerment with 83%. This organization already implemented Lean. They
have the support of one external organization. Now they are spreading the Lean for other areas of this

organization.

4.2.1.5 Case study 5 - Services
The Figure 26 presents the results of three respondents of case study 5, Budgeting Corporate Unit.

Case Study 5 - Budgeting
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Figure 26 - Results of interviews on case study 5 - Budgeting

Analyzing the results related to the Corporate Unit Budgeting of the case study 5, the mean scores were:
on Mission dimension 81%, on Consistency dimension 80%, on Involvement dimension 88% and on
Adaptability dimension 85%. The trait best evaluated was Strategic Direction & Intent with 99% and the
worst trait evaluated was Creating Change with 66%. This organization have good conditions to implement
Lean. Currently, this organization has the Institute Kaizen working with them to help to improve the
organization process. These results also show that this Corporate Unit of this organization, even not being

from the production area has openness to implement Lean Thinking.

4.2.2 Competing Values Framework: Organizational Culture trend

From the literature review, the model selected to evaluate the type of Organizational Culture predominant
was the Cameron and Quinn model (2006) that was the goal of the part 3 of the BDILCO questionnaire.
Thus, it was collected data to analyze the predominant profile of the organization. This model uses a
framework called Competing Values Framework (CVF). Responses on the six items: Organizational
Characteristics, Organizational Leader, Management of Employees, Organizational Glue, Strategic
Emphasis and Criteria of Success, help to highlight aspects of organization’s culture that identify its

dominant culture type.
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4.2.2.1 Case study 1 - Industry and Services. OCA/ results
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Figure 27 shows the profiles for Organizational Culture Assessment Instrument (OCAI) individual items

related to Case study 1 — Production area.
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Figure 27 - Profiles for individual items related to case study 1 - Production area
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For respondent 1.1.1.12 (blue color), the dominant culture type on the Dominant Characteristics profile
is the Clan culture, with the score of 60%, on the Organizational Leadership profile is Market and Clan,
with the score of 30%, on Management of Employees profile is Hierarchy, with the score of 40%, on
Organizational Glue profile is Clan and Hierarchy with the same score of 30%, on Strategic Emphases
profile is Clan, with the score of 40%, on Criteria of Success is Hierarchy, with the score of 40%. Results

of the dominant culture of each profile for individual items are not congruent.

For respondent 1.1.1.13 (grey color), the dominant culture type on the Dominant Characteristics profile
is the Hierarchy culture, with the score of 60%, on the Organizational Leadership profile is Market, with
the score of 40%, on Management of Employees profile is Market, with the score of 40%, on Organizational
Glue profile is Market and Hierarchy with the same score of 40%, on Strategic Emphases profile is Market
and Hierarchy with the same score of 40%, on Criteria of Success is Hierarchy, with the score of 50%.

Results of the dominant culture of each profile for individual items are not congruent.

For respondent 1.1.1.14 (yellow color), the dominant culture type on the Dominant Characteristics profile
is the Market culture, with the score of 40%, on the Organizational Leadership profile is Hierarchy, with
the score of 60%, on Management of Employees profile is Hierarchy, with the score of 50%, on
Organizational Glue profile is Hierarchy with the score of 60%, on Strategic Emphases profile is Hierarchy
with the score of 50%, on Criteria of Success is Clan, with the score of 40%. Results of the dominant
culture of each profile for individual items are shows some congruence in spite of Hierarchy culture (four

out of six are congruent).

The analysis of the results these three respondents of the same company shows that in both cases the

profiles for individual items are not congruent. This means that each respondent acts differently.

Figure 28 shows the aggregated results of the individual items related to the cultural profile of the case

study 1 - Production area.
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Figure 28 - Individual items combined profile of case study 1 - Production area
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The dominant culture is the Hierarchy Culture (respondents 1.1.1.13 and 1.1.1.14), with a similar
pattern. The dominant culture for respondent 1.1.1.12 is the Clan Culture. The Business Unit of case
study 1 - Production, have different dominant cultures type (Clan and Hierarchical), which may contribute
for different basic assumptions, styles, and values that predominate. In this case, the team has different
directions, i.e., team members from different hierarchical levels are not aligned. This has a negative
impact on the team performance and on the objectives to achieve. These differences can weaken the

way the organization works and competes in the market.

The Figure 29 shows the profiles for OCAIl individual items related to case study 1 — Service area.
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Figure 29 - Profiles for individual items related to case study 1 - Service area

For respondent 1.2.1.3 (blue color), the dominant culture type on the Dominant Characteristics profile is
the Clan culture (it is important to notice that the blue color of this respondent is not visible in this
dimension because it is equal to the answers of respondent 1.2.2.4: yellow color), with the score of 40%,
on the Organizational Leadership profile is Market, with the score of 50%, on Management of Employees
profile is Clan, with the score of 30%, on Organizational Glue profile is Clan with the same score of 40%,
on Strategic Emphases profile is Clan, with the score of 35%, on Criteria of Success is Clan and Hierarchy,
with the score of 30%. The results of the dominant culture of each profile for individual items are congruent

(five out of six are congruent).

For respondent 1.2.2.4 (grey color), the dominant culture type on the Dominant Characteristics profile is

the Clan culture, with the score of 35%, on the Organizational Leadership profile is Clan, with the score
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of 45%, on Management of Employees profile is Clan, with the score of 50%, on Organizational Glue profile
is Market and Hierarchy with the same score of 55%, on Strategic Emphases profile is Market with the
score of 60%, on Criteria of Success is Clan, with the score of 50%. Results of the dominant culture of

each profile for individual items shows some congruence (four out of six are congruent).

For respondent 1.2.3.5 (yellow color), the dominant culture type on the Dominant Characteristics profile
is the Clan culture, with the score of 40%, on the Organizational Leadership profile is Clan, with the score
of 40%, on Management of Employees profile is Hierarchy, with the score of 40%, on Organizational Glue
profile is Clan with the score of 40%, on Strategic Emphases profile is Adhocracy with the score of 40%,
on Criteria of Success is Market, with the score of 40%. Results of the dominant culture of each profile

for individual items are not congruent.

The analysis of the results between these three respondents of the same company shows that in both
cases the profiles for individual items are not congruent. Similar to the production area, the same

respondents’ answers pattern occurred.

The Figure 30 shows the aggregated results of the individual items related to the cultural profile of the

case study 1 - Service area.
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Figure 30 - Individual items combined profile of case study 1 - Service area

The dominant culture is the Clan Culture for all respondents. The Business Unit of case study 1 — Service
area, have the same dominant culture type (Clan), with a similar pattern. However, this similarity does
not mean respondents act in the same way, because the results of the individual profiles are not
congruent. The Clan Culture is most effective in domains of performance related to morale, satisfaction,
internal communication, and supportiveness, according to Cameron and Quinn (Cameron & Quinn,

2006).
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The Figure 31 shows the profiles for OCAI individual items related to case study 1 — EHS area. For
respondent 1.3.1.1 (blue color), the dominant culture type on the Dominant Characteristics profile is the
Hierarchy culture, with the score of 40%, on the Organizational Leadership profile is Market, with the
score of 40%, on Management of Employees profile is Hierarchy, with the score of 50%, on Organizational
Glue profile is Hierarchy with the same score of 50%, on Strategic Emphases profile is Hierarchy, with
the score of 50%, on Criteria of Success is Clan, Hierarchy and Market, with the score of 30%. The results

of the dominant culture of each profile for individual items are congruent (five out of six are congruent).
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Figure 31 - Profiles for individual items related to Case study 1 - EHS area

For respondent 1.3.2.2 (grey color), the dominant culture type on the Dominant Characteristics profile is
the Market culture, with the score of 60%, on the Organizational Leadership profile is Market, with the
score of 50%, on Management of Employees profile is Adhocracy, with the score of 40%, on Organizational
Glue profile is Market and Hierarchy with the same score of 40%, on Strategic Emphases profile is Market
with the score of 50%, on Criteria of Success is Market, with the score of 50%. Results of the dominant

culture of each profile for individual items are congruent (five out of six are congruent).

The analysis of the results of the two respondents of the same Corporate Unit shows that the profiles for

individual items are not congruent that have implications as previously mentioned.

The Figure 32 shows the aggregated results of the individual items related to the cultural profile of the

case study 1 — EHS area.
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Figure 32 - Individual items combined profile of case study 1 - EHS area.

The dominant culture is the Hierarchy Culture for respondent 1.3.1.1 and Market Culture for respondent
1.3.2.2 respondents. The Corporate Unit of case study 1 — EHS have different dominant culture type
(Hierarchy and Market). This means that in this Corporate Unit, the focus is not aligned, for respondent
1.3.1.1 translates an organization that focuses on internal maintenance with a need for stability and
control. The respondent 1.3.2.2 translates an organization that focuses on external positioning with a
need for stability and control. As a team they are misaligned. Again, the team has different directions,

i.e., team members from different hierarchical levels are not aligned.

The Figure 33 shows the profiles for OCAl individual items related to case study 1 - Financial area.
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Figure 33 - Profiles for individual items related to case study 1 - Financial area

For respondent 1.3.1.9 (blue color), the dominant culture type on the Dominant Characteristics profile is

the Clan culture, with the score of 60%, on the Organizational Leadership profile is Hierarchy, with the
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score of 40%, on Management of Employees profile is Clan, with the score of 40%, on Organizational Glue
profile is Clan with the score of 45%, on Strategic Emphases profile is Clan and Hierarchy, with the score
of 30%, on Criteria of Success is Hierarchy, with the score of 45%. The results of the dominant culture of

each profile for individual items are not congruent.

For respondent 1.3.2.10 (grey color), the dominant culture type on the Dominant Characteristics profile
is the Clan culture, with the score of 50%, on the Organizational Leadership profile is Clan, with the score
of 50%, on Management of Employees profile is Clan, with the score of 50%, on Organizational Glue profile
is Market with the score of 50%, on Strategic Emphases profile is Clan, Hierarchical and Adhocracy with
the score of 30%, on Criteria of Success is Hierarchy, with the score of 60%. Results of the dominant

culture of each profile for individual items are not congruent.

For respondent 1.3.4.11 (yellow color), the dominant culture type on the Dominant Characteristics profile
is the Market and Adhocracy culture, with the score of 30%, on the Organizational Leadership profile is
Hierarchy and Adhocracy, with the score of 30%, on Management of Employees profile is Clan and
Hierarchy, with the score of 30%, on Organizational Glue profile is Clan, Hierarchy and Market with 30%,
on Strategic Emphases profile is Hierarchy and Market with the score of 30%, on Criteria of Success is
Clan, Market and Adhocracy, with the score of 30%. Results of the dominant culture of each profile for

individual items are not congruent.

The analysis of the results between these three respondents of the same Corporate Unit shows that in

both cases the profiles for individual items are not congruent.

The Figure 34 shows the aggregated results of the individual items related to the cultural profile of the

case study 1 - Financial area.
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Figure 34 - Individual items combined profile of case study 1 - Financial area
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The dominant culture type is Clan for two respondents, with a similar pattern. However, this similarity
does not mean respondents act in the same way. The respondent 1.3.4.11 in spite of have a dominant
Market Culture, he has a balance pattern (Clan Culture with the score of 25%, Hierarchy Culture with the
score of 25%, Market Culture with the score of 27% and Adhocracy Culture with the score of 23%). Results
shows some misaligned between members of the same Corporate Unit.

The Figure 35 shows the profiles for OCAl individual items related to case study 1 - Procurement area.
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Figure 35 - Profiles for individual items related to Case study 1 - Procurement area

For respondent 1.3.1.6 (blue color), the dominant culture type on the Dominant Characteristics profile is
the Hierarchy culture, with the score of 40%, on the Organizational Leadership profile is Market, with the
score of 40%, on Management of Employees profile is Hierarchy, with the score of 50%, on Organizational
Glue profile is Hierarchy with the score of 50%, on Strategic Emphases profile is Hierarchy, with the score
of 40%, on Criteria of Success is Clan, Hierarchy and Market, with the score of 30%. The results of the
dominant culture of each profile for individual items shows some congruence (four out of six are

congruent).

For respondent 1.3.2.7 (grey color), the dominant culture type on the Dominant Characteristics profile is
the Clan culture, with the score of 50%, on the Organizational Leadership profile is Adhocracy, with the
score of 30%, on Management of Employees profile is Hierarchy, with the score of 30%, on Organizational
Glue profile is Clan, Hierarchy and Market with the score of 30%, on Strategic Emphases profile is Market
with the score of 30%, on Criteria of Success is Clan, Market and Adhocracy, with the score of 30%.

Results of the dominant culture of each profile for individual items are not congruent.
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For respondent 1.3.3.8 (yellow color), the dominant culture type on the Dominant Characteristics profile
is the Market and Adhocracy culture, with the score of 30%, on the Organizational Leadership profile is
Adhocracy, with the score of 30%, on Management of Employees profile is Hierarchy, with the score of
30%, on Organizational Glue profile is Hierarchy and Market with the of 30%, on Strategic Emphases
profile is Hierarchy and Market with the score of 30%, on Criteria of Success is Clan, Market and
Adhocracy, with the score of 30%. Results of the dominant culture of each profile for individual items are

not congruent.

The analysis of the results between these three respondents of the same Corporate Unit shows that in

both cases the profiles for individual items are not congruent.

The Figure 36 shows the aggregated results of the individual items related to the cultural profile of the

case study 1 - Procurement area.
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Figure 36 - Individual items combined profile of case study 1 - Procurement area.

The dominant culture is the Hierarchical Culture for the respondents 1.3.1.6, is Market Culture for
respondent 1.3.2.7 and Clan for respondent 1.3.3.8. Results shows a misalignment between members
of the same Corporate Unit, and a result the team are not aligned. This has a negative impact on the
team performance and on the objectives to achieve. These differences can weaken the way the

organization works and competes in the market.

4.2.2.2 Case stuady 2 — Industry: OCAI results

The Figure 37 shows the profiles for OCAI individual items related to case study 2 — Production area.
For respondent 2.1.1.1 (blue color), the dominant culture type on the Dominant Characteristics profile is
the Market and Adhocracy culture, with the score of 30%, on the Organizational Leadership profile is
Hierarchy, with the score of 80%, on Management of Employees profile is Clan, with the score of 80%, on

Organizational Glue profile is Hierarchy with the score of 40%, on Strategic Emphases profile is Clan, with
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the score of 40%, on Criteria of Success is Market and Adhocracy, with the score of 30%. Results of the

dominant culture of each profile for individual items are not congruent.
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Figure 37 - Profiles for individual items related to Case study 2 - Production area.

For respondent 2.1.2.2 (grey color), the dominant culture type on the Dominant Characteristics profile is
the Market Culture, with the score of 40%, on the Organizational Leadership profile is Adhocracy, with the
score of 40%, on Management of Employees profile is Hierarchy, with the score of 50%, on Organizational
Glue profile is Hierarchy with the score of 40%, on Strategic Emphases profile is Clan with the score of
30%, on Criteria of Success is Hierarchy and Market, with the score of 30%. Results of the dominant

culture of each profile for individual items are not congruent.

For respondent 2.1.3.3 (yellow color), the dominant culture type on the Dominant Characteristics profile
is balanced by all types of culture (Clan, Hierarchy, Market and Adhocracy), with the score of 25%, on the
Organizational Leadership profile is Hierarchy, with the score of 40%, on Management of Employees
profile is Hierarchy, with the score of 40%, on Organizational Glue profile is balanced by all types of culture
(Clan, Hierarchy, Market and Adhocracy), with the score of 25%, on Strategic Emphases profile is
balanced by all types of culture (Clan, Hierarchy, Market and Adhocracy), with the score of 25%, on
Criteria of Success is Market, with the score of 50%. Results of the dominant culture of each profile for

individual items are not congruent.

The analysis of the results between these three respondents of the same Corporate Unit shows that in

both cases the profiles for individual items are not congruent.
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The Figure 38 shows the aggregated results of the individual items related to the cultural profile of the

case study 2 - Production area.
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Figure 38 - Individual items combined profile of case study 2 - Production area

The dominant culture is the Clan Culture for the respondent 2.1.1.1. For the respondents 2.1.2.2 and
2.1.3.3 the dominant culture profile is Hierarchy, with the same pattern. However, this similarity does
not mean respondents act in the same way. The respondents 2.1.2.2 and 2.1.3.3, in spite of a dominant
Hierarchy Culture, revealed a balance pattern (Clan Culture with the score of 25%, Hierarchy Culture with
the score of 30%, Market Culture with the score of 23% and Adhocracy Culture with the score of 22%).
The respondent 2.1.1.1, in spite of dominant Clan Culture, has a similar pattern to the other respondents.
Results show alignment between members of this Organization. This alignment increases the way the

organization works and competes in the market.

4.2.2.3 Case study 3 — Services: OCA/ results
The Figure 39 shows the profiles for OCAI individual items related to Case study 3 — Continuous

Improvement area.

For respondent 3.3.1.1 (blue color), the dominant culture type on the Dominant Characteristics profile is
the Adhocracy culture, with the score of 40%, on the Organizational Leadership profile is Adhocracy, with
the score of 50%, on Management of Employees profile is Clan, with the score of 80%, on Organizational
Glue profile is Clan with the score of 50%, on Strategic Emphases profile is Market and Adhocracy, with
the score of 40%, on Criteria of Success is Market, with the score of 50%. Results of the dominant culture

of each profile for individual items are not congruent.

For respondent 3.3.2.2 (grey color), the dominant culture type on the Dominant Characteristics profile is
the Market Culture, with the score of 40%, on the Organizational Leadership profile is Clan and Adhocracy,
with the score of 30%, on Management of Employees profile is Clan and Market, with the score of 40%,

on Organizational Glue profile is Clan with the score of 40%, on Strategic Emphases profile is Clan with
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the score of 40%, on Criteria of Success is Clan and Hierarchy, with the score of 40%. Results of the

dominant culture of each profile for individual items are not congruent.
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Figure 39 - Profiles for individual items related to Case study 3 - Continuous Improvement area.

The analysis of the results between these two respondents of the same Corporate Unit shows that in the

profiles for individual items are not congruent.

The Figure 40 shows the aggregated results of the individual items related to the cultural profile of the

case study 3 - Continuous Improvement area.
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Figure 40 - Individual items combined profile of case study 3 - Continuous Improvement area.

The dominant culture in both cases is the Clan Culture, with a similar pattern. However, this similarity

does not mean they act in the same way, because when we look to the individual profiles, these results



show misalignment. This misalighment can weaken the way the organization works and competes in the

market.

4.2.2.4 Case study 4 — Services in public administration: OCAl results
The Figure 41 shows the profiles for OCAl individual items related to Case study 4 — Service area.
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Figure 41 - Profiles for individual items related to Case study 4 - Service area.

For respondent 4.2.1.1 (blue color), the dominant culture type on the Dominant Characteristics profile is
the Hierarchy and Market culture, with the score of 30%, on the Organizational Leadership profile is
Hierarchy and Adhocracy, with the score of 30%, on Management of Employees profile is Clan and
Adhocracy, with the score of 35%, on Organizational Glue profile is Clan with the score of 40%, on Strategic
Emphases profile is Clan, with the score of 60%, on Criteria of Success is Clan, with the score of 60%.
Results of the dominant culture of each profile for individual items shows some congruence (four out of

six are congruent).

For respondent 4.2.2.2 (grey color), the dominant culture type on the Dominant Characteristics profile is
the Market Culture, with the score of 45%, on the Organizational Leadership profile is Adhocracy, with
the score of 50%, on Management of Employees profile is Clan, with the score of 70%, on Organizational
Glue profile is Clan with the score of 50%, on Strategic Emphases profile is Clan with the score of 50%,
on Criteria of Success is Clan, with the score of 70%. Results of the dominant culture of each profile for

individual items are congruent, except on profile Organizational Leadership.
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The analysis of the results between these two respondents of the same Corporate Unit shows that in the

profiles for individual items shows some congruence (four out of six are congruent)..

The Figure 42 shows the aggregated results of the individual items related to the cultural profile of the

case study 4 - Servicing area.
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Figure 42 - Individual items combined profile of case study 4 - Service area.
The dominant culture in both cases is the Clan Culture, with a similar pattern. However, this similarity
does not mean organization act in the same way. Results shows alignment between members of this

organization.

4.2.2.5 Case study 5 — Services: OCA/ results
The Figure 43 shows the profiles for OCAl individual items related to Case study 5 — Budgeting area.
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Figure 43 - Profiles for individual items related to Case study 5 - Budgeting area.
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For respondent 5.3.1.1 (blue color), the dominant culture type on the Dominant Characteristics profile is
the Clan, Market and Adhocracy culture, with the score of 30%, on the Organizational Leadership profile
is Hierarchy and Adhocracy, with the score of 35%, on Management of Employees profile is Clan, with
the score of 40%, on Organizational Glue profile is Clan with the score of 40%, on Strategic Emphases
profile is Clan, Hierarchical, Market and Adhocracy with the score of 25%, on Criteria of Success is Clan
and Hierarch, with the score of 40%. Results of the dominant culture of each profile for individual items

are not congruent.

For respondent 5.3.2.2 (gray color), the dominant culture type on the Dominant Characteristics profile is
the Clan Culture, with the score of 40%, on the Organizational Leadership profile is Market and Adhocracy,
with the score of 30%, on Management of Employees profile is Clan, with the score of 40%, on
Organizational Glue profile is Market and Adhocracy with the score of 35%, on Strategic Emphases profile
is Clan, Hierarchical, Market and Adhocracy with the score of 25%, on Criteria of Success is Hierarchy,
with the score of 50%. Results of the dominant culture of each profile for individual items are not

congruent.

For respondent 5.3.3.3 (yellow color), the dominant culture type on the Dominant Characteristics profile
is balanced by all types of culture is Clan, with the score of 40%, on the Organizational Leadership profile
is Hierarchy, with the score of 44%, on Management of Employees profile is Clan, with the score of 60%,
on Organizational Glue profile is Clan and Market, with the score of 40%, on Strategic Emphases profile
is balanced by all types of culture Market, with the score of 60%, on Criteria of Success is Clan, with the

score of 50%. Results of the dominant culture of each profile for individual items are not congruent.

The analysis of the results between these three respondents of the same Organization shows that in both

cases the profiles for individual items are not congruent.

The Figure 44 shows the aggregated results of the individual items related to the cultural profile of the

case study 5 - Budgeting area.
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Figure 44 - Individual items combined profile of case study 5 - Budgeting area.

The dominant culture is the Clan Culture for all respondents, with a similar pattern. However, this
similarity does not mean organization act in the same way. Results show alignment between members
of this Organization. The results of these questionnaires show that the area of the organization does not
influence the dominant type of organizational culture, and inside of each organization can have different
dominant organizational cultures. Results also show that even the organization has a predominant culture,
do not mean that workers act in the same way, because the dominant culture is not consistent across

various aspects of the organization, i.e., each profile for individual items are not congruent.

4.3 Results synthesis

This section synthetizes the results of BDILCO questionnaire, highlighting the main findings.

4.3.1. BDILCO part 2 - Denison model results

The results summary for interviewees in the different case studies and areas are in Table 14. Cells with
more than 75% indicate an excellent alignment with the related traits. The yellow marked cells represent
the values between 50% and 75% meaning that there is margin for improvement. The red marked cells

reveal an absence of alignment with the related traits. Red cells were only identified in the case study 1.

Table 14 - Denison model results synthesis

Corporate
Production Service -
EHS Procurement Financial Continuous Improvement | Budgeting
Missio[ Consis] Missio |Mlss\o|Con5\s Invoie]. / [Missio M\ss\a‘cons\s Involve [ Adapt /[ Missio [ Consis|Involve [Adapta [bimension / ‘M\ssm Consis| Involve: IAﬂBDIa
n poncens | 0| tengy n 0| ten 3 n bill

Case
study r

L
o ool

tency | ment | bility |Respondent ] n | tency | ment [ bty fres: ment | bilty |fesoerder tency | ment | bility [resoondems oy | ment | bility n_| tency | ment | bilty |Responoents tency | ment

ponden pondents

Case |1.1.1.12| 93%| 70%| 52%| 77%|1.2.1.3 | 56%| 71%| 59%| 51%|1.3.1.1 | 75%| 79%| 86%| 84%|1.3.1.6 | 87%| 91%| 85%| 87%|1.3.1.9 | 75%| 60%| 73%| 53%
study 1 [1.1.1.13| 89%| 76%| 78%| 57%|1.2.1.4 | 68%| 60%| 57%| 67%[1.3.1.2 63%| 68%| 1.3.1.7 | 87%| 68%| 66%| 71%|1.3.1.10| 57%)

(14) [1.1.1.14| 72%| 69%| 76%| 61%[1.2.1.5 | 53%| 57% 1.3.1.8 | 94%| 84%| 94%| 87%|1.3.1.11| 70%| 74%| 73%| 72%|
Case [2.1.1.1 | 97%| 93%| 92%| 90%)

study2[2.1.2.2 | 87%| 83%| 88%| 86%)
(3) |2.1.3.3 | 85%| 77%| 77%| 74%)

Case 33.1.1 ‘ 99%‘ 93%‘ 38%‘ 90%
study 3

@ 3312 ‘ 94% ss%‘ 54%‘ 83%
Case
study 4 4.2.1.1 | 99%| 93%| 88%| 90%|
(1)
Case 53..1 | 75%] 75%| 87%| 83%|
study 5 5312 | 79%| 73%| 86%| 80%|
@) 53..3 | 90%| 91%| 91%| 92%|
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D/R: Dimensions/Respondents; M: Mission; C: Consistency; I: Involvement; A: Adaptability

On case study 1, all areas analyzed, apart from the Procurement area, need to watch out to these results
because they give a signal that these areas have space to improve their openness to implement the Lean
Thinking. For example, for the service area of case study 1, an interviewee felt that was not involved or
was not capable to adapt to the changes. On the other case studies, the areas analyzed are well related

to the openness to implement Lean Thinking.

Related to the nationality of the organizations, it seems there was not a significant dissimilarity among
the results, as the case study 2 (is the only foreign organization), has similar results.

4.3.2. BDILCO part 3 - CVF model results

The results of the third part of the BDILCO questionnaire revealed a lot of non-congruent situations (Table
15). For example, case study 1 most respondents answers indicated non-congruent at the individual and

organization level.

Table 15 - CVF results synthesis

Corporate

Production Senvice
Case study EHS Procurement Financial Continuous Improvement Budgeting
nr. (# interv.)

Individual | Organization | Respondents |~ Individual | Organization | Respondents |  Individual | Organization [ Respondents | ~Individual | Organization

13.1.9

Respondents | - Individual | Organization | Respondents | Individual | Organization | Respondents |~ Individual | Organization | Respondents
1213 c 1311 c 13.16
Case study 1214 SC c 1312 c 13.17

1(14) 13.1.8

Case study
2(3)

Case study 3311 &
3(2) 3312

Case study 4211 5€ c

42 4222 sC

5.3.1.1

Case study 53.1.2
5(3) 5313

C: Congruent; SC: Some Congruence; NC: Not Congruent

Even, for the case study 3 and 5 which Denison model results provided good results, revealed at the
individual level a situation of non-congruent. In case study 2, which also had good results on Denison and
Neale model, revealed at the individual level and organization level a situation of non-congruence. The
case study 4 results show some congruence at the individual level and a total congruence at the

organizational level.

The Table 15 shows the importance of analyzing the predominant profile of the organization, to get the

knowledge about the real congruence at the individual level and organizational level.

The collected results shows that the difficulty in integrating lean do not depends on organization business
sector (industry/services) and business areas. For example, for the case study 1 there was no standard

related with the answers from production area respondents or service/corporate areas (departments
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farthest of operations) respondents. With these, the sub-question sRQ1.2 raised in the section 1.3 of this

thesis: “/s it more difficult this integration in the departments farthest of operations?’ is answered.

These results justify the need to all organizations to know their organization’s culture type, because
organizational success depends on the extent to which the organization’s culture matches the type
preferred and, consequently, the demands of the competitive environment. This is a valid assumption for

national or international organizations.
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5. INTEGRATION OF LEAN THINKING INTO ORGANIZATIONAL CULTURE MODEL DEVELOPMENT

This chapter describes the model developed to integrate the Lean Thinking Principles in the Organizational
Culture of on organization. This model was named “Integration of Lean Thinking into Organizational
Culture (ILTOC)” model. This model is a three-dimensional model because relates the three levels of
Organizational Culture of Schein, the five Lean Thinking Principles and the 4P model of the Toyota Way.

This model includes a methodology that it is divided in five phases.

5.1Integration of Lean Thinking into Organizational Culture model dimensions

From the literature review conducted, it was not possible to identify a model that integrates the Lean
Principles on the Organizational Culture of the organizations. Thus, with the objective to develop a model
addressing this integration, the proponent of this thesis initiated by performing a detailed literature review
to identify all the characteristics of Organizational Culture and Lean Thinking to demonstrate that Lean

Thinking can be considered an Organizational Culture (Amaro et al., 2021).

The model proposed intends to support organizations to integrate the Lean Thinking Principles on the

Organization Culture of any organization. The Figure 45 presents the general overview of the model.

Organizational Culture

Value P
Philosophy
Value

Stream

Process

|

People

Problem-
Perfection solving
p———

Figure 45 - Integration of Lean Thinking into Organizational Culture (ILTOC) model

Three dimensions were considered: 1) three levels of Organizational Culture of Schein (1984); 2) five
Lean Thinking Principles (Womack & Jones, 1996) and 3) 4P model of the Toyota Way (Liker, 2004). The

inclusion of the three dimensions allows to reach the value to customer and organization in five goals: 1)
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Quality; 2) Cost; 3) Delivery; 4) Safety and 5) Moral. The following sections explain in detail the dimensions
of the ILTOC model.

5.1.1 Three levels of Organizational Culture of Schein

The Schein’s model (Schein, 1984) was considered as a dimension on the ILTOC because it considers
that Organizational Culture could enable or inhibit a transformation in an organization, as reviewed in the
section 2.1.1.1. Figure 46 presents only the part of the model related to three levels of Organizational

Culture.

Organizational Culture

Underlying
Assumptions

Values

Artifacts

Figure 46 - Three level of Organization Culture of Schein in ILTOC

The Underlying Assumptions of this model are the invisible part of an organization that should become
visible. So, it is important that all people in an organization know such assumptions to be aligned to the
same purpose, working together and developing patterns for all to collaborate and to solve problems,
ensuring organizational survival and growth (McLaughlin, P; Bessant, J.; Smart, 2010). To help to put
visible the Underlying Assumptions, the proponent of this thesis created the BDILCO, explained in section
3.2.1. For example, in a particular organization known by the proponent of this thesis, in spite of the
employees having a badge with the name, mission and values of the organization, when asked them
about what are the values, they do not know. This means that it is not enough to have this, i.e., it is
necessary that employees are aware of those values and act accordingly. They even do not know how to

apply and translate those values in actions to pursue customer needs.

Espoused values are the second level that is closely related to underlying assumptions, as given by the
previous example. These are comprised of the principles and standards within an organization, many

times established by a manager without engagement of employees. Nevertheless, employees need to be
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involved to feel that they belong to the organization and feel pride in it. This enables the values to be
intrinsically owned by the employees. Dialogues, discussion and sharing standards proposals, before its
implementation are important to promote espoused values and effective adhesion to it by the employees.

This is what the model is intended to do.

The third level corresponds to the artifacts that is the easiest element to be aware of. It comprises the
objects which can be seen or experienced. Nevertheless, the observable data and context could be difficult
to interpret. This means that an effort to quantify is relevant in this level. In the model, this level is
evaluated by the meetings, number of meetings and duration, the dashboards, if existent, with the
objectives of the organization, the flexible timetable, the communication means and type, the key

performance indicators, among others.

5.1.2 Five Lean Thinking Principles

The five Lean Thinking principles, as reviewed in section 2.2.2.1., emerged as a request from
organizations to the authors of “The Machine that Changed the World”. The organizations were anxious
to implement Lean Thinking. Thus, the proponent of this thesis considered that these are fundamental to
any organization and must be natural (people do not have to think of how to apply it) that wants to

integrate Lean Thinking in Organizational Culture. Figure 47 presents the five lean principles.

Value
Stream

Perfection

Figure 47 - The five Lean Thinking Principles

The organization needs to create conditions to implement such principles in a natural way, i.e., to organize

meetings to pull the value, organize workshops to operationalize concepts of “client”, “value” and

“waste”. Then, follow the five principles. More details will be provided in the section 5.2.
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5.1.3 The 4P model

Liker (2004) described a pyramid of four levels, namely Philosophy, Process, People and Problem Solving
(4P) as the organizational hierarchy of the “Toyota Way". The Figure 48 present these levels in an adapted
pyramid. Compared to the original in section 2.2.2.2, it is inverted to align it with “Value” from the five
Lean Thinking principles. These components were underlying in 14 Management Principles, as referred

in section 2.2.2.2 that have been operationalized in all aspects of TPS.

Philosophy

Process

People

Problem-
solving

Figure 48 - The 4P model of the Toyota Way, adapted by author of this thesis

The first component is Philosophy and embodies the first of the 14 principles and underscores the

importance of shared vision and long-term strategic thinking, Figure 49.

Philosophy
* Base your management decisions on a long-term
philosophy, even at the expense of short-term financial
Process K

goals;
People

roblem
olvin;

Figure 49 - The 4P model, first level

y

The second level is Process, with the goal to build an efficient and effective production processes
(reflecting TPS principles 2-8) and is based on the trust that “the right process will produce the right

results”. Figure 50 presents this level with the main characteristics, as defined by Liker (2004).
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Philosophy

 Create a continuous process flow to bring problems to the \
surface;
* Use “pull” systems to avoid overproduction;
« Level out the workload (work like the tortoise, not the hare);
Process * Build a culture of stopping to fix problems, to get quality
right the first time;
* Standardized tasks and processes are the foundation for
continuous improvement and employee empowerment;
« Use visual control so no problems are hidden;
* Use only reliable, thoroughly tested technology that serves
Kyour people and process. /

People

robleny:
Ivi

Figure 50 - The 4P model, second level

In this level, a system overview perspective must be adopted to study the system as a whole and identify
all failures within organizational processes. The process should be designed in a way that avoid or, at
least, detect and neutralize errors before they occur. Within this systems perspective, all employees are
empowered to stop all kind of work they are doing immediately if there is any deviation from established
quality standards. The core elements of the TPS are the visual controls, that combined with a culture of

transparency allows identification and communication of defects in production (Serembus et al., 2012).

The third level is People, that is represented in Figure 51 with the main characteristics, as defined by

Liker (2004).

Philosophy
Process
* Grow leaders who thoroughly understand the work, live
the philosophy, and teach it to others;
* Develop exceptional people and teams who follow your
People company’s philosophy;

* Respect your extended network of partners and suppliers
by challenging them and helping them improve.

roblel
Ivi

Figure 51 - The 4P model, third level

People is the most important asset of the organizations and need to have conditions to grow. This means
to train them for, later, they could be coachers of others and they could become thinkers by continuously
solving problems (Alves et al., 2012). In this way, it is expected that they critically examine their
workstations, the process and materials, information and people flow to identify problems and reach to
their causes on an ongoing basis. Then, they could propose improvements to transform the production
system in a lean production system. With this spirit, they could effectively use technology, putting it to

their own service (Bittencourt et al., 2021; Monden, 1998; Spear & Bowen, 1999).
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People should focus on getting things right the first time, if face a situation without the possibility of
feedback. In this case, they will avoid cost duplication and related risk. However, if it is important to have
feedback, should do the work in small batches or, even, one-piece flow (Sekine, 1990). With client

feedback, supporting the reach of best practices it is possible to standardize tasks.

Fourth level is Problem-Solving, that is represented in Figure 52 with the main characteristics, as defined

by Liker (2004).

Philosophy

Process /

People

* Go and see for yourself to thoroughly understand the
situation;
* Make decisions slowly by consensus, thoroughly considering
Problem-solving all options; implement decisions rapidly;
* Become a learning organization through relentless reflection
and continuous improvement.

Figure 52 - The 4P model, fourth level

Lean provides an environment where workers are all the time dissatisfied with the status quo and need
to identify problems and devise possible solutions. In this way, they will be in constant self-improvement
and learning, supported by continuous improvement.

5.1.4 Linking between the three dimensions

Each dimension described in early points, has, individually, a big impact for the purpose that were
created. However, in the opinion of the proponent of this thesis and supported by the research and his
professional experience, the interconnection between these three dimensions will allow organizations to

truly integrate the five Lean Thinking Principles on their Organizational Culture.

To apply the interconnection between these three dimensions a model was created, the ILTOC model.
This model allows organizations to cross-reference all the characteristics of each dimension to make the

five Lean principles part of the Organizational Culture in an integrated way.

5.2Phases to implement the ILTOC model
The implementation of ILTOC model is based in five phases, namely:

e Phase 1 - Train the team (Basic concepts; Process fundamentals; Problem-Solving tools);
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e Phase 2 - Identify the three levels of Organization Culture (Artifacts; Values; Underlying
assumptions);

e Phase 3 - In the value stream selected identify the Lean Principles (Value; Value Stream; Flow;
Pull; Perfection);

e Phase 4 - In the value stream selected define actions (Increase the Value of the cultural traits of
the organization aligned with the Lean Principles; Apply the 4P model to support the last step;
Lead teams to implement Lean Thinking);

e Phase 5 - Integrate Lean Principles into Organizational Culture (Apply the steps of the three
previous phases in all Value Streams of the company; Build a process of Continuous

Improvement).

The Figure 53 present these phases and corresponding steps/actions. The phase 1 consists in the team
training. In this phase, the focus of the training is on Basic concepts, Process fundamentals and Problem-
Solving tools. The phase 2 aims to identify the three levels of Organization Culture. In this phase are
identified the Artifacts, the Values, and the Underlying assumptions. The phase 3 is the application of the
Lean principles, starting by the identification of the value stream to study and its diagnosis. The team
must be involved in this identification. In this phase is identified the Value, the Value Stream, the Flow,
the Pull, and the Perfection. In the phase 4, the actions are defined and applied to the selected Value
Stream. Also, in this phase are identified and implemented actions to increase the value of the cultural
traits of the organization aligned with the Lean principles. Finally, in this phase, apply the 4P model to
support the last step and lead teams to implement Lean Thinking. The phase 5 consists in the integration
of the Lean principles into Organizational Culture. In this phase are applied the steps of the three previous
phases in all Value Streams of the company and build and maintain a process of continuous

improvement.
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Phase 1 Phase 2 ! Phase 4

L ean Principles into Organizational

Train the team Identify the thre s of Organizational Culture e e value stream define actions Culture

Figure 53 - Phases to implement ILTOC model
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5.2.1 Phase 1 — Train the team

The goal of this phase is to provide the team with the same knowledge about: 1) basic concepts; 2)

Process fundamentals; 3) Problem solving tools, as presented in Figure 54.

Phase 1

Train the team

Figure 54 - Steps of the phase “Train the team”

The basic concepts are about Lean Thinking, operations types, types of wastes and inconsistences. The
process fundamentals are about the definition of process, types of processes, Business Process
Management (BPM) and Business Process Management Notification (BPMN). The problem-solving tools
are about Pareto chart, 5SW2H, Ishikawa diagram and the 5 Why methodology (Suzaki, 1993). The training

modules are presented in Appendix 2.

5.2.2 Phase 2 - Identify the three levels of Organization Culture

The goal of this phase is to document/quantify the three levels of Organizational Culture defined by Schein
(2004) described in section 2.1.1.1. For this, this phase is decomposed in three steps, as showed in

Figure 55.

Phase 2

Identify the three levels of
Organizational Culture

Figure 55 - Steps of the phase “Identify the three levels of Organizational Culture”
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Table 16 summarizes some of the elements of each level of the Schein model of Organizational Culture.

Table 16 - Levels of Organizational Culture
(adapted from Schein, 2004)

Levels Elements
Dress codes
Architecture:

Open spaces

Leisure areas
Language
Artefacts Technology and products
Manners of address
Emotional displays
Published lists of values
Organization charts

Espoused values Espoused goals, ideals, norms, standards, moral principles, and other untestable premises
Dig beneath the surface of values by observing behavior carefully, noting anomalies,
inconsistencies, or phenomena that remain unexplained that is elicit from the insiders

Underlying assumptions

With the goal to obtain a deeper level of understanding, to decipher the pattern, and to align the future
behavior correctly, it must be visible, and then understandable more fully the basic underlying
assumptions. For that, Denison and Neale (1999) model and Cameron and Quinn (2006) model were

used through the application of the BDILCO questionnaire to infer about these.

The quantification of actual state is fundamental for the start-up of the integration of the Lean Thinking
on the culture of the organization. This will allow the evaluation of the contribution of this integration for
collaborators and for the organization. Simultaneously, it is observed the processes of the value stream

where it will be applied the first's four parts of the ILTOC model.

Examples of measures to quantify are:
e Number of people;
e Percentage of hours stayed in Organization after time defined,;
e Percentage of absenteeism;
e The different goals defined of the value stream to be analyzed and percentage of achievement;
e The key vectors (KPI's), in the value stream to be analyzed: 1) Quality; 2) Cost; 3) Delivery; 4)
Safety and 5) Moral.

5.2.3 Phase 3 - In the selected value stream identify the Lean Thinking principles

The phase 3 is decomposed in five steps that correspond to the Lean Thinking principles, as presented

in Figure 56.
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Phase 3

In the selected value stream identify the
Lean Principles

Figure 56 - Steps of the phase “In the selected value stream identify the Lean Principles”

Firstly, it is necessary to identify the value stream where this model will be applied. After this selection, it

is important to define where and when to start and to finish the value stream selected.

Based on the definition made in section 2.2.2.1 about each Lean Thinking Principle, the first step is to
identify the value that this value stream delivers. For this identification it is necessary to involve all the
departments’ leaders that participate in the identified value stream to, jointly with the Commercial area,

get the real perception of the value to deliver.

The second step is to identify all the tasks involved in the process of this value stream. It is recommended

to have an updated process description of all activities, otherwise, it is necessary to updated it.

The third step is to verify if the tasks flow (start and finish without interruptions) in the value stream
selected. For this identification, it is very important that the process description clearly defines when each

activity starts and finish indicating the corresponding inputs and outputs.

The fourth step is to apply the pull system. For this, it is necessary to identify all the triggers through the
value stream to apply the pull system, ensuring that each internal customer timely receives their desired

information to provide the final information to the external customer when he/she wants it.

The fifth step is to pursue the perfection. For this, practices of continuous improvement should be adopted
in the value stream selected. One example of a methodology to support the continuous improvement is

the daily Kaizen meetings (Appendix 3) (Kaizen Institute, 2021).
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5.2.4 Phase 4 - In the selected value stream define actions

This fourth phase is divided in three main steps, Figure 57 presents such steps.

Phase 4

In the selected value stream define
actions

Figure 57 - Steps of the phase “In the selected value stream define actions”

The first step is to increase the value of the cultural traits of the organization aligned with the Lean
Principles, based on data collected on the questionnaires made in third phase by BDILCO. For this it is
important to define actions for each individual item (Organizational Characteristics, Organizational Leader,
Management of Employees, Organizational Glue, Strategic Emphasis and Criteria of Success) on each
type of culture. Such actions, based on Table 4 of section 2.1.1.3, could be added in a record sheet with
questions for each individual item. The Table 17 presents an example of the record sheet template to
collect the actions to be developed for the individual item Dominant characteristics and a similar table is

created for each individual item that are in Appendix 4.

Table 17 - Record sheet template to collect actions to be developed for individual item Dominant characteristics
(adapted from Cameron and Quinn, 2006)

Actions to be developed - Dominant characteristics

Clan Culture

Adhocracy Culture

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | should start doing or do more of?

What do | should start doing or do more of?

Hierarchical Culture

Market Culture

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | should start doing or do more of?

What do | should start doing or do more of?
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The second step is to apply the 4P model to support the first step of this phase. Putting into practice the
phrase “If You Can’t Measure It, You Can't Improve It" of Peter Drucker, a template of a record sheet
describing the 4P model principles in a table format was designed to identify the gap between the current

and future situation and to define actions that will reduce the gap. An example is presented in Table 18.

Table 18 - Record sheet template to identify the gap between the current and future situation and to define actions
Actual
condition Gap Action Responsible | Date

Level Principle

1 - Base your management decisions on a long-
term philosophy, even at the expense of short-term
financial goals

2 - Create a continuous process flow to bring
problems to the surface

3 - Use “pull” systems to avoid overproduction

1- Long-Term
philosophy

4 - Level out the workload
2 - The right 5 - Build a culture of stopping to fix problems, to

process will get quality right the first time
produce the right | 6 - Standardized tasks and processes are the
results foundation for continuous improvement and

employee empowerment

7 - Use visual control so no problems are hidden

8 - Use only reliable, thoroughly tested technology
that serves your people and processes

9 - Grow leaders who thoroughly understand the
work, live the philosophy, and teach it to others
10 - Develop exceptional people and teams who
follow your company’s philosophy

11 - Respect your extended network of partners
and suppliers by challenging them and helping
them improve

12 - Go and see for yourself to thoroughly

4 - Continuously | understand the situation

3 - Add value to
the organization
by developing
your people

solving root 13 - Make decisions slowly by consensus,
problems drives | thoroughly considering all options; implement
organizational decisions rapidly
learning 14 - Become a learning organization through

relentless reflection and continuous improvement

The third step of this phase is to lead teams to the most appropriate profiles to implement Lean Thinking.
In this step, are developed actions to implement the 14 Management Principles described in Table 6,
section 2.2.2.2. and to align the profiles of the team to implement Lean Thinking. To achieve this, a new
training to develop new capabilities on teams are needed. The main points developed in this training

should be:

e (Connecting strategy, goals, and meaningful purpose;
e Discovering better ways of working;
e Delivering value efficiently to the customer;

e Enabling people to lead and contribute to their fullest potential.
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To support the achievement of the previous points a fundamental behavioral shift illustrates the challenge
of building everyday leadership, with each representing a disruption from the typical way people behave

(exhibit). The three mains shift behave should be:

e Asking questions rather than giving answers;

e Digging for root causes of problems rather than looking for quick fixes;

e (Connecting the future to today, not by making grand pronouncements, but by translating the
organization’s purpose and business objectives into practical targets that people can work toward

each day.

The more difficult part is to apply (behave) in every day working life. For this, meetings should be
appointed to give feedback to the leaders about the way they behave during these meetings. Table 19

shows a record sheet template to get this information and define actions to improve the gaps identified.

Table 19 - Record sheet template for behavioral feedback from leaders

Theme of the meeting: Observed person: Date:
Item Observed behavior Gap Action Responsible Date
1
2
3

The behaviors of the leaders pull the behaviors of all the team to an open and participative change to a

Lean Culture.

5.2.5 Phase 5 - Integration of the Lean Principles into Organizational Culture

The integration of the Lean principles into Organizational Culture phase is divided in two main steps, as

presented in Figure 58.

Phase 5

Integrate Lean Principles into
Organizational Culture

1. Apply the steps of the three previous
phases in all Value Streams of the
company

2. Build a process of Continuous
Improvement

Figure 58 - Steps of the phase Integrate Lean Principles into Organizational Culture
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The first step is to apply the steps of the three previous phases in all Value Streams of the company. This
loop of actions is made until all Value Streams are mapped. The second step is important to build a
process of Continuous Improvement. According to Liker (2004) “ One must standardize, and thus stabilize
the process, before continuous improvements can be made’. For this it is important to raise following

questions:

e When was the last time that was made a real effort to instill a continuous improvement culture?

o How investment and effort was made to identify some improvements, and change how people
work?

e How much commitment was take — of time, money, human energy?

e How the performance was improved after the first wave of changes?

e How many workers changed their daily routines? How many reverted to their old habits?

Also, it is important to create a continuous improvement process. Figure 59 presents the macro process

of continuous improvement defined.

Data Analysis of
visualization each KPI

Figure 59 - Macro Process Continuous Improvement

To apply this macro process, the teams must create the following routines:

e Daily meeting (15 minutes);
e Two hours meeting (weekly);

e Two hours meeting (monthly).
On the daily meeting should be analyzed:

e Accomplishment of the tasks and respective outputs defined for the previous day. If not, why;
e Flow interruption alerts;
e Review of the day's tasks and potential bottlenecks;

e Follow up of the “DO" actions.
On the weekly meeting should be analyzed:

e Analysis of the problems identified during the week;
e Complete open PDCA:
e |Initiated the PDCA for each problem identified;

o Weekly Indicators Analysis;
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e Analysis of next week's planning.
On the monthly meeting is analyzed:

e Finalize unfinished issues;

e Work in points more complex;

e Analyze all the KPI defined;

e |dentify training needs;

e Confirm that all standards defined during the month are published and the team have the

necessary training (if applicable).

In this last phase, it is made firstly one analysis of the lessons learned on the actions and results of the
work made on the first value stream (the pilot area). After this analysis, it is selected another value stream

and applied all the previous phases.

Also, it is expected that the organization have the maturity to develop the principles applied early. The
organization should be capable to understand if these principles are suitable and diligently practicing
them to achieve high performance. At the same time, it continues to add value to customers and society,

being competitive and profitable.

5.3 Summary

This chapter presents the development of the Integration of Lean Thinking into Organizational Culture
(ILTOC) model. This model is a three-dimensional model composed by the three levels of Schein model,
five Lean Thinking principles and the 4P model. It is decomposed in five main phases and each phase is
decomposed in two to five steps. It is not a trivial model as it is related to behaviors, attitudes, and

transformation. It includes a methodology that guides a team to implement Lean.

Other models have been proposed as revealed in the literature review. However, the ILTOC model has
unique specificities, namely, it combines the traditional Organizational Culture models (Schein model,
Denison and Neale model, CVF) with the Lean Thinking mind-set by addressing Lean Thinking principles
and the 4P model.

The model developed could take more than a year to implement. It depends in the expertise of the team
but, mainly, to the openness of the company to implement it and the current Organizational Culture of

the company, as referred in the previous chapter. Although the model was developed with Portugal in
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mind, the author consider that this model could be applied to foreign organizations, as the will to change

and improve is a common factor to all countries.

The next chapter presents a case study where the ILTOC was implemented. With this, the author of this
thesis expected to collect feedback about the viability of this model for companies that want to implement

Lean Thinking.
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6. ILTOC MODEL IMPLEMENTATION IN A CASE STUDY

Once the ILTOC model was developed, it was applied in a Portuguese organization. For this application,
a case study protocol defined in section 3.2.2 was used to conduct and facilitate its implementation in
the field. To this end, one case study was carried out using qualitative and quantitative methodologies,
according to the instrument used, to assess and to evaluate the integration of the Lean Thinking Principles

on the Organizational Culture.

6.1 Case study characterization

The case study selected was one of the organizations that participated on the questionnaire BDILCO (case
study 5 of section 4.1). After this, the author of this thesis invited the board member to be part of the

research allowing his organization to become the case study.

For a better understanding of the organization, Table 20 presents a summary of the various aspects that
characterize it. The aspects are: sector of activity; type of product; national or multinational company;
main markets; percentage of domestic market; size; annual turnover; total number of employees; and

average age.

Table 20 - Company characterization

Aspects Organization
Activity sector Construction/Renewable Energy
Product Type Various
Multinational enterprise Yes
Main Markets Europe/South America
Nacional Market (%) 15%
Turnover (annual) 2020 110.521.056,90 €
Number of employees +/- 500
Number of employees (Budgeting) 12
Average age (Budgeting) 32

After the organization having accepted the challenge, a first contact with a board member of this
organization was established. This first contact was made via a two-hour videoconference. During these
two hours contact, the proponent of this thesis exhibited to the board member the following points:

e The ILTOC model;

e Summarize the steps to implement the ILTOC model;

e Propose the selection of a pilot area (one value stream).

As the first questionnaire was made on Budgeting area (section 4.1.), the Board member requested a
few days to decide if the case study should be on the same area or another. After a week, the board

member confirmed that the case study could be on Budgeting area. At the same time, the board member
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gave the email of the Budgeting area responsible for a direct contact. One week later, a meeting was
scheduled where it was explained the goal of the thesis and the same points presented to the board
member. At the end of the meeting, a visit to the office where the team of Budgeting works (the place
where they add value) was requested. The goal of this meeting was to align the schedule for the case

study development (Table 21).

Table 21 - Case study schedule

2021 Week
Phase Steps 192021222324 ]25]2 |30]|31]32]34]37]40
) 1. Basic concepts X
Phase 1: Train
the team 2. Process fund?mentals X
3. Problem solving tools X
1. Artifacts
- Language X
Phase 2: - Technology
Identify the 2. Values - Ideals & Goals X
three !evgls of 3. Underlying Assumptions
Organizational ” )
Culture - Quantify the cultural traits N I I
- ldentify the dominant culture
profile
1. Value
- Value from customer X
perspective
2. Value Stream
- |dentify all the steps in the X
value stream.
3. Flow
Phase 3: - Assure smooth .
Identify the product/service flow towards
Lean Principles | the customer
in each Value 4. Pull
Stream - Produce exactly what is
necessary X
(Right product, Right quantity,
Right time)

5.Perfection
- Pursuit waste elimination

- Have continuous
improvement

1. Increase the Value of the
cultural traits of the

organization aligned with the
Phase 4: Select | | aan Principles

a Value Stream 151 e 4P model to
and define X
support the last step

actions
3. Lead teams to the most
appropriate profiles to
implement Lean Thinking
Phase 5: 1. Apply the steps of the three

Integrate Lean previous phases in all Value
Principles into | Streams of the company

Organizational | 2. Build a process of
Culture continuous improvement
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6.2 Implementing ILTOC

This Budgeting area consists of three business areas: Solar, Power & Grid and Wind Base Of Plant (BOP).

The Table 22 characterizes the thirteen interviewees of Budgeting area that work in this area.

Table 22 - Interviewees' characterization of the Budgeting area

ID Age Gender Year§ Wl.th Area Training / Professional career
organization

Electrical Engineer. Responsible for budgets. Experience in commissioning

A 39 Male 3 Solar of sub-stations, O&M of wind farms, management of maintenance teams,
management of factory production teams.

B 40 Female 4 Solar Civil Eng. Respons!ble for the lS(-)LAR business area in the R&D
department. Experience in building solar parks

c 32 Male 4 Solar Electr!cal Er?glneer. Responsible for budgets and SOLAR projects.
Experience in the manufacture of MV cables.

D 31 Male 2 Solar Electr!cal Er?glneer. Responsible for budgets and SOLAR projects.
Experience in Tender of Sub-stations.

E 27 Male 2 Solar Electr?cal Er.1g|neer. Responsible fgr budgets and SOLAR projects.
Experience in Tender of Solar projects.

F 31 Male 10 Wind BOP Civil Engineer. Respons@le for the WIND business area in the R&D
department. Experience in topography.

q 32 Ferale 4 Wind BOP %\:(IjSEnglneer. Responsible for budgets and WIND projects. Experience in
H 28 Female 1 Wind BOP Civil Englr}eer. Responsible for budgets and WIND projects. Experience in
Geotechnics.
| 29 Female 3 Wind BOP Civil Englneer. Respgnsmle for budgets and WIND projects. Experience in

foundation engineering.
Power & Electrical Engineer. Responsible for the P&G business area in the R&D
J 29 Male 4 . . A ) o
Grid department. Experience in wind turbine commissioning
Power & Electrical Engineer. Responsible for budgets and P&G projects. Experience
K 38 Male 3 ) ) ) o o
Grid in MV grid engineering, solar parks and offshore oil rigs.
L 99 Male 15 Powgr & Electrical Engineer. Responsible for budgets and P&G projects.
Grid
Power & Electrical Engineer. Responsible for budgets and P&G projects. Experience
M 36 Male 2 Grid in commissioning of sub-stations, O&M of wind farms, management of
maintenance teams, management of factory production teams.

As agreed with the responsible of the Budgeting area, this case study was applied only in one business

area: Solar area. It was suggested to the responsible of the Budgeting area to apply the phase 1 of the

ILTOC model to all members and the other phases should be applied only on Solar area and he agreed.

The characterization of the four employees of the Solar area that were interviewed is presented in the first

four lines of Table 22 (grey lines), above.

6.2.1 Phase 1 - Train the “Solar” team

To implement this phase, the contents of the training modules (Appendix 2) were prepared considering

the existing bibliography and the 25 years of experience of the proponent of this thesis. This experience
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showed that is not enough give training about Lean tools to get results, if those being trained do not have
knowledge about the bases:

- Lean concepts;

- Process fundamentals;

- Problem solving tools.

To address this gap, a three-day training of 2,5 hours per day was organized, with the support of the

responsible of the Budgeting area. The schedule of this training is presented in Table 23.

Table 23 - Training schedule

2021 Week
Phase Steps 19 20 21
1. Basic concepts X
Phase 1. Train the team 2. Process fundamentals X
3. Problem solving tools X

Due to the pandemic situation COVID-19, the training on “Basic concepts” was face-to-face to 25% of the
team and, at the same time, remotely to the remaining 75% (via video conference). The training on
“Process fundamentals” was developed in the same conditions. The training on “Problem solving tools”
was face-to-face to 100% of the team. All training included a practical example of the theory learned.
During the practical application of the training on “Problem solving tools”, where was applied the
knowledge learned (that was made physically with all the Budgeting team), it was realized that the team

remotely trained, had more difficulties to apply the knowledge learned.

6.2.2 Phase 2 - |dentify the three levels of Organizational Culture of “Solar” team

The purpose of this phase was deciphering the culture of this organization. As referred in section 5.2.3.
this phase was composed by three parts related with the organizational culture levels of Schein (2004).
The progress through the description of each level, reflects the degree to which the cultural phenomenon
is less visible to the observer. On the first level, the Artifacts level, the proponent of this thesis made his

interpretation of the categories defined in Table 24.
In parallel it was made the quantification of the actual state related to:

e Number of workers;
e Percentage of hours stayed in Organization after time defined,;
e Percentage of absenteeism;

e The different goals defined of the value stream to be analyzed and percentage of achievement;
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e The key vectors (KPI's), in the value stream to be analyzed: 1) Quality; 2) Cost; 3) Delivery; 4)
Safety and 5) Moral.

Table 24 - Artifact’s categories

Artefact Checked Examples
Architecture of its physical environment X Open spaces
Language X Informal
Technology and products X State of art
Artistic creations - Non existent
Style X Informal
As embodied in clothing X Casual clothing
Manners of address X Normal
Emotional displays X Friendly environment
Myths and stories told about the organization X People talk about the last Christmas (memories), good clients they have
won, projects in adverse locations
Published lists of values X Mission, vision and organization values are exposed in all areas
Observable rituals and ceremonies X Organization dinners, celebrate birthdays

The Table 25 presents the results of the quantification of the actual state of the Solar value stream related

to the KIP defined.

Table 25 - Current state of KPI

Solar Value Stream - KPI Value
Number of workers 5
Percentage of hours stayed in organization after time defined 20%
Percentage of absenteeism 1%
Project awarded / Won 48 MI
Quality -
Cost -
Delivery 97%
Safety -
Moral -

When the KPI was measured, this organization did not quantify the key directional vectors: quality, cost,

safety, and morale, just the delivery.

On the second level, that is the Espoused Values level, is where are defined espoused goals, ideals,
norms, standards, moral principles, and other untestable premises. For this case study, a description of
the mission, vision and values of this organization are presented in the Appendix 5. Despite the
organization has defined and displayed the Mission, the Vision, and the Values for all employees, when
the proponent of this thesis asks if they know it and how they can apply it in their daily work, the answer

was “l "'m not aware of it".

About the Underlying Assumptions level, the third level, Schein (1988) referred “It is only if we dig beneath
the surface of the values by carefully observing the behavior, noting anomalies, inconsistencies or

phenomena that remain unexplained and that we evoke in the insiders their underlying assumptions”. To
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obtain the information that was needed to identify the underlying assumptions of Solar team, the BDILCO

was used.

The first part of the questionnaire was the characterization of the Solar team, already presented in Table
22. The second part was the application of the Denison and Neale model. The Figure 60 shows the scores

of the Solar Team for the Denison model.

Case Study - Solar Team
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Figure 60 - Results of interviews on Solar Team

The Solar Team mean scores were: on Mission dimension 75%, on Consistency dimension 76%, on
Involvement dimension 79% and on Adaptability dimension 79%. The trait best evaluated was Customer
Focus with 98% and the worst trait evaluated was Capability Development with 47%. The results of Solar

Team show favorable conditions for a good acceptance to implement Lean.

The third part implied the application of the Cameron and Quinn Model (2006), as referred in section
3.2.2.1. The Figure 61 shows the profiles for OCAl individual items related to the Solar Team.

For respondent A (blue color), the dominant culture type on the Dominant Characteristics profile is the
Clan, Market and Adhocracy culture, with the score of 30%, on the Organizational Leadership profile is
Hierarchy and Adhocracy, with the score of 35%, on Management of Employees profile is Clan, with the
score of 40%, on Organizational Glue profile is Clan, with the score of 40%, on Strategic Emphases profile
is Clan, Hierarchical, Market and Adhocracy with the score of 25%, on Criteria of Success is Clan and
Hierarchy, with the score of 40%. The results of the dominant culture of each profile for individual items

are congruent (five out of six are congruent).
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Figure 61 - Profiles for individual items related to Solar Team

The aggregated results will be discussed below, after all individuals’ profiles analysis.

For respondent B (grey color), the dominant culture type on the Dominant Characteristics profile is the
Market and Adhocracy culture, with the score of 30%, on the Organizational Leadership profile is
Hierarchy, with the score of 60%, on Management of Employees profile is Clan, with the score of 80%, on
Organizational Glue profile is Market, with the score of 40%, on Strategic Emphases profile is Market with
the score of 40%, on Criteria of Success is Hierarchy, with the score of 40%. Results of the dominant

culture of each profile for individual items are not congruent.

For respondent C (yellow color), the dominant culture type on the Dominant Characteristics profile is the
Hierarchy culture, with the score of 40%, on the Organizational Leadership profile is Hierarchy, with the
score of 60%, on Management of Employees profile is Hierarchy, with the score of 50%, on Organizational
Glue profile is Clan, Hierarchical, Market and Adhocracy with the score of 25%, on Strategic Emphases
profile is Clan, Hierarchy and Market with the score of 30%, on Criteria of Success is Clan and Market,
with the score of 40%. Results of the dominant culture of each profile for individual items shows some

congruence (four out of six are congruent).

For respondent D (purple color), the dominant culture type on the Dominant Characteristics profile is the
Adhocracy culture, with the score of 40%, on the Organizational Leadership profile is Hierarchy and
Adhocracy, with the score of 40%, on Management of Employees profile is Clan and Market, with the

score of 40%, on Organizational Glue profile is Clan and Market with the score of 35%, on Strategic
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Emphases profile is Hierarchy and Market with the score of 30%, on Criteria of Success is Clan and
Hierarchy, with the score of 30%. Results of the dominant culture of each profile for individual items are

not congruent.

The Figure 62 shows the aggregated results of the individual items related to the cultural profile of the
Solar Team.
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Figure 62 - Individual items combined profile of Solar Team

The dominant culture is the Clan for the respondent A, with the score of 32%. For the respondents B and
D the dominant culture profile is Market, with the score of 30% and 27% respectively, with a similar
pattern. For the respondent C the dominant culture profile is Hierarchy, with the score of 29%. However,
this similarity does not mean respondents act in the same way. The Table 26 shows alignment between
members of this team at the organization level but revealed, at the individual level, a situation of
congruence for respondent A, a situation of some congruence for respondent C and a situation of no

congruence for respondents B and D.

Table 26 - CVF results synthesis of Solar team

Respondents | Individual Organization
A C
B
I
C SC
D

C - Congruent; SC - Some congruence; NC - Not congruent

6.2.3 Phase 3 - In the selected value stream identify the Lean Principles for the “Solar” team

This phase 3 is made up of five steps, where each part is the application of one Lean Thinking principle,
as seen in the section 5.2.3. The first step was to identify/document the value of the value stream

selected. To identify this value, the Solar team has gathered with the Commercial area to identify the
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value from the customer perspective. They discussed the final customer expectations, by identifying the
form, feature, or function that the customer is willing to pay for. The first awareness was that Commercial
area did not have knowledge about this concept. One member of the Solar team gave training to the
Commercial Team about his concept. The knowledge of the Commercial about value allowed the
identification of small details in some customers orders that in the past passed by. With the value well

defined, the Solar team defined the objective for each action surround to delivery this value.

The second step was to identify all the steps (actions) in the value stream to supply the value defined. In
this part, the Solar team checked the actual process they have institutionalized. It was noticed that the
actual process description was not updated and did not help the team to identify the relation between the
other teams and between the processes. Also, there was not found summarized information about

expected inputs and outputs in each task of the process.

To solve this situation, the Solar Team was involved in several meetings to clearly analyze the value they
need to supply in each part of the process. It was proposed to map the actual process with the
methodology they learned in the previous training session (“Process fundamentals”). During this, the
Solar team applied all the concepts they learned on the first training session about Value and type of
Wastes (“Basic Concepts”). To make a good analysis of the potential opportunities and focus on the root
cause, the Solar team applied the knowledge learned on the third training session (“Problem Solving
Tools”). The integration of this knowledge allowed the Solar team to develop a process description with
the information needed to confirm the supply of the value that the customer was expecting (learned on

the second training session).

The third step was to identify in each part of the process if the work was continuous (start and finish
without interruptions). Here the Solar team checked in each task if they stop, during the process. The
Solar team identified several stops during the tasks they did. After this identification, the team applied the
tools learned on the second training session, to eliminate all these stops. The Solar team try to reduce

the time between the stoppages of the work when it was not possible to eliminate it.

The process of the Solar team is composed of 55 activities. For 11 of these, the inputs came from other
areas (Commercial, Engineering and Procurement) throughout the process. Usually, the information that
comes from these departments either does not arrive on the date set or comes incomplete. In order to
do not stop their work, the team pick another task for which it has data that is not in sequence of the
process, and when the requested input arrived, they interrupt the task they are working and carry out the

unfinished task. Unfortunately, this is a recurrent situation, and to be able to meet the deadline for the

96



submission of the project proposal, normally the team stay every day more two hours after their normal

working time.

To minimize this situation and apply the knowledge acquired in the training session (Lean concepts,
Process fundamentals, Problem solving tools), the Solar team involved the other departments which
interact to jointly increase the process flow. This is an ongoing work because as both parties gain maturity

in these concepts more opportunities arise to increase the flow of the process.

The fourth step was to implement the pull. Once all the employees that participate in this value stream
were engaged with the first three principles, pull principle was the next important aspect of Lean Thinking,
to ensure customers’ (internal) receive their desired information when they want it to supply the final
information to external customer when they want it. To apply that, it was important ensure that customers
receive their desired information when they want it. Here the Solar Team identified all the triggers between
all the processes of the value stream to only do what is necessary, when it is necessary. One important
aspect to consider in this step was to have all the tasks (activities) with lead time defined (made on step

2). Without this lead time definition, it would be very difficult to implement the pull system.

The fifth step was to implement the continuous improvement. Here the Solar team used the daily morning
Kaizen meeting (total time of 15 minutes and adapted from the original referred in section 5.2.3 to pull
the value that the team defined, Appendix 6) they already had, to pull up opportunities they found in the
day before, with the goal of continuously identify and eliminate activities that were considered waste and
focus on activities that truly created value. These opportunities were pulled by the learning they had in
the first training session. In this step, the Solar team started to do the first steps to create the process of

continuous improvement (Phase 5).

6.2.4 Phase 4 - In the Value Stream selected define actions for the Solar Team
This phase 4, is made up of three steps, as described in section 5.2.4. These are described next.

6.2.4.1 First step - Increase the Value of the cultural traits of the organization aligned with the Lean
Principles

The first step is Increase the Value of the cultural traits of the organization aligned with the Lean Principles.
The scores of the BDILCO instrument related with the openness to the organization implement Lean
Thinking (second part of the BDILCO instrument (Denison and Neale model)) shows that the Solar team
have openness to implement Lean. Table 27 presents the medium scores of the second part BDILCO

instrument. All the scores between 50% and 74% have a yellow color.
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Table 27 - Medium scores of the second part of BDILCO

Respondents
Dimension A B C D
Mission 75% 78% 86% 73%
Consistency 75% 79% 70% 76%
Involvement 87% 71% 60% 80%
Adaptability 83% 79% 80% 74%

Although being above 50%, the score of respondent C related to Involvement dimension is quite low: 60%.
To understand better this and the other scores, it was analyzed the scores of each index of the second
part BDILCO instrument (Figure 63, Figure 64, Figure 65 and Figure 66). A red line in each figure
represents the score of 75%. All the scores under this value must be analyzed. For this, it was organized
a meeting with all respondents simultaneously where all can speak freely and support each other. During
the meeting the scores of each answer were shown to all respondents. The respondent C explained to
the team why he gave this evaluation. In this meeting, the responsible of Solar team also participate. He
was one of the respondents and want to understand what was missing and want to promote actions that
will be needed. All the scores under 75% were questioned. All the answers were registered, and actions

were defined to increase the score of each question (theme), explained next.

Related to the mission dimension, and from the Figure 63, it is possible to see that respondent A and D
had scores under 75% and the reasons need to be analyzed to promote actions in order to increase these
scores. For the respondent A, a strategic direction and intent needs to be clarified and in the case of
respondent D needs too a strategic direction and intent clarification, plus the goal orientation and vision.

It is suggested to promote meetings and workshops where this could be discussed.

Mission Dimension
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Figure 63 — Medium scores of each index of the second part BDILCO instrument — Mission

The consistency dimension (Figure 64) for respondent A, respondent C and respondent D demanded an
analysis to find adequate actions to increase scores of the coordination and integration for the respondent

A, the agreement and also coordination and integration for the respondent C and agreement for

98



respondent D. To increase the scores of coordination and integration for respondent A and C it was
suggested to develop actions to understand in what functions and units of the organization they have
more difficulties in order to achieve common goals and work together to improve this relationship. To
increase the scores of agreements for respondent C and D, it was suggested that everyone should also

consider the others ™ perspective to achieve a “win-win” solution.
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Figure 64 - Medium scores of each index of the second part BDILCO instrument — Consistency

Related to the involvement dimension (Figure 65), it is possible to see that respondent B and C had
scores under 75% in all items. This information requires more attention because this means that
respondent B and C are less involved comparing with respondent A e D. It was in this dimension that a
score lower than 50% occurred, that was the capability development with the score of 47%. Organization
needs to ack quickly to understand the reasons of this low score with respondent C to promote adequate

actions to increase this score. In this case, it was proposed training for respondent C.
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Figure 65 - Medium scores of each index of the second part BDILCO instrument — Involvement
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The adaptability dimension (Figure 66) for respondent C and respondent D demanded an analysis to find
adequate actions to increase the creating change (like improve way of work, understand better the need
to change), an analysis to find adequate actions to increase the customer focus (e.g. understand better

the needs of the internal customer and external customer).
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Figure 66 - Medium scores of each index of the second part BDILCO instrument - Adaptability

The organization opted do not directly push more on the scores above 75%. As in general the scores were

good, no more actions were taken related with the openness to implement Lean Thinking.

The third part of the BDILCO instrument (Competing Values Framework) was applied and results were
obtained. During the application of the questionnaires to the Solar team, it was explained the meaning of
each type of culture and its advantages to the board member of this organization. It was used the
description of the section 2.1.1.3. Then, it was decided the intended type of organizational culture for the
Solar team. The decision was to align the Solar team with a balance culture (Clan with 25%, Hierarchical
with 25%, Market with 25% and Adhocracy with 25%), as it seems the most adequate to answer to the

market they work and the goals of the organization.

With this information and the analysis of the results of the third part of the questionnaire, the next step
was to align the Solar team to a congruent balanced predominant organizational culture. Thus, another
meeting was organized to show to the Solar team these results, each individual profile at each time, with
the scores of each respondent. The scores obtained were registered in a table and all scores under 20%
or above 30% were marked with a yellow color or a red color if these values are “outliers”, for instance
“0” or for the interval 60%-100%. For all the scores marked with the yellow color, no concrete actions
were defined because the responsible of the Solar team opted in this phase of learning it will be too many
actions to define and to apply, that will be complicate to concretize and then make the follow up. The

option was to define actions only to the scores marked with red color.
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For the profile item “Dominant characteristics” in the Table 28 the red color was not marked, just the
yellow, so no actions were developed. The respondent B is aligned with the balance culture. The other
respondents need some clarification on in which areas they must change behaviors, for example
respondent D must reduce a little the spirit of risk-taking, delivering exactly what was defined with the

customer.

Table 28 - Scores for the profile item Dominant Characteristics
Dominant Characteristics
Respondents

A B C D

Adhocracy 30|30 |20 | 40

Culture Type

Market 30130 | 30| 20
Hierarchy 10 [ 20 | 40 | 20
Clan 30| 20| 10 | 20

Table 29 show the results for the profile “Organizational Leadership” and two cells are marked with red

color. The actions needed to balance the scores marked with the red color are described in the Table 30.

Table 29 - Scores for the profile item Table 30 - Actions needed to increase the scores of Organizational Leadership

Organizational Leadership Actions to be developed - Organizational Leadership
Organizational Leadershi

feanizaiona’ Leadersnip Market Culture Hierarchical Culture

Culture Type Respondents What do | should start doing or do more | What do | stop doing or do less of?
A B | C D of?
Adhocracy 35 20| 10| 35 Pushing more toward the objectives, Stop controlling every aspect and start
implement actions to promote delegating and hold technicians

Market 10 | 20 20 continuous improvement. accountable.
Hierarchy 35| 30 35
Clan 20 | 30 | 30 | 10

Table 31 show the results for the profile “Management of Employees” and two cells are marked with red

color. The actions needed to balance the scores marked with the red color are described in the Table 32.

Table 31 - Scores for the profile item  Table 32 - Actions needed to increase the scores of Management of Employees
Management of Employees

Management of Employees Actions to be developed - Management of Employees
Hierarchical Culture Clan Culture
Respondents

Culture Type What do | should start doing or do more of? | What do | stop doing or do less of?

A B C D - — - - —

Give the team more vision of the future in Stop asking for consensus and giving

Adhocracy 15 | 20 | 10 | 10 terms of career. further guidance.
Market 15 | 20 | 10 | 40
Hierarchy 30 | 20 10
Clan 40 | 40 40

For the profile item “Organization Glue” in the Table 33 just the yellow color was used, that means no
actions were developed. The respondent C and D are aligned with the balance culture. The other

respondents need some clarification on in which areas they must change behaviors, for example
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respondent B must lightly reduce the focus on aggressive positioning in the market because this could

be pernicious, by ignoring other important aspects.

Table 33 - Scores for the profile item Organizational Glue

Organization Glue

Respondents
A|lB|C|D
Adhocracy 15| 10 | 25| 20

Market 30 40| 25| 30
Hierarchy 15|30 | 25| 20
Clan 40 | 20 | 25 | 30

Culture Type

The red color did not appear in the profile item “Strategic Emphases” in the Table 34, meaning that no
actions were necessary. The respondent A and D are aligned with the balance culture. The other
respondents need some clarification on in which areas they must change behaviors, for example

respondent C must increase innovation, creativity, and the willingness to face new challenges.

Table 34 - Scores for the profile item Strategic Emphases
Strategic Emphases

Respondents
A|B|C]|D

Adhocracy 25115 | 10 | 20

Culture Type

Market 25 | 40 | 30 | 30
Hierarchy 25130 | 30| 30
Clan 251 15|30 | 20

Table 35 show the results for the profile “Criteria of Success” and one cell is marked with red color. The

actions needed to increase the scores marked are described in the Table 36.

Table 35 - Scores for the profile item Criteria of Success Table 36 - Actions needed to increase the scores of Criteria

of Success
Criteria of Success
Respondents Actions to be develop - Criteria of Success
Culture Type
A B C D Adhocracy Culture
Adhocracy 10 | 10 20 What do | should start doing or do more of?
Market 10 | 30 | 40 | 20 Start driving innovation in our line of work.

Hierarchy 40 | 40 | 20 | 30
Clan 40 | 20 | 40 | 30

6.2.4.2 Second step - Apply the 4P model to support the actions

The second step is to apply the 4P model to support the actions made or schedule to made in the first
part and increase the alignment with the purpose to the Lean Principles be cultural. To apply the 4P
model, another meeting was made to explain to Solar team what is the 4P model and how this model

helps in supporting all the work made until the moment and highlight some points that can be unexploited
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because of the lack of knowledge. Thus, during this meeting was made an explanation about each
principle of each level of the 4P model, to guarantee in the future that it would be applied in the value

stream selected.

It was conducted a meeting to analyze and identify the gaps referred in the section 5.2.4. but,
unfortunately, it was not possible to implement actions due to unpredictable events. Attending to the gaps

identified, the next step could be applying the Problem-Solving tool.

6.2.4.3 Third step - Lead teams to the most appropriate profiles to implement Lean Thinking

The third step was to lead teams to the most appropriate profiles to implement Lean Thinking. At this
point, the Solar Team had already gained some maturity about Lean Thinking and the next step would be
to adapt the leadership management in Lean Thinking Culture that they were transforming. To achieve
that, another meeting would be to organize a new training session to develop new capabilities on the
leaders of Solar team. The idea was to involve two leaders: the Supervisor of the Budgeting area and the

Team leader of the Solar team and follow the points described in section 5.2.4.

6.2.5 Phase 5 - Integrate Lean Principles into Organizational Culture of the Solar team

This phase 5 is made up of two steps. The first step is to apply the steps of the three previous phases in

all Value Streams of the company. This step was not applied in this case study due to time constraints.

The second step is to build a process of Continuous Improvement. The main goal of this step was that
all workers of Solar team made improvements as daily habit. Before start to build the process of

Continuous Improvement, the questions raised in the section 5.2.5 should be asked to the Solar team.

These questions should pull the team to think what they need to do differently to naturally have continuous
improvement. To be continuous, must be in a daily basis, and to be in a daily basis it is needed to create

space for that or use adequately that space if already exists.

This organization had a daily meeting (15 minutes — daily Kaizen), but it was not using adequately this
time, because they did not have a process for continuous improvement. With the starting of the
implementation of this case study, the Solar team pull the Budget team to use more adequately the daily
meetings. During the case study implementation, the Solar team confided that their work was improving

in result of the way they started doing the daily meetings.
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6.3 Discussion

The implementation of Lean Thinking in an organization is not always an easy and peaceful process, due
to the characteristics related to each organization and in which areas it is implemented, and all

organizations react differently to change.

In the area where was developed the case study, since the first minute, all team revealed openness to
learn and apply all the themes learned. This openness helped to overcome all the barriers that appeared
during this journey. Like in an office area, the proponent of this thesis has to be more careful to explain
and to support the implementation of the ILTOC model in this case study. The KPI evolution during the

ILTOC implementation in the case study is presented in Table 37.

Table 37 - KPI evolution since WK 19 until WK 48 of the Solar value stream

Value

Solar Value Stream - KPI WK-19 WK - 48
Number of workers 5 4
Percentage of hours stayed in organization after time defined 20% 20%
Percentage of absenteeism 1% 1%
Project awarded/won 48 Ml 127 Ml
Quality - 90%
Cost - <5%
Delivery 97% 99%
Safety
Moral

It is possible to see that the number of people on the team decreased in one collaborator, nevertheless,
the team achieved to improve the key directional vector delivery by 2.1%. Also, the ratio of the project
awarded/won increased 165%, even with the same percentage of hours stayed in organization after time

schedule and maintaining the percentage of absenteeism in 1%.

Since the training, the Solar team started to look to the existing KPI in a different way as something that
they can directly influence. Nevertheless, KPI such as strategic market to achieve, cannot be directly
influenced by the low-level collaborators. For more engagement of the collaborators, the KPI must be
defined in a way that they recognize as being aligned with their own work. When the team was rewriting
their process, they started to quantify all activities of the Solar team related to quantification of the key
directional vectors: quality, cost, delivery. In the end of week 48 the Solar team achieved the values
presented in Table 37. The safety and morale vectors were not analyzed because they decided to get

maturity on the first three vectors and then start to quantify safety and moral.
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In this case study, it was possible to implement the phase 1, 2, 3 and the first step of phase 4. Regarding
steps 2 and 3, in spite of not being implemented, an overview of all 14 principles of the 4P model (step
2) was presented to the responsible of the Solar team to prepare this implementation. During this
overview, it was compared the actual condition with the desired condition. After this exposition, the
responsible of the Solar team has gained awareness about the gap in each principle of the 4P model.
This overview would allow an effective implementation of these two steps. Also, the steps 1 and 2 of
phase 5 were not applied. Note that the step 2 of phase 5 was partly implemented in consequence of
the methodology implemented on the fifth step of phase 3 that was related to implementation of
continuous improvement. Nevertheless, there is a commitment with the organization to conclude the

implementation of the model later on.

During the implementation of this case study, it was highlighted that, in spite of all team members were
open to change, the change transformation did not happen overnight. It was being achieved slowly, being
pulled by the building process of continuous improvement and by the proponent of this thesis in all the
meetings he had with the Solar team. This is a continues working on the change because the team did

not finish the implementation of all phases and steps of this model.

Like a cultural transformation the implementation of this model needs time. The timeline for each phase
of this model was not discussed because all organizations are different, and several factors influence the
path to implement each phase and the cultural transformation of the organization. When the team and
the organization are aligned, some tools can be used to support the cultural transformation. One tool is,
for example, the Toyota Kata that is a set of daily routines towards continuous improvement (Rother,

2010).

The ILTOC model should be implemented from bottom-up, i.e. hierarchical low-levels, contrary to some
models top-down like the Hoshin-Kanri approach that starts with the strategic levels and deploy the
objectives to the hierarchical low-levels. According to Silveira et al. (2018) the Hoshin-Kanri is a strategic
management framework relied in Total Quality Management (TQM) having underneath the PDCA
methodology. This involves a repeated process that are cascaded downwards in the organizational
structure, they take the form of a balanced set of objectives. This set of objectives are supported in the
following dimensions: quality, cost, delivery and education/employee (QCDE) (Giordani da Silveira et al.,
2018). The ILTOC model goes beyond that by considering safety and moral, as represented in the TPS
house. In this way, independently of the dimension considered, the work conditions must always be

assured.
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The Hoshin-Kanri is also considered as the natural evolution of the management by objectives approach,
introduced by Peter Drucker in the beginning of the 1950s (Silveira et al., 2018). However, this approach
could be pernicious as is focused on the ends and not in the means. Once more, the ILTOC model is
different because it is always focused on the team and its growth. There is a close tutoring of the team,
where each one acts like a coach, like in the TPS culture (Spear & Bowen, 1999). The team will naturally

behave in order to develop actions to deliver value to the clients.

Although being developed having in mind the Portuguese context, this model could be applied to different
countries, as the actions developed are independent of any national culture. It is always important to
deliver value to the customers, to have flow, to pursue perfection in order to attend the key objectives:

cost, quality, delivery, safety and moral.
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7. CONCLUSION

This chapter presents the final considerations and research limitations. These are followed by the main
contributions and the answers to the research questions of this thesis. Finally, some suggestions for

future work are proposed.

7.1Final considerations and limitations

The motivation for this thesis emerged from the professional experience of the author as a manager in
various areas of an organization (office and shop floor). The author felt a need to understand how the
teams could deliver more value to the final customer and to the organization. Lean Thinking, based on
Toyota model, is an organizational philosophy that proved to be capable to deliver this value. Although
there were some models to implement Lean Thinking, they were not applicable to the whole organization,

i.e., office and shop-floor, and, sometimes, when applied did not achieved the full results expected.

Each organization choose the methodology more adequate for its context to implement Lean Thinking
and constantly invest money in training and consultants to leverage the value supplied. Often the return
on this investment on this theme is less than expected. In result of this reality, the goal was to understand

what was missing to apply the example of Toyota to all kind of organizations.

For the proponent of this thesis, the trigger for this truly application of the Lean Thinking is the
Organizational Culture, as the way people work impacts on the value added delivered to organization and,
lastly, to the final customer. To achieve this, it was explored the interconnection between Lean Thinking

principles, Organizational Culture and Toyota Way.

The literature review helped to select the Organizational Culture model to make this interconnection that
was the Schein model. The experience of the proponent of this thesis in Lean Thinking and the knowledge
about Toyota pushed the need to develop a model that considered the Lean principles part of the
Organizational Culture. The model developed was named Integration of Lean Thinking into Organizational

Culture (ILTOC) model.

To create the ILTOC model, firstly, it was necessary to evaluate the organizational culture related to the
openness to implement Lean and the predominant culture type. For this, it was developed a questionnaire
named Bi-dimensional instrument for Lean Culture Openness (BDILCO). The questionnaire was
composed by three main parts with different purposes: i) Characterization of the respondent and the

company; ii) Denison and Neale Model and iii) Cameron and Quinn Model. The first part characterizes all
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respondents and the organization. The second part is dedicated to survey the organizational culture in
relation to four dimensions adapted from Denison and Neale (1999) to identify the openness level to Lean
Thinking. The third part is dedicated to survey the Organizational Culture in relation to six assessment
items adapted from Cameron and Quinn (2011) in order to identify the Organizational Culture
predominant type. This questionnaire was applied in five organizations planted in Portugal, four domestic
capital organizations and one foreign-owned organization. Three of them already implemented Lean (case

study 2, case study 3, case study 4), the other had been trying.

The knowledge gained during the application of the BDILCO questionnaire and the literature review,
supported the development of the ILTOC model. The three-dimensional ILTOC model is constituted by
five phases: i) Train the team which purpose is to teach the Lean fundamentals and processes concepts;
i) Identify the three levels of Organizational Culture in order to understand the Artifacts, Values and
Underlying assumptions for each organization and quantify the current state for the start-up of the
integration of the Lean Thinking; iii) In the value stream selected identify the Lean Thinking principles to
recognize the value and the moment to deliver this value; iv) In the value stream selected define actions
to increase the value of the cultural traits of the organization aligned with the Lean Thinking principles by
applying the 4P model and lead teams to the most appropriate profiles; v) Integrate Lean Thinking
principles into Organizational Culture by applying the steps of the three previous phases in all Value
Streams of the organization and build a process of Continuous Improvement. With application of these

phases, it is expected that people act naturally to get value and results for the organization.

The ILTOC model was partially implemented on a case study, selected during the questionnaire phase.
The phases of the ILTOC model implemented were the phase 1, 2, 3 and the first step of phase 4. Due
to the lack of availability of the organization it was not possible to implement the steps 2 and 3 of phase
4 and all steps of the phase 5 (steps 1 and 2). Nevertheless, it was possible to get some results, namely,
the reduction of number of workers by one, the increase of projects won in 165%, the increase of the
delivery rate by 2.1%. Also, they started to quantify key vectors (quality, cost) not previously measured.

These values mean that they begin to believe in “doing more with less”.

This thesis is based on the transformation of the Organizational Culture of organizations by integrating
the Lean Thinking principles. Normally, each Organizational Culture takes its time to change. It is not
easy to set a time for this transformation. The case study was implemented during 29 weeks and, as
previously referred, it was not possible to implement all the phases of the ILTOC model. The available

time of the organization was a limitation that did not allow to develop and obtain more results than the
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ones previously referred and documented on section 6.3. Another limitation is the research strategy used
to collect data through the questionnaire (five organizations) and the only one case study to research the

viability of the model.

The pandemic situation caused restrictions on the implementation of the ILTOC model because several
meetings were performed by video conference, creating distance between the interlocutors, jeopardizing
the gathering of some details of the organization’s reality. Another restriction was related to the proponent
of this thesis availability that develop the work in parallel with his job in the organization he works. This
also limited his visits to the organization where the case study was developed. Consequently, the
organization data was obtained through the employees that sometimes, were not so fast to answer, as
desired. However, because it was a voluntary support (i.e. a consulting contract was not formalized), the

proponent of this thesis is grateful for their answers.

7.2 Contributions and answers to the research questions

This thesis contributes to the evolution and dissemination of knowledge on Lean Thinking and
Organizational Culture. The integration of these two concepts will result in improvements in performance
and, consequently, to the competitiveness of the organizations. This means that it is important to research
how they could be interconnected, and their synergies explored. This was the trigger for the research

undertaken in this thesis.

Thus, some research questions and sub-questions were raised, and the research developed allowed to

answer to them. Related to the first main question:

RQO1. What are the factors that act as enablers and/or inhibitors in the integration of Lean Thinking

principles in the culture of Portuguese organizations?

This question was answered through a literature review which main results are presented in section 2.2.3
and was published in Amaro et al. (2020). The factors that act as enablers and/or inhibitors in the
integration of Lean Thinking principles are: i) Management support, ii) Culture, iii) Involving employees,
iv) Training and v) Commitment. The proponent of this thesis considered that such factors are

independent of the country where the organization is located.

To learn more about the strength/influence of the Organizational Culture in this integration one sub

question was raised:

SRO1. 1. Is the Organizational Culture an enabler or inhibitor in this integration?

109



This sub-question was answered in section 2.3, and Organizational Culture could be a facilitator or

inhibitor, depending on the company Organizational Culture, as reviewed by Amaro et al. (2020a).

As the maijority of the studies are about operations, the proponent of this thesis wanted to learn if the
difficulties/opportunities in indirect areas or departments farthest of operation are the same as in the

operations and one more sub question was raised:
SRQ1.2: Is it more difficult this integration in the departments farthest of operations?

The answer to this sub-question was given on section 4.2, where was demonstrated that in different
organizations, departments farthest of operations have good results to the openness for Lean Thinking.
The ILTOC model that was developed in this thesis was applied to a department farthest of operations in
the case study studied, the Budgeting area. It was possible to see that this integration happened. Each
organization have their own characteristics, and these characteristics will influence the difficulty of the
integration of Lean Thinking into Organizational Culture, independently of the area where is being

implemented.

To conclude, the ILTOC model supported the integration of Lean Thinking into Organizational Culture,
exploring the synergies between such fundamental concepts. By doing this is expected that employees
develop a natural behavior and better face new challenges. In a changing world characterized by a volatile,
uncertain, complex and ambiguity (VUCA) environment this behavior is more important than before, as
seen in recent pandemic situation. Also, having in mind the Society 5.0 concept, people will become the
center of all activities: industrial, services, healthcare, among others, by seeking a balance of the

economic development, social and the environmental dimensions.

7 .3 Future work

As future work, it is intended to continue the follow up in the organization where the case study was
implemented to give support on the finalization of the implementation of the ILTOC model. This may
indicate the need to research more efficient ways of implementing this model. To contribute for this
efficiency, it will be relevant to promote formalized practices that, normally, are just on the heads of the

employees.

The BDILCO questionnaire will benefit of an automated mechanism to collect the answers and analyses
the results. For the answers collection, it was used PowerPoint and then these results were manually

inserted in an Excel file to do the calculations and build the graphs. Attending to the tables and graphs
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created (more than 50), as future work it could be an interesting work to transform the BDILCO in a

software tool.

In terms of the ILTOC model, more research can be devoted to the development of cultural adaptation
actions suited to each organization. In this regard, the definition of actions to improve the results of

BDILCO (e.g. Cameron and Quinn model), could be further researched using other approaches.

Another goal is to disseminate the ILTOC model for more organizations (different areas) to confirm that
the applicability of the ILTOC model integrate the Lean Thinking principles on the Organizational Culture
and delivery value to all stakeholders, increasing the organization's results. As the ILTOC model is
independent of the nationality of the culture, it will be interesting to apply the ILTOC model in another
country to confirm the achievement of results from that organization. This could indicate more

improvement opportunities to refine the model.
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APPENDIX 1 — PARTS OF ORGANIZATIONAL CULTURE QUESTIONNAIRE (BDILCO)

Table 38 - Characterization of the respondent (part 1)
Aspects Value

Activity sector

Kind of product

Main markets

Company size

Turnover (annual)

Number of employees

Age

Educational level

Role

Organizational level

Years in the organization

Years in office
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Questionrio Cultura Organizacional

Este questionrio foi desenvolvido pars medir a5 crengas, valores e premissas mant

Este questionario esté dividido em duas partes:

Parte 1 - da cultura 2 4 dimensdes adaptadas

de Denison and Nesle (1999) & que tém uma correlacio significativa com:

pelos membros de e as praticas e que .

reforcam. A investigagio subjacente a este questiondrio concentra-se nos:
+ spetos da cultura da organizacio que tém ligagio direts a0 desempenho dos negocios &

« na posigio relativamente a uma cultura Lean ideal.

As suas respostas séo completamente confidenciais ¢ serdo apresentadas apenas como

parte do perfil organizacional geral

Envolvimento — Capacitagdo, sentido de propriedade ¢ respansabilidade.

As culturas organizacionals caracterizadas como “altamente envolvidas” incentivam
fortementz o envolvimento dos colaboradores e 3 criagio de sentido de propriedade &
responsabilidade. Desse sentido de propriedade, cresce um maior compromisso com 3

idade crescente d

0s indices do Envalvimento sio:

s Orient:

Desenvolvimento de competéncias - A organizacio investe no

o dasvendas;
* Lweros;

* Qualidade;

« Satisfasio dos colaboradores;
* Desempenho geral.

Parte 2

da cultura a6

de d Quinn (2011). 5es indicam a posico atual desta organizacio

relativamente a uma organizagdo com uma cultura Lean Ideal

- os tém autoridade, iniciativa e
capacidade para gerir o seu préprio trabalho. Isso cria um sentido de propriedade «
responsabilidade em relacso 3 orzanizacio.

Amaieria & trabalhg.

As decisbes s30 geralmente tomadas na nivel em que 3 melhor informacdo
estd acessivel

as
obter, quando necessario.

Empoderamento

Todos o colaboradores acreditam que podem ter um impacto positivo

todos no

processo em alguma etaps

desenvolvimento de capacidades dos colaboradores para permanecer competitiva =
responder &5 necessidades comerciais em angaments.

itoidade & delead
forma autonoma

possam agir de.

desenvolvidas

Ha

ancias d 5 como. rtants
vantagem competitiva

05 problemas raraments ocorrem porgue existem competéncias
necessériss para fazer bem o trabalho

Desenvolvimento de competéncias

Concordancia - A organizacio & capaz de chagar 3 um acordo sobre questies criticas. Isto
inclui o nivel subjacente de acordo e 3 capacidade de reconciliar Giferencas quando elas
ocorrem.

a divergé

para abter solucBes
“win-win"

Existe uma cultura "forte”

£ facil chegar a um consenso, mesmo em questdes dificeis

Cancordancia

Raraments ocorrem problemas para chegar a acorda sobre questdes-chave

Existe um acordo ci e a5 coisas

10

Criar a Mudanga - A organizacéo € capaz de criar formas adaptativas para responder as
mudangas necessidades. £ capaz de ler o ambiente de negécios, reagir rapidamente as
tendéncias atuais e antecipar mudancas futuras.

Aforma como 3 coisas sio feitas & muiito flexivel e facil de aiterar

Aresposta aos 3 lbiente do negacio, &
adequat

Novas e melhores maneiras de fazer o trabalho sfo continuamente adotadas

Criara mudanca

riar resisténcia

criar mudancas

13

Missdo - Definir uma direc3o significativa  longo prazo para a organizacio
Uma missdo fornece propésito  significado, definindo um papel social & metas externas
para a organizacio. Ela fornece uma direc3o e objetivos claros que servem para definir um
curso de agdo para a organizagdo ¢ para o5 seus membros. Ser capaz de internalizar ¢
identificar-se com s missia de uma orgsnizac3o contribui para o compromisso de curto &
longo prazo com a organizacéo. O sucesso & mais provavel quando individuos e organizagdes
sBo direcionadas a objetivos.

0s indices da MissSo sdo

* Diregao Estratégica e Propésito, Metas e Objetivos, Visio

16

Visio - A organizacdo tem uma visdo partilhada de um estado futuro desejado. Ela encarna
walores fundamentais, valoriza e capts os coracdes e mentes das pessoas da organizagio,
enquanta fornece orientagdo e diresdo,

Hé uma vis3o partilhada de como serd a organizacio no futuro.

s lideres tém um ponto de vista a lango prazo

praze avisio de longo praza.

Visko

& motivagio

Existe capacidade de responder aos pedidos de curto prazo sem comprometer
o desempenho da visio de longo prazo.

Define os valores 580 base de uma cultura forte.

A consisténcia formece uma fonte central de integracio, coordenacio e controle:
Organizagdes consistentes desenvolvem uma mentalidade e um conjunto de sistemas
arganizacionais que criam um sistema de governo baseado em apoio cansensual

Estas tem muito c ., walores centrais, um métoda
distinto de fazer negocios, uma tendéncia a promover de dentro ¢ um conjunto claro de
normas que definem o que fazer e n3o fazer

A consisténcia cria uma cultura “forte” baseada num sistema partilhado de crencas, valores
& simbolos que s3o amplamente entendidos pelas membros de uma organizagio,

s indices de Consisténcia sio

Coordenagio e integragdio - Diferentes fungdes e unidades da organizagio s¥o capazes de
trabalhar bem juntos para alcancar obietivos comuns. Os limites organizacionais ndo
interferem na realizac3o do trabalho.

A aborgagem pars fazer negocios & muito consistente e previsivel

c sreasda
comum

perspectiva

£ facil coordenar projetos nas diferentes areas da organizagio.

Trabalhar com alguém de outra area desta organizagdo nfo € como trabalhar
com alguém de uma organizagio diferente

Coordenagio e integragio

Existe um bom afishamento de metas entre os niveis hisrarquicos

11

Foco na Cliente - A organizacio entende, reage 20 seu cliente ¢ antecipa a5 suas

necessidades futuras. Reflete o grau em que o organizagio ¢ direcionada por uma
preocupacio em satisfazer seus clientes

05 comentsrios e as recomendacdes dos clientes geralmente conduzem a

alteragdes
¥ 0input” docliente influencia diretamente as decisdes
T Aequipatem uma 3
o
2 diientes
g
8 < m
2 osi do
£ incentivado o os i

14

Diregio Estratégica e Propdsita - Intencdes estratégicas clarss transmitem 05 propositos e
deixam claro como todos podem contribuir & "deixar a sua marca” na indistria.

Existe um objetivo e uma direc3o 3 longo prazo

jca e Propésito

leva outras =

indistria

Existe uma missio clars que d sentido  direcdo 3o trabalho

Existe uma estratégia clara pars o futuro

Diregio Estrat

Adirecio estratégica & clara

17

Figure 67 - Denison Model (part 2)
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As 4 dimensBes da parte 1 e respetivas subdimensdes 3o

- Envolvimento — Empoderamenta, Orientacio 3 equipa, Desenvolvimento de
competéncias

- e % 5 50 e integragio
- Adaptabilidade - Criar a Mudanga, F3co no Cliente, Aprendizagem Organizacional

- Misséo - Direcéo Estratézica  Proposito, Metas e Objetivos, Visio

Orientacdo 3 equipa - € valorizado o trabalhe cooperativo em direcio a objetivos comuns
para que todos os se sentem A organizagio
depende do esforco da equipa para ter o trabalho feito.

= 5 diferantes & t
rganizacho é ativamente incentivada

O colaboradores trabalham como se fossem parte de uma equipa

50 4 equipa

O trabalho & controlado pela equipa ¢ ndo por via hisrérquica

Orienta,

s construci

o verarelagio
entre o s2u trabalio & os objetivos da organizacio

Valores fundamentais - 0s membros da organizacéo partilham um conjunto de valores que
criam uma sensagio de identidade ¢ um conjunto claro de expectativas,

03 lideres e os gestores "praticam o que pregam”

Ha tlo de gest istic disiniedolsl
préticas de gestéc

Existe um conjunto claro & consistente de valores que governa a maneira
como se faz o negdcio

Ignorar os valores fundamentais, trard problemas;

Valores fundamentais

Existe um codiga ético que guia © comportamento e que permite
distinguir o certo do er

Adaptabilidade - Traduzir as procuras do smbiente de negécios em acdo.

As organizagBes mantém um sistema de normes e crengas que apoiam a capacidade da

organizacio em receber, interpratar e traduair sinsis do comportamentos do ambiente, em

mudancas de comportamento interno que aumentam as suas hipdteses de sobrevivéncia,

crescimento e desenvolvimento. Trés aspetos da adaptabilidade afetam a eficacia de uma

organizagio pela caparidade de

+ perceber e responder a0 ambients externo;

* responder a clientes internos, de qualquer nivel, departamento ou fungéo;

« resstruturar e i um conjunto de < processos que
permitem & oreanizacio de se adaptar

Osindices de Adsptabilidade s3o

+ Criar a Mudanga, Foco no Cliente, Aprendizagem Organizacional

12

Aprendizagem Organizacional - A organizacho recebe, traduz e interpreta sinais do meio
ambiente para opertunidades de incentivar a inovado, adquinr conhecimento &
desenvolver capacidades.

2
E
4
E

idade o melhoria

Poucss oisas “taem em saco rota”

Aaprendizagem ¢ um objetivo importante no trabalho didria

Aprendizagem Organizacional

Garante-se que a "m3o direita sabe o que a m3a esquerda estd a fazer”

15

Metas e Objetivos - Un conjunto claro de metas e objetivos padem ser vinculados  misso,
0 < estratégia,  fornecer a todos uma diregio clara no seu trabalho.

Existe um amplo acerda sobre metas

s lideres estabelecem metas ambiciosas, mas realistas

B Al com os obj

.

z |
s 0que é preciso ser
longo prazo

18 Reduzir




As § dimensBes da parte 2 do questionario so:

wosow o op

22

3. Gestio dos Colaboradores - A gestso de colaboradores ou o estilo que caraterizs como os

Caraters

icas Dominantes;

Lideranga Organizacional;

Gestio dos Colaboradores;

“Cola” Organizacional;

Enfase Estratégica;

Critérios de Sucesso.

colaboradores sio tratados e € caraterizado o ambiente de trabalho.

Gestio de Colaboradores

O estilo de gestio na organizaga o € caraterizado por trabalho em
equipa, consenso e participagio

0 estilo de gestio na organizagéo € caraterizado pela tomada
individual de riscos, inovagdo, liberdade

O estilo de gestio na organizacao ¢ caraterizado por uma forte
A levadas e realizaghes.

(0 estilo de gestio na organizacao & caraterizado por seguranca no
empregp, conformidade, previsibilidade e estabilidade nos

Total]

1. Carater

organizagio & caraterizada no geral

Carateristicas Dom hantes

A orzanizacio & um lugar muto pessoal. E como uma extensso da

lFamitie. 0 de si mesmos

§ uma empresa dinii os
1 = “esticar o pescoco” & sssumir riscos.

[A organizacio & muito orientaca aos resulados. Uma importante
[preacupasso ssts em fazer o trabalho. As pessoss s5o muito

|ecompetitives & orientadas para resultados.

[ orzanizacao & um lugar muto controlado e estrutiraco
[Procedimentos formais geralmente governam o que os

Tora1 (100)

)

icas Dominantes - Carateristicas dominantes da organizagde, ou come a

4. “Cola” Organizacional - A “cola” organizacional ou mecanismos de ligag3o que mantém =

organizagio junta.

" @k Organizaconal

[ "cola" que martém 3 organizacso unida & a lealdade & confianca
Imitus. 0 isso leva 3 organ 25c80 3 um bom

|A "cola" que mantém a organizacso unida & o comprom 0 com a
linavagso e desenvolvimento. Ha uma énfase em estar navanguarda.

[ "cola" que mantém a organizaco unida & 2 énfase na conquita &

Ina reaizacso do objetuo.

[A "cola" que mantém 2 organizacéo unida s30 as regres e polticas
[Formais. Manter um bom funcionamento da organizagdo €
lim portante.

ios de Sucesso - Critérios de sucesso que determinam como  vitoria é definida & o

que é recompensado e comemorado.

Cricérios de Sucesso

[A orzanizacao define o sUcazz0 com base ha capatitaho, trabalha
mesmos.

A organizacho define o sucasso com base em ter produtos exdusivas
o mais novas.

[4 organizacio define o sucesso baseado em vencer no mercado e
ultrapassando a concorrencia. Lideranga competitiva no mercado &

A organizacao define o sucesso com base na ehiciéndia. Entreza
ridedigns, programagso estivel e produséo de baixo custe sio
eriticas.

28

Toral

Total

26

130

Figure 68 - Cameron & Quinn model (part 3)

Oestilo delideranca

lideranca
Organizacional

[ lideranca na organizagéo € geralmente considerada um exemplo de
orienta g, facilitagdo ou carinho.

[A ideranga na orgenizagio & geralmente considerada um exem plo de
inovaglo ou assung3o de riscos.

[ lideranca na organizagio & geralmente considerada um exemplo de
absurdo e agressivo foeo orientado para resultados.

[A lideranca na organizagio & geralmente considerada um exemplo de
0, organizagdo, ou eficiénda de operagio.

Total

24

d

. Enfase Estratégica - As énfases estratégicas que definem quais dreas de énfase a

recionar na estratégis ds organizacio.

Enfase Estratégicn

[~ organizacio enfatiza a capacitacio. Alta con fianca, abertura
lparticipacéo persiste.

|a organizacéo enfatiza a aquisicéo de novos recursos e criagho de.
Inoves desafios. inovar e procurar opar 8o valorizados.

[A organizagio enfatiza o des competitivas e conquista. Atingir ahose

lganharno mercado sBo aspetos dom inantes

Eficiéncia, o
lcontrole & 3 estabilidade das operacbes sio importantes

Tota]
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APPENDIX 2 — TRAINING MODULES

Lean concepts

0 Mercado - Mudanga de Paradigmas QO Mercado - Mudanga de Paradigmas
0 funcionamento dos mercados sofreu uma alteragso no seu paradigma A nica forma de garantir a margem de lucro & fazer uma gest3o cuidada dos cuseos:
- supone

3 © Qualidade - Lo
Formacao Lean s e il

+ PrazosdaEntresa

Thinking ik

14 e sSio as empresas a definir o preco.
Este & cefinico pelo

Onde procurar a gordura ?
sl qus & Stvie & fieil 82 22 ver = g 22 sliminas, desds qus haja vontads pars

PROCESSOS GORDOS -

fis pessoas estdo no coragio de qualguer empresa. Elas moldam a ua cultura &
i et i lbespa oot Nas também ¢ necesséria um discemimento profundo para detectar as formas
45 acgiies das pessoas revelam uma dbvia tendéncia para a gordura - quer se trate subtis de gordura, & medidas muits mais dristicas para as comig.

‘gordura nos tideres, e em toda a empresa

d gastos excessivos ou ds hatitas de despercico.
s também existem formas de gordura menes Sbvias, tais como & subuilizagio do

talento, o dispéndio de energia em conflitos internos @ a rasisténcia cultural 3

% -

I

Tados o2 procasses pracisam da ter actuslizades & melharadss 2 longs do temps,

© pesnal ds gabinets toma o sxemplo dado plo: chafer & emula o
2 £ i ot Uma forma de gordura mais ubtl sparscs quanss o procsso incorpors

comportamentos de desperdicio.
Em certas ocasides, os criadores dos processos tém ificuldade em determinar as

actividades que ndo sio Gptimas.

A escolha das melhores actividades pode o ser dbvia para aqueles que Broparces exactas da mudanga.

: 3 participam no processa. “Nig sai do meu bolsol” ¢ a uma atitude que prevalece na cultura gorda.

7 AS -

: - BAD HABITS

Uma cultura inspropriada cenduz 3 ineficacia 3 gerdura.

A necessidades das pessoas condizem & gordura.
A realizaho dos deseios das pessoas e das suas aspiragdes pode criar gordura numa

empresa.
| [m—

10 11 12

AT e T S 0 comportamento de sobrevivéncia do. individuo pode estar mal sincronizada com o5
© instinto da sobravivéncia de um individuo pode facilitar ou cificultar a ¥ida ds Uma SoleCEivese cotn 35 SStAgR: Sl penliam o e S B Aprese.
empresa, dependendo do seu comportamenta de sobrevivéncia estar ou rdo em sintonia com

TRABALHO
Ar.pUo.

Il ké) 2
o3 cbjectivos da emprasa.

14

Origens do Lean Thinking - TPS

Quands uma forga , tal como s nova tsenslogia, ameacs as formas familiares d fazsr s

‘coisas, um indivicuo com instinto de sobrevivéncia mal dirigido combaters 2 ameaa.

0 TP5 - Toyota Procuction System € um sistema de gestio industrial desenvelvido por

2 b
B O
e ] R — e o pricics
= =~ de pravengio de errss, 30dos pull, ;s >

flexiveis, orientados & satisfagdo do cliente, através da eliminagio e gestio dos

Gesperdicios

17
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© pensamenta magro potencia @ valor a0s clientes orientando a sua ag3o no sentido ds

etiminagBo das i

isténcias, ou seja:

- MURI - fazer as coisas de maneira diferente!

« MURA - fazer musito ou poucol

- MDA (esperdicia) - tudo o que ndo cria valar & desperdicic  com tal deve ser
aliminado.

Evolugao ate Lean Thinking...

A

22

LEAN THINKING - Defi

Ao contraric da abordagem tradicional, que se baseia na arientag3o de esforgas de aumento

icio

88 produividads da: tvidases qus eriam valor, 2 sszreds std no petencial de malharia qus

pacs ser obtida otimizanda as atividades associadss a desperdicios.

25

LEAN THINKING - Defini¢ao de Valor

180 & facil gefinir “valor™ dada as mUttiplas intarpretagdes atribuidas a0 conceita;

0 valor é 5

e referase &

recesidades - S
M0 & il macir o valor dac 3 presensa de companantes 0 QUANKITCYE ou intangileis
Valor & 6 que se leva, prego & o qua se paga

0 que qualauer clente pretende & que o prego que pasa seja Lstificado o valor que leva.

e assim i for 6= certo que @ clente procurar um fomesedor qus lhe garanta um prese

mats justo.

tir uma cadeia de valor

- £ uma sénie de passos qus tém que ser desenvolvides na sequéncia comsta para criar valar
para o cliente;

-A cadeia de volor completa incluird informagio do fluxo de tedos o3 processas que
constituem esta cadeia de valor;

- A cadeia de valar incluird todes as tarefas, as que criam

v, a5 que nda criam valor € as

que ndo criam valor mas sl neesssdrizs.

Se existe um produta, servico ou p
existe uma cadei

rocesso para um cliente,
da valor

31

“Go to See”

4 Listar todos o3 passos reslizados para executar a operacio (desde que comeca a enecutar
t8 qus comeca 3 sxscutar s préxima opsrasiol;

2. Observe & registe o tempo de todos os passas/Carefas da operagio;

3. Registar se cada passo/tarefa & manual ou automtico;

4. Anotar quantas partes s3o processadas simultaneamente;

6. Registar se cs passas/tarefas dadas criam valor, na criam valor ou no criam valor mas sio

7. Procurar o desperdicio @ identificar oportunidades de melhoriz;

8. Reportar os dados recolhidos 3 equipa.

34

Conceito de Muda

Mo TPS foram identificadas 7 fantes de desperdicio {rmuda em japenés), que cendicionam
as atividades qus criam valor a spenss 5 3 20% do toral do lead time.

Oueros despardicios:

20

LEAN THINKING

0'termo Lo Thinian: foi cunhass sm 1996 por Womack and Jansz, ne ssguiments
dos seus trabalhos de investigagio sobre os métodos produtives da industria

automével:

International Mot iicles Program

Cumtes s NibGen 5
Bt sibal de benchmahing da s
e iress

el facalizads s

B s Chate

23

uma simples ilustragio..

TEMOS DE AQUI CHEGAR PARA
‘BATER A CONCORRENCIA!

26

LEAN THINKING - Mudanca Cultural
- Partcipagio de toces

- Empanho ds Gastio g Topo

« Decistes em consenso

- Criagio de uma onda de mudanga

- Formag

. Trsine, Eduzacia
« Fomentar trabalhos em equipa & projectos

- Integragio entre o planeamento = execusia

« Geragio de soluges através da iniciativa dos colaboradares,

50 sequimento do seu eariquecimento pessaal e profissional

- Ajuda 3 visualizar mais 0 que o nivel do processo;
- Permite-nos ver as fantes de desperdicio;

- Define as pantes de levancagem de melhoria,

M cria um conheciment comum de compreenc3o da
realidade e de possibilidade de melhoria

32

Atividade que cria valor
Atiidade que mudaltransforma. material ou informagdo para responder acs requisitos da

ctiente.
Atividade que ndo cria valor

Sio tocas as atividades que comsomem tempo, recursos Ou espago, mas e
transformam /mudam material au informagio.

tividade que i cria valor mas necessiria

Sho todas a5 athidades que comomem tempo, recumos ou espaco, mas o

transformarm /mudam material ou informagio.

3b

132

O DESPERDICIO NAS ORGANIZACOES
- Papeis (burocracia);
- Demasiado: riveis hisrdrguicas;
- Termpo ¢ outras recurses mal aproveitados;
- Subestimar a capacidade valor das pessoas nas organizagdes;
- Transportes & mavimentaces;
+ Controlos e inspegées
+ Acertos e ajustes (setups);
- Dafeitos = erros (arrar sai carol;
- Stacks ide tempe = de materiais);
- E mutzs mais...

21

LEAN THINKING - Definicao

& uma filosofia de gestdo, onde a implementagio de processas e a

sua eveluglo continus baseia-se:

- Flasibilidade pracutiva & 3 qualidads intrinseca daos produtss /servicos -

- Focatizagioda

+ Mathoria Continua & &7

¢4 Lean - Eliminagio de desperdicios tenda como obietivo a criagdo de
Valor

24

PRINCIPIOS LEAN THINKING
DEFINIR VALOR

DEFINIR A
CADEIA DE VALOR
: 3

OPTIMIZAR
FLUXOS.

IMPLEMENTAR
© SISTEMA PULL
=

MELHORIA
CONTINUA

27

LEAN THINKING - Métotlos e Ferramentas

JIT  VALUE STREAM MAPPING

§s
™ ONE PIECE FLOW
i HELJUNKA
SMED KAIZEN
POKA YOKE e
TAKT Time:
DOE

aFp vm%

30

VALUE STREAM MAPPING

s produtss

33

« Wast = Daspardicio, isto & quaiquer atividade que absorve recursos mas no cria valor.
+ Desenvoluer uma compreersio tatrica e desperdicio ajudancs a ver como & o
Gespersicio acontece

« A remogio dos desperdicios requer intuico, criacividads, coragem e energia.

“0 alhar atento para os desperdicia deverd ser mantide atents
fndspendants ds como parese.”

36




Sete tipo de Desperdicios + 1
- Comages:
- Produir mais do que o necessirio;

- Transportes;

- Excesso de inventari

- Movimentos desnecessirios;
- Processamentos desnscessirios;
- Esperas;

~Talento das pessoas.

Anéio criagéo de valor 54 serve para umentar o custos

37

Transportes

O despardicio transportes pracisa d2 um pouco mais d olho de sguia. Nem sempre 5=
pode ver o tramsporte tio facilments. Mas, se pensarmes como o produts ou 3

informagi, podemos comegar 2 ver atividades de desperdicio como papelada de duplo

& quala local a0 cliene
- Aguns exemplos:

Excesso di transfaréngias entra departamentos,

Anexos de e-mail;

Movimantacio de papslads & fichairas.

40

Processamento desnecessirio.

sespericios c= poa qualquer
stividade que ndo cria valor. Muitas vezes, & sob a forma de fazer demasiado &
‘complicar demasiado um processo... quando ndo precisa de ser assim. Temos qus

fazer o erabalha arefs exataments coms st dfinids.

- Alguns sxemplos:
- Inspaghe: fem vez de eliminar o srroz):
- Colacar informagl repetida em diversas sistemas informiticos;
- Tirar cépias extra;

- Fazer relatrio: qus ringuém vai ler

43

LicGes e Desafios

- Nao hd receitas magicas - O conhecimento lean & adquirido através de tentativa

Muites subestimam o efeito da curva de aprendizagem:

- Estar preparado para perder nas fases de “go fve” ¢ dar tempa ao tempo;

- As ferramentas ¢ as solugiies lean sbo conhecidas de todos, mas 56 sso ndo basta!
+ Aposts nas pessoas;

+ 1510 & uma transformacio que se deve alargar a 1odos na cadera de formecimento;

16

Process concepts

Erarmplo e siguenas “pesss chave e 04 inforragdo.

Tempo 8 interdependéncia

Otempo

Variabilidade

B o it e

sessins @ sem nterruagde. Par

5 midias ocultarm o comporiamento do procesa;

P

i

Correcdes

4s correcBes/reparacdes roubam Recursos, “engasgam” o fluxo por issa tém que ser

etininadas ou minimizadas.

38

Inventério

+ & necessirio um inventirio para processar o trabalho. O problema ¢ ter
Gemasiad em cads memente. Ese despercicio causa uma ériz de
problemas. Ferde-se espaco vital com papelada que esta parada 3
Gemasiago tempo. Quanto mais inventirio tver, mais ificil & encontrar o

aue necessita no momento ou estrar a perder informagdo.

- Alguns exemplos:

Agarrar-se & papelada & processi-los de uma 54 v
Muito trabalho em curso & espera de ser concluido;

Armiric: de srquivo & amvazsramento excassivas.

a1

Esperas.

algumas horas perdidas aqui # ali. O problema ¢ qu todos slas s2 somam @ custam lengas

atrasos no final do processo;

- Adura realidads ¢ que quando se espera por alguém ou alo, nde 52 estd 3 riar valer s

prouts o samvico. E tempo morto a ser consummida;

Aguns sxamplos:
- Esperar por decisbes e assinaturas no processo;
- A espera de decisda sobre a5 revisies;
- & espera da informacan por parte dos clientes;

+ & espera de trabatno informagi de um processo anterior

Exercicio

a7

Figure 69 - Lean concepts manual

que £um processe?

A espera & normalmente mais facil de ver. No entanto, podem ser atrasos subtis como

Produzir 3 mais do que necessirio

- Criar ou farnecer aluma coisa antes que seja necessiria pele clisate interna ou
pelo clienta extsrne;

- Acrescentar carateristicas, funchies, etc, que o cliente n3o solicitou;

39

Movimentos desnecessdrios

Qualquer forma de movimento de pessoas o equipamento & um desperdicio. Se pensarmos
bem nisso. Se alguém estd em movimento, a tentar encontrar algo, entlo no pod estar a
acrescantar valor 30 produts. Ista & 6 metme, tants nUw. ambients d fabrico como num
excrisrio.

+ iiguns exemplos:

Fesquisa de informacio oy ficheiras;

C5pia = eolagem de informagio sntrs difersntes sistemas infermitizes

+ Caminhada excessiva entre equipamanzos Com fOtCOPIACONaS GU OULTDS PrOCESSOS.

2

senar

st escnibar  cumarceitar

2

Talento das pessoas

- Subutilizacio do talento, das capacidades @ conhecimento das pessoas

45

Obrigado

48
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Clente  Fommecedor:

Entrad { Saida:
Input: Acoies o evento gue desencataia  proceso,

Oututs 0 resuaso o prodacalsarvisa produide pela prosese,
por

[P ——

Eremole:
Easparments de protegiapessod.
Mdcuings ou spicagges de sofomare especifioas

o
bt i ks e b
B,
- e s M
— ot
—— e .
- Critérias de qualigade: ;
st -
B - s st
v
10 1] * 12 *
e omo's ot BENN e eslice?
00 inpangem EPSa . rpresana cad ks com i, Vames oy cme e ums
PR a
ST . O procesio de planesments de Vsnem comess com esss pedids, & passa pelos crgamentos ce hotel
dica e ' s D o
e
SMARRT = [speeifes, Mensurive), Atngwel, Realita, Temporal. Se for acste, 3
SPA orm bl poe
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e y ot
- Chietos de conexan
< S
- saln
) PinchRsHeSH ook o EPHNED
Ox objetos de fluxe 530 Gviciios em 118s ipos Objetos de conexac: e
i & = s Parkssa.
e e p———— s 11
it o e O AR I R A 8 ) o
simbolades por circulos Cheta e uma seta adiante: 2Athvidades: representam o frabalho que seré realizada.
i (por exemplo a decisao e
oS et ks et
‘Sohre as suAm Lanes, existem dois tipos 2 anallsar - Conectores.
e B —
o ot

enirada, dats store & cata object

16 B

17

2 Atvigates

535 3 1arefas s devem s realizadas. Podem ser dSCHiminadas cam peguenos Simbolos BPMN na cants
superios asquerda do retingulo que as representam.

- Eventss
Para todos os tipos de everias. 5 umatirha a

or versiel Lan inha dupla Mostsa Lim events Intammaciida (poce S usada 3 cor azul & M lisha grossa
indica m eventa finl Inodie ser usada 3 cor vermalhal com algumas SKCESBes S Qe nad havena sentido
Fesver um events finsl desse tho.

Notacédo BPMN 2.0
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Exercicio

25

23

Figure 70 - Process concepts manual
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Problem solving tools

Principio de Pareto — Andlise ABC
DIAGRAMA DE PARETO
Este principio também & conhecide come a Regra dos 80-20;
5130 por excepsdo - Trivial many, vital few.,
(muitos friviais, pouces vitais)

i
Analise de causas T e S st ik pbiaid e o

« A moiorio da situacses 550 OmINadas Por POUCos
lomentos vilais:

- © Diagrama ds Pareto & um métedo réfice simples de

5530 menos imporiantes fos muftos e iriviasl.

- Vifredo Federico Somaso no Sec XVIl ariou “Marauss de. .
s causam maior impacto {vitais) ignomndo os demals fir
Q Aplicagao na Gestao da Qualidade:
~ Uma pequena percentagem (ex. 20%) dos defeitos
representom uma larga percentagem (ex. 80%) dos queixas
dos clientes.

« loseph Juran y Alan Lakelin chamaram regra dos “50-20°

COMO CONSTRUIR UN DIAGRAMA DE PARETO? Exemplo: Grdfico ABC

Passo 1: Identificar o Problema

oo ¢
« identificar & problema na Grea G melnona onds 5@ val a frobainar. 3 3
3 E soon |
Paszo 2 Identificar os fatores -Ia H
+ Baborar uma fita dos fatores que podem estar @ provecar o problema, por i il ¢
axempla, finos dz faihas, caracteristicas ae compartamento, tempss a2 - g . B
Eoul®
= - £ 20w |
Passo 3: Definir o periodo de recolh H |
- Estabelecer & perioc de fempo dentro do qual se recolhem s dados: dias. oo

semangs, meses 00% 200% 400% 600% B0O% 1000%

PERCENTAGEM DE DEFEITOS

3 6

Brainstorming Tempestade cerebral - Cada deia deve ser expressa em pouses paiovras, viand
o trabalho em grupe na identificagdo de um probiema: - Pouco imporia o comeglo /organizogéo oo ideio:
problema, e enconfrar, afravés de uma - it glohs i i R oA s, ciRaghss, _ Togos Gevem poricipar
intervencao porticipativa, a melhor deciséio g etos 2 e b iihad —apns s it @ ki B e
para um plano de agdo que o solucione tal - fsideies pedem sav obsolutaments [oueas, mprépriss. = G i etessiond S G o Y
problema; Ggresives, Utdpicas, absurdas, “estlpidar. abaudos, S1c: = e i

Quanfidace & mehor gue gusidode:
- Pocem = devem surgi ldsios sobve ceios
- AssociogBo e ioeios & posiive.

Rriinrlnminu

Dicas Os 5W2H Os 5W2H
+ Bdstir um moderador
* No inicio da sessao explicar as regras
* Definir bem o problema
+ Explicar 0 objectivo da sesséo
= Utiizar cartdes para escrever
» Dinamismot

SWZH & um instumenio que fooTta o inferpretagdo objscva & hansporents do
Frovleme.

Senas o probiema comprasndiss de dferntes pontas de vista, o5 deciscres posem

os ecisbes pore finol sefa o meihor

& mais Goerente possivel om o objesiivo deciarado no &mbito 4o projesto

10 11

12 *

0 que: deve notar-se squi » deserich e, o objet i o aaui et ligada no tempo, ou sejs, 3 parir
swan PrOBLEMA sowcio propde alcangar; pars 3 resolugio, a 2
whar eoprosems? JEp——
iy ecorres? foidefida etaselingc? . ; . " dhgras s &3 questio s serrespondida. Que passos,
! i 5 s J s o, i o representar;
N . clescarreu? Dest quando e .. quando serd Ies? 9‘ P
it e
i i = keshuan ‘Onde2: neste espago, ainformagio dolocel envolvido pefo problems deve serregistada, ou seje, onds &inserida. Quanto?: = 2 figadad , 0u 83 i
wio et erusiide? e resorsier? Serd definids se & um sector especiics o mesmo em que operagio u méguina de producia epers; despesas pare 2 todas emprese 2 sus resolugdo,
How surg o obiema? wiser impiemertata? 2 com quantas processos € pradutes i afetau.
2l Porqué?: nesta 2 ¢ ese o
HOW MU e este srabiems? e soiior : B
vy « vele apens prasses

‘probiems efou com 2 reaizagio do objetive;

13 14 * 15

Cousa Roie 50 o Exe;nf\o Diagrama de Causa-Efeito Porqué utilizar um diagrama C&E?
ausa Raiz: N o fefo estude e sarga

i - Espi « Aluga o determinar o causaraz de um problema ou
Conlra-Medida: Reolizor um estudo de disiibuigSo de corgo. (Ishikawa - Espinha de Peixe) coracterftica da  qualidade.  ufiizando  uma
o, ngees s temes acouamizee . X abordogem estruturada.
& ik g Bekary i ki o e RS s * Pasenvelvida porkdote shikawh, nalinly od « Encorajo o particiy m_equipa_ufiizando os
2Por que? A fim de possbitor comegdes nos cirouitos & evifar Toqui em 194 conhecimentos do grupe do processo.
Stfeoauce de shate = Queiti de opareinos. « Ajuda-nos a ordenar diversas causas (U * Utiiza um formato padronizado & de faci andlise para
Pt e e ST T ey o factores) de uma forma légica, relacionando demonstrar arelagao entre os fociore:
§.Quem? Jodo do depariomenta de manutencdo slética; as causas com o efeife - Indica causas possivels de variacéio num processo
6.Como? Utiizor muti-medicores ge energio n dervagho de cada + Objectivo: - Aumenta @ conhecimento de um processo aludando

croufo, medinde  terchc, comen's & ReHEncia & opds reaizar @ ) tedos o aprender mals sobre o5 factores de Iobalho &
registra em ploning sietdrica podranzade. ~ Determinar fodas s causas possiveis de um COmo 16 TelaciBngm.
T to? Sfvideds vel requersr @ squisgde ds 1 mulf- problema para obfer as causas mais provéveis do Identifica

shomem para axecupte oaands sksiniy !

95 _Greas onde se
informacées pora andlise posterior

deverdo recolner

16 17 18

135



19

22

Causas e Efeitos

« Causas

- 580 varidveis ou factores que contribuem para o
problema em estudo (EFENC)

- Normaimente agrupamos em § a  grupos

~ M8 de obra, Maauings, Maleicis, Medic&o,
Meio ambiente, Método. 530 o5 mais comuns.

Efeitos

- £.0 problema em estudo

- Este efeito ou prablema pode ser. por exemplo:
a frequéncia de acidentes, defeitos, ovorics..

Os 5 Porqués

A técnica dos § porqués surgiv em meados
da década de 1970's no Japao.

Criado pela Toyeta na busca pela
qualidade plena de seus processos. o
meétodo consiste em, apés definido
exatamente o preblema, questionar o
porqué por cinco vezes. até que se
encontre sua verdadeira causa.

Simples e prafico, o fruque esta no colocar
as questdes certas

A Estrutura do Diagrama Causa-

Efeito
M!d_icl-l Maquinas Método
R 4 e o
Mlh‘l;lbml Materiais Mio de obra.
20
Exemplo

23

25

26

Figure 71 - Problem solving tools manual

136

21

24

27

Diagrama Causa e Efeito: Variabilidade

Continuacao

Obrigado



APPENDIX 3 — DAILY KAIZEN - MEETING AGENDA

Kaizen Diario - Agenda de Reunidao “ F’?,I.Z F,’}I

Frequéncia Duragao
Diario ‘ 09:00 ‘ 15 min. Escritério Arroteia (Gabinete P&D)
Permanentes N° Tema Responsavel Quando
1 Atualizagdo das tarefas no Plano de Trabalho Cada colaborador 15 min. antes
2 Analise de Project Checklist Coordenagao 15 min. antes

Tempo (min)

1 Registo de Presencgas = z

Orientacéo e organizacéo Diaria - Project Checklist

(Dificuldades e orientag&o) e 5 min. Cada UN.

Figure 72 - Daily Kaizen - Meeting agenda
(Kaizen Institute, 2021)

Kaizen Semanal - Agenda de Reuniao

INSTITUTE

Frequéncia Hora Duragao Local
Semanal - Terga -Feira 09:00 60 min. ‘ Escritério Arroteia (Resilience)

Participantes: Preparacgéao:

Permanentes N° Tema Responsavel Quando

Reunido de

1 Atualizagdo do Planeamento Semanal Coordenagédo i
coordenagao

Colaborador
Preenchimento dos Indicadores Semanais Responsavel 15 min. antes
(Semanal)

Tempo (min)

Orientacédo e organizagdo Semanal - Foco para a Semana - 5 min. Cada UN.

TI

Analise dos Indicadores Semanais (Project Checklist) - 10 min. Cada UN

Analise de desvios e definir contra medidas (urgentes e de

rapida aplicagéo) + PDCA - 15 min.

Figure 73 - Weekly Kaizen - Meeting agenda
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Kaizen Mensal - Agenda de Reunido ‘ KA N']

INSTITUTE

Frequéncia Hora Duracao Local
Mensal - P’::eh'n';‘sn'ga":e"a 09:00 120 min. Escritorio Arroteia (Resilience)

Participantes:

Preparagao:

N° Tema Responsavel Quando
1 Atualizagéo do Planeamento Mensal Coordenagéo Reuntao d~e
coordenagao ‘
2 Recolha dos KPI's Coo_rdenagaol Reunido de
Direcgao coordenagédo
3 Recolha de Info Mensal Direcgao Semana Anterior ‘

Tempo (min)

Orientacao e organizacdo Mensal - Foco em Key Projects - 5min. Cada UN.

Analise dos Indicadores KPI's & Project Checklist - 15 min. Cada UN.

Analise de desvios e definir contra medidas (menos rapidas
mas mais transformadoras, de aplicacao a medio prazo - 30 min.
mas com maior impacto) + PDCA

4 Analise de 3C's (se for o caso) - 15 min.

5 Feedback M | (outros tos) - 15 min.

Figure 74 - Monthly Kaizen - Meeting agenda
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APPENDIX 4 — RECORD SHEET TEMPLATE TO COLLECT ACTIONS TO BE DEVELOPED FOR

INDIVIDUAL ITEM

Table 39 - Record sheet template to collect actions to be developed for individual item
(adapted from Cameron and Quinn, 2006)

Actions to be develop - D

Characteristics

Actions to be d

lop - Or

| Leadership

Clan Culture

Adocracy Culture

Clan Culture

Adocracy Culture

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | should start doing or do more of?

What do | should start doing or do more of?

What do | should start doing or do more of?

What do | should start doing or do more of?

Hierarchical Culture

Market Culture

Hierarchical Culture

Market Culture

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | should start doing or do more of?

What do | should start doing or do more of?

What do | should start doing or do more of?

What do | should start doing or do more of?

Actions to be d p -

of Employ

Actions to be develop - Organization Glue

Clan Culture

Adocracy Culture

Clan Culture

Adocracy Culture

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | should start doing or do more of?

What do | should start doing or do more of?

What do | should start doing or do more of?

What do | should start doing or do more of?

Hierarchical Culture

Market Culture

Hierarchical Culture

Market Culture

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | should start doing or do more of?

What do | should start doing or do more of?

What do | should start doing or do more of?

What do | should start doing or do more of?

Actions to be develop - Strategic Emphases

Actions to be develop - Criteria of Success

Clan Culture

Adocracy Culture

Clan Culture

Adocracy Culture

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | should start doing or do more of?

What do | should start doing or do more of?

What do | should start doing or do more of?

What do | should start doing or do more of?

Hierarchical Culture

Market Culture

Hierarchical Culture

Market Culture

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | stop doing or do less of?

What do | should start doing or do more of?

What do | should start doing or do more of?

What do | should start doing or do more of?

What do | should start doing or do more of?

139




APPENDIX 5 — MISSION, VISION AND VALUES OF THE CASE STUDY

VWE OFFER
ENERGY SOLUTIONS
PROUDLY DOING IT

MISSI0ON, VISION AND VALUES

MISSION

To be a financially sound and profitatde company, operating in the energy area, committed to global sustainabitity
and delivering added value te all stakehalders,

VISION

Te be recognized as leaders of excellence in everything we do, through o commitment to innovation and

continuous improvernent

VALUES

EXCELLEMCE
We improve and exceed our standards of quality and efficiency every day.

INNOVATION

We are curious, creatlve and able to challenge the stotus quo. If there is a better way, we will fird it,

HONESTY
Wi act with honour and justice and we commit ourselves 1o high ethical standards,

SHARING AND COMMITMENT

United and committed we support each other to stronger achieve our collecthvi goals.

RESILIENCE
We adapt easily and aptimistically to global demands and challenges.

AMBITION

We pride ourselves an achieving exceptional results

Matosinhos, 7' February 2007

. Eu;npun-,'-' Eoard

Figure 75 - Mission, vision and values of the case study
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APPENDIX 6 — DAILY KAIZEN - MEETING AGENDA NEW VERSION

Kaizen Diario - Agenda de Reuniao

Frequéncia Duragao

Escritdrio Arroteia (Gabinete P&D)

Diario

Participantes: Preparagdo:

Permanentes N° Tema Responsavel Quando
| Atualizagdo das tarefas no Plano de Trabalho Cada colaborador 15 min. antes
2 Analise do plano de trabalhos Coordenagao 15 min. antes
Tempo (min)
Ci i das tarefas e respetivos outputs definidas para o dia anterior. Caso contrario, A
1 Ny - 1 min. cada elemento.
porqué;
2 Alertas de interrupcéo de fluxo - Quando necessario ‘
3 Revis&o das tarefas o dia e potenciais constrangimentos - 1 min. cada elemento. ‘
4 Seguimento das acdes a fazer - Quando existem. ‘

Figure 76 - Daily Kaizen - Meeting agenda new version

Kaizen Semanal - Agenda de Reuniao mm”
Frequéncia Hora Duragao Local
Semanal - Terga -Feira ‘ 09:00 120 min. ‘ Escritério Arroteia (Resilience)

Permanentes Responsavel Quando

1 Atualizagao do Planeamento Semanal Coordenagao Reuniao de coordenagao

Colaborador Responsavel

(Semanal) 15 min. antes

Agenda:

Tempo (min)

1 Andlise dos problemas identificados durante a semana - 15 min.
2 Completar PDCA abertos 30 min.
3 Iniciar o PDCA para cada problema identificado - 45 min.
4 Analise dos Indicadores Semanais 15 min.
5 Andlise do planeamento proxima semana - 15 min.

Figure 77 - Weekly Kaizen - Meeting agenda new version

141



Kaizen Mensal - Agenda de Reunidao

KA N
INSTITUTE

Frequéncia Hora Duragao Local
Mensal - Primeira Terca-Feira . . . s
- ¢ 09:00 120 min. Escritério Arroteia (Resilience)
do Més
Permanentes N° Tema Quando

1 Atualizagao do Planeamento Mensal Reuniao de coordenagao
2 Recolha dos KPI's Reunido de coordenagao
3 Recolha de Info Mensal Semana Anterior

Agenda:

N° Tema Tempo (min)
1 Acabar os pontos inacabados 30min.

2 Trabalho em pontos mais complexos 60min.

3 Analisar todos os KPI definidos 15 min.

4 Identificar necessidades de formagdo - (nd@o definido)

5 Confirmar que todas as normas definidas durante o més s&o publicadas e que a equipa tem _ 15 min.

a formagao necessaria (se aplicavel)

Figure 78 - Monthly Kaizen - Meeting agenda new version
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