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 ABSTRACT 

 
Nowadays business atmosphere is to constantly come up with new improvements, in order to 

become more competitive, or simply stay competitive.   

 

Lean manufacturing rose up few decades ago and is now famous for its radical improvements 

but also for its difficulty to implement. The aim of this study is to get a better understanding of 

how can Lean bring such important changes, but also what must be done in order to implement 

it.  

 

In order to solve the problem of this report, it was decided to conduct a quantitative research 

relying on a case study. The company chosen wants to implement Lean but does not really 

know how to achieve it, so it is a very good opportunity for this project to collaborate with it 

and see what can be done to implement Lean manufacturing.  

 

The results of this thesis demonstrate the need of implementing a philosophy, a way of 

thinking, rather than different production tools. People must also be prepared for long 

implementation, which can take between 5 to 10 years. One of the key factors for this 

implementation is the involvement and empowerment of workers, who will massively 

contribute to the change process by removing different kind of waste which slow down the 

processes.  

 

 

Keywords: Lean manufacturing, way of thinking, productivity improvement, people, wastes.  



  3 

ACKNOWLEDGEMENTS 
 

This master thesis has been a great opportunity to apply some of the knowledge learned during 

the previous semesters of this program. This project gave me a first experience regarding the 

implementation of Lean concepts in a company, which has been a very valuable adventure.  

 

I would like to thank JIWE’s plant manager, Markku Parola, for giving me the opportunity to 

work with his company on the implementation of Lean. He made this thesis easier by giving 

me full support, trust, and always being available for discussions. 

 

Thanks as well to Bogdan Renholm, JIWE’s production manager, for spending some of his 

time in discussions and numerous explanations. 

 

I would also like to express my gratitude to everyone in JIWE for giving me valuable 

information, and discussing with me all along this project. 

 

Special thanks to my supervisor, Antti Salonen, who put me back on tracks when I was a bit 

confused.  

 

 

Eskilstuna, June 2013 

 

Antoine Viard  



CONTENTS 

 
 

1 INTRODUCTION .......................................................................................................................................... 7 

1.1 BACKGROUND .............................................................................................................................................. 8 
1.2 PROBLEM FORMULATION .............................................................................................................................. 9 
1.3 AIM AND RESEARCH QUESTIONS .................................................................................................................. 9 
1.4 PROJECT LIMITATIONS ................................................................................................................................ 10 

2 RESEARCH METHOD ............................................................................................................................... 12 

2.1 RESEARCH NATURE .................................................................................................................................... 13 
2.2 LITERATURE REVIEW ................................................................................................................................. 13 
2.3 CASE STUDY ............................................................................................................................................... 14 
2.4 CRITICISM OF SOURCES ............................................................................................................................... 15 
2.5 IMPROVEMENT ANALYSIS ........................................................................................................................... 15 

3 THEORETIC FRAMEWORK ................................................................................................................... 17 

3.1 INTRODUCTION: .......................................................................................................................................... 17 
3.2 WHY APPLYING LEAN MANUFACTURING? .................................................................................................. 17 
3.3 WHAT IS LEAN MANUFACTURING? ............................................................................................................. 19 
3.4 CHANGE MANAGEMENT ............................................................................................................................. 35 
3.5 IMPLEMENTATION METHODOLOGY ............................................................................................................. 37 
3.6 IMPLEMENTATION EXAMPLES ..................................................................................................................... 39 

4 EMPIRICS .................................................................................................................................................... 57 

4.1 PROCESS DESCRIPTION ............................................................................................................................... 57 
4.2 PRODUCTS .................................................................................................................................................. 62 
4.3 MANNING AND CAPACITY ........................................................................................................................... 63 
4.4 TIME STUDY ............................................................................................................................................... 63 
4.5 MAINTENANCE ........................................................................................................................................... 69 
4.6 BOTTLENECKS OF THE PROCESS .................................................................................................................. 70 
4.7 MAIN APPROACH: EDUCATIVE SOLUTION ................................................................................................... 72 
4.8 SECOND APPROACH:  TECHNICAL SOLUTION ............................................................................................... 85 
4.9 REVENUE INCREASE AND COST REDUCTION .............................................................................................. 110 

5 RESULTS .................................................................................................................................................... 112 

5.1 IMPROVEMENT PROGRAM ......................................................................................................................... 112 
5.2 REMOVAL OF A WORKING STATION .......................................................................................................... 119 
5.3 ORGANIZATION OF THE PRODUCTION CLOSET........................................................................................... 119 
5.4 IMPROVE COMMUNICATION ...................................................................................................................... 120 
5.5 CHANGING THE PLANNING ........................................................................................................................ 121 

6 ANALYSIS .................................................................................................................................................. 122 

6.1 HOW CAN LEAN MANUFACTURING IMPROVE PRODUCTIVITY IN A SMALL SCALE COMPANY? .................... 122 
6.2 WHAT MUST BE DONE IN ORDER TO IMPLEMENT LEAN MANUFACTURING SUCCESSFULLY? ...................... 123 

7 CONCLUSIONS AND RECOMMENDATIONS .................................................................................... 130 

8 REFERENCES ........................................................................................................................................... 132 

9 APPENDICES ............................................................................................................................................ 133 

 

 
 



  5 

List of Figures 
 

Figure 1: Hot dip galvanizing ....................................................................................................... 9 
Figure 2: 5 Whys analysis applied to JIWE ............................................................................... 10 
Figure 3: Inputs and outputs of the thesis .................................................................................. 12 
Figure 4: Time distribution of the thesis .................................................................................... 12 

Figure 5: Lean iceberg [4] .......................................................................................................... 19 
Figure 6: The "TPS House" diagram [1] .................................................................................... 21 
Figure 7: The 4P model and its principles[1] ............................................................................. 22 
Figure 8:  Traditional manufacturing vs. Lean manufacturing [1] ............................................. 24 
Figure 9: Kanban triangle[2] ...................................................................................................... 25 

Figure 10: Example of a control board [1] ................................................................................. 27 
Figure 11: Hierarchy at Toyota [1] ............................................................................................ 29 
Figure 12 : Supply chain need pyramid[1] ................................................................................. 30 

Figure 13: Problem solving process at Toyota [1] ..................................................................... 33 
Figure 14: PDCA cycle [1] ......................................................................................................... 34 
Figure 15: The eight step change process [6] ............................................................................. 36 
Figure 16: Gazebo bird feeder from Cedar Work [11] ............................................................... 39 

Figure 17: Continuous Improvement Cycle [10] ....................................................................... 41 
Figure 18: Propagating principle [10] ........................................................................................ 42 

Figure 19: Cedar Work Production System [10] ........................................................................ 44 
Figure 20: Support of the people [12] ........................................................................................ 45 

Figure 21: The GST production system[13] .............................................................................. 47 
Figure 22: Evolution of the cutting area [13] ............................................................................. 48 
Figure 23: One piece flow implementation [14] ........................................................................ 50 

Figure 24: Cross training board at Gelman Sciences [16] ......................................................... 54 
Figure 25: Kaizen Workshop [1] ................................................................................................ 56 

Figure 26: Hot dip galvanizing process ...................................................................................... 57 
Figure 27: Plant's layout ............................................................................................................. 59 

Figure 28: JIWE’s production schedule ..................................................................................... 61 
Figure 29: Examples of products for catergories 1,2 and 3 ....................................................... 62 

Figure 30: Products' flows .......................................................................................................... 63 
Figure 31: Lead time analysis for products category 1 .............................................................. 64 
Figure 32: Lead time analysis for products category 2 .............................................................. 64 

Figure 33: Lead time analysis for products category 3 .............................................................. 65 
Figure 34: Value stream for the hanging step ............................................................................ 67 

Figure 35: Distribution of the estimation times ......................................................................... 68 
Figure 36: Distribution of the real times spent in the acid baths ................................................ 68 
Figure 37: evolution of the maintenance policy ......................................................................... 70 

Figure 38: Pre treatment area ..................................................................................................... 71 

Figure 39: Employees' education ............................................................................................... 74 
Figure 40: One piece flow simulation ........................................................................................ 74 
Figure 41: Ford vs Toyota .......................................................................................................... 75 

Figure 42: Hot dip galvanizing in Sweden ................................................................................. 76 
Figure 43: Improvement cycle at JIWE ..................................................................................... 78 
Figure 44: Value adding time slide ............................................................................................ 79 
Figure 45: Visual table to show wastes ...................................................................................... 79 
Figure 46: Fishbone or Ishikawa diagram .................................................................................. 80 
Figure 47: Prioritization exercise ............................................................................................... 81 
Figure 48: Problem solving, short and long term thinking ........................................................ 82 



Figure 49: Importance of planning ............................................................................................. 84 

Figure 50: A3 report ................................................................................................................... 85 
Figure 51: Cleanliness at the hanging stations ........................................................................... 86 
Figure 52: Standardization of work stations .............................................................................. 87 

Figure 53: Interferences with wagon .......................................................................................... 88 
Figure 54: Working stations' location ........................................................................................ 88 
Figure 55: More space to work .................................................................................................. 89 
Figure 56: Organization at the hanging station .......................................................................... 90 
Figure 57: Alternative solution .................................................................................................. 91 

Figure 58: Acid baths ................................................................................................................. 92 
Figure 59: Long acid baths' utilization ....................................................................................... 94 
Figure 60: Moving the hanging area .......................................................................................... 96 
Figure 61: Example of production planning .............................................................................. 98 
Figure 62: Responsibilities’ distribution [17] .......................................................................... 101 

Figure 63: Process study example [18] .................................................................................... 104 
Figure 64: Example of work chart ............................................................................................ 105 

Figure 65: Example of production board ................................................................................. 106 
Figure 66: Hanging operation’s steps ....................................................................................... 107 
Figure 67: Future work stations ............................................................................................... 108 
Figure 68: Idea suggestion paper ............................................................................................. 110 

Figure 69: Visual board, 7 types of wastes .............................................................................. 113 
Figure 70: Data collection results ............................................................................................. 114 

Figure 71: Results of the data collection for "unnecessary talking" ........................................ 114 
Figure 72: Visual board, Ishikawa diagram ............................................................................. 115 
Figure 73: Impact of the different causes ................................................................................. 116 

Figure 74: Reducing wastes of motions ................................................................................... 118 
Figure 75: Removal of one workstation ................................................................................... 119 

Figure 76: Organization of the production closet ..................................................................... 120 
Figure 77: Sales and Logistics location .................................................................................... 120 

Figure 78: Visual boards .......................................................................................................... 124 

 

List of Tables 
  

Table 1: 1
st
 example of improvements after lean implementation [2] ....................................... 18 

Table 2: 2
nd

 example of improvements after lean implementation [2] ...................................... 18 

Table 3: Summary of the three stages [8] .................................................................................. 38 
Table 4: Margins improvements examples [10] ......................................................................... 44 

Table 5: Lean Transformation at DSSS [12] .............................................................................. 46 
Table 6: Changes at GST [13] .................................................................................................... 48 

Table 7: Lean implementation results at Donnelly (14) ............................................................. 52 
Table 8: first JIT change [16] ..................................................................................................... 53 
Table 9: Improvements from Lean implementation after 1 ½ year (15) .................................... 55 
Table 10: Hanging step’s details ................................................................................................ 66 

 

 

 

 

 

 

 



  7 

List of Appendices 
 

APPENDIX 1 : WORKERS’ ROLES AND RESPONSIBILITIES [1] ................................................................ 133 

APPENDIX 2 : KAIZEN ACTION SHEET [8] .................................................................................................... 134 

APPENDIX 3 : A3  IMPROVEMENT REPORT [8] ............................................................................................ 135 

APPENDIX 4 : 7 WASTES HOMEWORK PAPER [10] ..................................................................................... 136 

APPENDIX 5 : WORKSHEET FOR IDENTIFYING PROBLEMS [10] ............................................................. 137 

APPENDIX 6 : COUNTERMEASURES EVALUATION WORKSHEET [10] .................................................. 138 

APPENDIX 7 : JOB ANALYSIS WORK SHEET [10] ........................................................................................ 139 

APPENDIX 8 : CYCLE BALANCE TABLE [10] ................................................................................................ 140 

APPENDIX 9 : DEFECT DECISION TREE [10] ................................................................................................. 141 

APPENDIX 10 : DEFECT DECISION TABLE [10] ............................................................................................ 142 

APPENDIX 11 : HOW TO USE WAITING TIME [10] ....................................................................................... 143 

APPENDIX 12 : JOB PROCEDURE [10] ............................................................................................................ 144 

APPENDIX 13 : CROSS TRAINING BOARD [10]............................................................................................. 145 

APPENDIX 14 : POCKET REMINDERS [10] ..................................................................................................... 146 

APPENDIX 15 : DONNELLY’S KAIZEN EVENT CHECKLIST [15] .............................................................. 147 

APPENDIX 16 : VSM FOR PRODUCTS OF CATEGORY 1 ............................................................................. 148 

APPENDIX 17 : VSM FOR PRODUCTS OF CATEGORY 2 ............................................................................. 149 

APPENDIX 18 : VSM FOR PRODUCTS OF CATEGORY 3 ............................................................................. 150 

APPENDIX 19 : COLLECTION TABLE FOR THE ZINC BATH - 1 ................................................................ 151 

APPENDIX 20 : COLLECTION TABLE FOR THE ZINC BATH - 2 ................................................................ 152 

APPENDIX 21 : COLLECTION TABLE FOR THE ACID BATH ..................................................................... 153 

APPENDIX 22 : STANDARDIZATION, STEP 1 [18] ........................................................................................ 154 

APPENDIX 23 STEP 1, LOOK AT THE PROCESS ........................................................................................... 155 

APPENDIX 24 : STEP 2, DATA COLLECTION ................................................................................................. 156 

APPENDIX 25 : STEP 3, LOCATE THE PROBLEM ......................................................................................... 157 

APPENDIX 26 : STEP 4, ROOT CAUSE ANALYSIS ........................................................................................ 158 

APPENDIX 27 : STEP 5, COUNTER MEASURES ............................................................................................. 159 

APPENDIX 28 : STEP 6, IMPLEMENTATION .................................................................................................. 160 

APPENDIX 29 : STEP 7, EVALUATION ............................................................................................................ 161 

APPENDIX 30 : STEP 2, PAPER SUPPORT ....................................................................................................... 162 

APPENDIX 31 : STEP 3, IMPACT CALCULATION SHEET ............................................................................ 163 

 

 

 

 

 

 

 

 



1 INTRODUCTION 

This chapter will introduce the different elements such as the background, the problem 

formulation, the aim of the study and finally its delimitations. This part will help the reader to 

understand the basis of the project; from where it starts, to where it goes. 

1.1 Background 

The need for competiveness has always existed and is a key factor for improvements, because 

it forces people and companies to push themselves in order to come up with news tools or 

methods and stand in front of the pack.  

 

Nowadays more than ever, people have to innovate and continuously strive for better 

customers’ satisfactions. This situation come from the fact that markets have evolved a lot with 

the new transportation and communication systems, new political agreements which allow to 

make business with the whole world, whereas few decades ago, business was confined 

regionally or nationally. So instead of having 10 competitors as companies used to have, they 

now have 100 or 1000 competitors all around the world.  

 

In the beginning of 20th century, Henry Ford developed a new way of manufacturing, mass 

production, which has been a major evolution. It has been first applied to the automotive 

industry, and then its philosophy has been applied in every kind of production plants. The way 

of production allowed the lower production costs and gave access to products which were 

reserved only for the high society.  

 

A second major evolution, which is nowadays considered as the best of way manufacturing has 

been developed by Toyota, during the second half of the 20th century, Lean manufacturing. 

Liker [1] describe this way of thinking and manufacturing in different books, which go in the 

opposite way of mass production, where quality is preferred to quantity. 

 

Many examples [2] have shown that the conversion from mass to lean production gave better 

results and increased radically the competitiveness of companies. From a manufacturing point 

of view mass production is considered as a milestone in the evolution of manufacturing but is 

no longer considered to be efficient enough and now belongs to the past. Therefore, when 

companies look for improvements they should automatically look in the direction of lean 

manufacturing and its philosophy.  

 

JIWE Varmförzinking AB is one of this companies which want to improve its process and look 

for new solutions in order to become more competitive. 

 

JIWE realizes surfaces’ treatment on steel parts, which is done by dipping products in a warm 

zinc bath (≈460°C), as it can be seen on Figure 1. 
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Figure 1: Hot dip galvanizing 

  

During the past few years, new competitors have raised, especially in Estonia. Those new 

competitors have developed new ways of performing hot dipping and they are now able to deal 

with customers from Sweden at a cheaper price (including transportation prices) than 

companies based in Sweden, such as JIWE.  

 

So there is a real need for JIWE and Swedish companies to improve their production manners 

in order to be more competitive and being able to keep their customers. It is for that reason that 

last spring (2012), during the course kpp206 (Production, Maintenance, and Quality 

Management), JIWE worked with a group of student from MDH, which had a look at their 

production. Their objective was to improve the number of dips per day, from an average of 30 

to 40.  

 

 In august, JIWE has made some improvements, some based on the students’ report and some 

based on their own analysis. After those actions, JIWE has made great improvement (about 

18%) going from an average of 30 deeps per day to 38, with a peak reaching 50. This peak to 

50 indicates that the production capacity can still be improved a lot. And this is why JIWE took 

the opportunity of having a student in the company for a master thesis. 

 

1.2 Problem formulation 

As explained in the background, there are great possibilities of improvements at JIWE 

regarding their productivity. Lean Manufacturing is now a well known way of thinking and 

working, which has proven its efficiency with Toyota, which is its inventor. Increasing quality, 

reducing costs, shortening lead-times are few of the many benefits that Lean Manufacturing 

brings, and which improve the overall efficiency of companies.  

 

The problem or challenge of this thesis work will be to start the implementation of Lean 

Manufacturing in a small scale company called JIWE, with the help of literature studies. 

1.3 Aim and Research questions 

The aim of this thesis is to increase as much as possible the production capacity. It has been 

shown that under certain conditions, the daily production capacity can reach 50 deeps a day.  



 The first objective is to reach a daily average as close as possible from 50, or improve 

the process so that the zinc bath will be fully used. 

 A second objective is to think about an ideal flow/process if JIWE would have to build 

a new plant.  

The first objective is the priority of the thesis, and the second will be conducted on the side. It 

is more about looking at the current state, and think about what would be the best way to do 

this. So it goes a bit hand in hand with the first objective. 

Research questions: 

 

1. How can Lean manufacturing improve productivity in a traditional small scale 

company?  

2. What must be done to implement Lean manufacturing successfully? 

1.4 Project limitations 

As it was difficult to define what has to be done in order to reach the objectives fixed, the “5 

Whys” method was used in order to find the different causes to the problem.  

 

 
Figure 2: 5 Whys analysis applied to JIWE 
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From this analysis detailed in Figure 2 , it appears that 3 major problems are responsible for 

poor utilization of the zinc bath. As the project is limited in time, the focus will be oriented on 

the most important ones (1and 2). And if time allows it, the third problem will be studied.  

From a first look it seems that implementing Lean can potentially solve all this problems. For 

the two first problems, “one piece flow” could be the solution that will get rid of both at the 

same time. The last problem relies more from standardization, and the use of tools such as 5S, 

which in a second time will be required to keep a good flow in the workshop. 

One difficulty is that from January to the end of March, JIWE is in a low production period, 

because they have in general fewer orders from their customers. The flow and way of working 

observed during this period is not the same as during the high period (April to September). It is 

during this high period that the average of 38 deeps / day is done.  

As the thesis has to be ready for the middle of June, it might be only one month when the high 

period can be observed. It means that the suggestions of improvement based on low period 

observations might not fit to the high period. 

The production capacity depends also a lot from the products they get from the customers. 

JIWE does not have control on the products they get from customers, which can be the source 

of big variations of times in the different work stations depending on the products. 

Observations will be conducted punctually and it might not be sufficient to get the whole 

pictures of the time that items spend in each station. 

 

 



2 RESEARCH METHOD 

This chapter explains which method has been used to reach the objective of the thesis; its final 

objective is to present solutions regarding production optimization, which will benefit to JIWE. 

To achieve this goal, two different types of inputs have been used; a literature review and a 

case study (see Figure 3). 

 

 
Figure 3: Inputs and outputs of the thesis 

 

 

Figure 4 shows how the different activities have been performed through the timeframe of the 

project. The beginning was focused on the literature review, followed by the case study, and 

finally the combination of both inputs was done during the second half of the project.  

 

 
 

Figure 4: Time distribution of the thesis 

Improvement 
analysis 

Literature review Case study 
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This project is focused on one case study, Lean manufacturing is a philosophy which can be 

applied to every kind of business, because it is kind of flexible; but in order to implement it in a 

company, the first step is too understand in depth what kind of business the company is running 

and how it is handled. Once it has been understood, Lean theory must be adapted to this special 

case in order to get the best out of it. Because of the need to understand the process in details 

and the short duration of the project it was better to focus on a single company.  

2.1 Research nature 

 Qualitative research definition:  

“Qualitative research is a means for exploring and understanding the meaning individuals or 

groups ascribe to a social or human problem. The process of research involves emerging 

questions and procedures, data typically collected in the participant’s setting, data analysis 

inductively building from particulars to general themes, and the researcher making 

interpretations of the meaning of the data. The final written report has a flexible structure.” [3 

p. 4] 

 

 Quantitative research definition: 

“Quantitative research is a means for testing objective theories by examining the relationship 

among variables. These variables, in turn, can be measured, typically on instruments, so that 

numbered data can be analyzed using statistical procedures.  The final written report has a set 

structure consisting of introduction, literature and theory, methods, results and discussion.” [3 

p. 4]  

 

For this project, the nature of the research is quantitative, almost everything can be measured 

directly by going on the shop floor, using stopwatch for example.  The purpose of the thesis is 

to see how implementing Lean can increase productivity, implementation can be tested and 

relationship between different variables can be demonstrated. 

2.2 Literature Review 

In order to expand my knowledge regarding Lean manufacturing and its implementation, a 

literature study has been conducted. Most of the information comes from three books. Each of 

them talks about a different topic which when combined complete each other’s and give a clear 

understanding of what is Lean and how it should be implemented.  

 

 The first book, “The Toyota Way” from J.K Liker explains in an extensive way the 

theory of lean, its philosophy and principles.  

 

 The second manuscript, “Becoming Lean”, also from J.K. Liker, is a compilation of 

detailed case studies of different American companies which have implemented Lean 

more or less successfully. It gives a good understanding of how Lean can be adapted to 

every kind of business, it also show the tips and different mistakes to avoid along the 

way of Lean manufacturing transformation. 

 

 



 The last book, “Leading Change” by J.P. Kotter, is all about creating and making 

change happens, in a general manner. This material explains the theory of change, and 

give a seven steps process to follow in order to maximize the success of change 

projects. This knowledge can be used in order to implement Lean in the best way as 

possible.  

 

Few others sources about lean manufacturing and change management have been found using 

Google scholar.  

2.3 Case study  

This study has been performed in a company performing hot dip glavanizing, located in 

Eskilstuna. The company is called JIWE Varmförzinkning and is composed of two 

manufactring sites, the one in Esklistuna, and another one in Sölvesborg. JIWE is part of a 

group called Dansk Overflade Teknik AS, which also performs hot dip galvanizing, with three 

plants in Danemark. 

 

JIWE Eskilstuna has two hot dip galvanizing lines, a high temperature (≈550°C) for small and 

fine items like screws, and a low temperature (≈460°C) for all the other items. Most of the 

yearly prodution is done on the low temperature line, which is why the study has only focused 

on this area of the plant.  

 

During this project, JIWE gently offered an office in their plant to the author where he could 

spend all the time that he needed. Therefore, he was sitting in this office, from Monday to 

Friday, since January. It allowed him to have access to information instantly by going and look 

at the process or by asking question to employees. As Figure 4 shows it, the case study has 

started since the beginning of the project. The time spent on it evolved with the evolution of the 

project, firstly few observations were made to grasp the process, then more time was spent to 

dig deeper in the process and collect data. And finally observations were still made to give the 

best out of the improvement analysis. 

2.3.1 Interviews and discussions 

At the beginning of the project quite a lot of time was spent to discuss with the plant manager 

in order to understand the process. It was not formal interviews but more about free discussions 

and explanations about different part of the process or the company. 

 

Later in the project the same kind of discussions happened with the production manager and 

with different workers in order to get a deeper view of the process and get people points of 

view about JIWE situation.  

 

During the second part of the project, when the improvement analysis was made, lot of time 

more time was spent with the plant manager to review all the PowerPoint presentations which 

have been presented to the workers. These reviews where needed to check the contents of the 

presentation and be sure to make thing simple and understandable for everyone. As one 

solution was to work with a group of people, discussions took places about how to handle the 

group.  
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2.3.2 Data collections 

In order to evaluate the efficiency of the process, data were needed. Most of them were 

collected by the author, such as Value Stream Map or Value diagram.  

 

Other data were collected by the workers because they had to be conducted over a long period. 

When developing the material for those collections, everything was thought to make it the 

easiest as possible for the workers. And discussions with people helped to define what should 

be recorded and how it should be done.  

2.3.3 Observations  

In a more general manner, a lot of time was spent on the shop floor to observe what was 

happening; about one hour was spent every day for this purpose. It gave the opportunity to 

understand deeply the process by discovering new things almost every day. It was also a good 

opportunity to discuss with workers and create a bit of awareness regarding Lean. 

2.4 Criticism of sources 

Regarding the choice of the books for the literature review, it started from “The Toyota way” 

which was studied during the course Competitive Production Systems KPP202. It was 

presented as one of the benchmark regarding Lean production. Therefore the assumption has 

been done that this manuscript was from the highest reliability.  

 

The other book, “Becoming Lean”, has received lot of good critics and receive world class 

cooperation such as a foreword from J. Womack, one of the author of “The machine that 

changed the world” which was one of the first book highlighting the power of Lean 

manufacturing and which is still considered as a reference regarding Lean literature.  

  

The last book, “Leading Change” is also considered to benchmark change management’s 

literature. The author was educated in Harvard and is now giving lectures regarding change 

management in the same university. Harvard University is famous for being one of the best 

schools in the world, so the quality of this book is, therefore, assumed to be excellent.  

 

Regarding the interviews and numerous discussions, the information gathered are expected to 

be accurate as questioned were asked to people having lot of experience. However there is 

certain risk of getting wrong information due to the language used to exchange information. 

Some were done in Swedish, because some workers did not speak English, and the level of 

Swedish of the author is very poor. Also even if most of the exchanges were done in English, it 

is possible that information has been misunderstood as English was the mother language of 

neither the interviewer nor the interviewed.  

2.5 Improvement analysis 

The improvement analysis took part during the second half of the thesis. This period was used 

to combine knowledge gathered from the literature review and the case study. A lot of logic 

was also used and personal experience as a mechanical engineer has been a great help to bring 

technical solutions in order to support the change of methods or organization.   

 



The solution was to develop a program to enhance continuous improvement. It was realized 

side by side with the plant manager, who’s role was to check the simplicity of the method. As it 

was mostly educational, it had to be simple enough so everyone could understand it.  

 

Moreover, every solution has been more or less discussed with the plant manager or the 

production manager. It gives the guarantee that suggestions are not off topics, even if some 

solutions are very far from being used now at JIWE, they all offer the possibility to improve 

productivity. Some solutions might take few years before being implemented but it will give a 

direction to follow for JIWE. 
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3 THEORETIC FRAMEWORK 

3.1 Introduction: 

The problem that JIWE asked me to solve concerns their productivity. During the 20
th

 century 

mass production thinking and systems have been widely applied which have shown its 

efficiency with company such has Ford. This way of producing is very efficient way of 

thinking is appropriate for large volumes without variations in the products, such as Ford’s 

famous Model T, which was only made in one colour: black.   

 

But this way of thinking is now obsolete because customers’ needs have changed; they want to 

have a variety of choices, in shapes, sizes, colours, prices and so on. Mass production systems 

has not been designed for this kind of changing demands, whereas Lean manufacturing is 

perfectly adapted to customers’ needs.  

 

3.2 Why applying Lean manufacturing? 

3.2.1 Lean manufacturing and Toyota 

At the end of the 20
th

, American automotive industry was struggling and Japanese cars started 

to arrive on the US market without attractive looks but with a very high quality and reliability, 

and at a very competitive price. Researchers started to take a closer look at those Japanese cars 

to understand their success. If those cars where special, there was something even more unique 

with the one from Toyota. In 1991, J.P. Womack, D. T. Jones and D. Roos published a book, 

“The Machine That Changed The World: The Story of Lean Production”, where they explained 

the discovery of a new of manufacturing: Lean manufacturing, which simply explains the 

system used by Toyota to manufacture its cars. [1] 

 

Here are some numbers to relate Toyota’s success in business: 

 

 In 2003, Toyota’s annual profit was $8.13 billion, which is larger than the total earnings 

of  GM, Chrysler, and Ford combined, who are the 3 biggest world manufacturers.  

 In 2003 stocks actions of the big 3 where decreasing while Toyota was increasing by 

24%.  

 Toyota has continuously made profit for 25 years.  

 Toyota opens manufacturing plants in U.S. while U.S. manufacturers close their local 

plants to produce cheaper abroad. 

 With Lexus, Toyota became from 1989 to 2002 the leader in luxury cars and is now 

ahead of BMW, Cadillac and Mercedes-Benz (in the US market). 

 Product development process at Toyota takes 12 months whereas its competitors realize 

it in 24 or 36 months. 

 Toyota is seen by is competitors as the reference in terms of high quality, high 

productivity, manufacturing speed, and flexibility.  

 

 

 

 



3.2.2 Lean manufacturing and other companies 

 Many companies have now tried to implement lean manufacturing, with more or less 

successful results. Table 1 and Table 2 are two examples of what Lean can accomplish when 

fully implemented, those tables are not isolated cases, and every successful change to Lean 

manufacturing brings those kinds of results. [1] 

 

Nowadays, it has been more than proven that Lean manufacturing is much more effective than 

the traditional batch and queue production systems; and it has also been shown that it can be 

applied to other areas than automotive industry.[1]   

  

Auto. assembly February 1992 April 1992 January 1993 

# of workers 21 18 3 

Pieces/worker 55 86 450 

Space 2300 ft square 2000 ft square 1200 ft square 

Total cost savings 0 367 829 $ 852 617 $ 

Space reduced by 48%, inventory down 50%, production up 700% 

Table 1: 1
st
 example of improvements after lean implementation [2] 

 

Leather factory Before  After  

Quality defects  > 1%  < 0,05%  

Process inventory  112 000  36 000  

Prod. Lead time  60 days  9 days  

Cutting Lead time  264 h  2 h  

Table 2: 2
nd

 example of improvements after lean implementation [2] 

 

3.2.3 Why can it be applied to different kind of businesses? 

Lean manufacturing is way of thinking; it is not just a set of tools. The Lean thinking can be 

applied to every business, and that is the incredible power of Lean. Toyota manufactures car, so 

people might think that it is only applicable to this kind of production. But Toyota has shown 

the opposite, by also improving their product development process, which is twice or even 

three times faster than its competitors.  [1] 

 

Of course it will be easier to apply it to manufacturing systems because most of the lean tools 

are designed from production. But those tools are just tool boxes, and without Lean thinking 

they will not be very efficient or not as efficient as they could be by combined them with the 

Lean philosophy. It can be compared to worker with his toolbox: he can have very fancy tools 

but if he does not know what to do or how to use them he will not have any use for them. On 

the other hand a worker with basic tools but with a great way of thinking, creativity, reflection 

will be able to solve any kind of problems. Lean is more about the second worker. If people 
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have the lean thinking, they will find a way to adapt Toyota’s tools to their business or even 

invent their own lean tools. The most important in Lean is the spirit; the tools are just the 

visible part of a very deep reflection.[1] 

 

Figure 5 shows the complexity of implementing lean manufacturing. When walking in a lean 

shop floor, it looks very impressive to see how clean and organized it is, in fact, this very 

impressive state is a very little part of what lean implementation is all about.[4] 

 

 
Figure 5: Lean iceberg [4] 

 

3.3 What is Lean manufacturing? 

3.3.1 People and continuous improvement 

Nowadays Lean manufacturing is the most efficient way of running business and offer great 

competitive advantages to companies which use it. The core process and center of focus of 

Lean is the people, the workers that are on the shop floor doing the job. It is the people on the 

shop floor that create the value that customers want. Lean manufacturing is a very complete 

and global system that allows workers to continuously improve themselves and their way of 

working or processes. [1] 

 

It sounds very simple, very obvious and logical when said it like that but in today’s businesses 

the focus is more on the money than the people. However focusing on money, make managers 

focus on the wrong things, and often results in massive lays off, as it occurs so often nowadays. 

In the opposite direction, Toyota focuses on people and in return, gets great productivity and a 

healthy business. [1] 

 



3.3.2 Wastes 

The secret weapon of Toyota is “waste”, it is hard to believe but Toyota’s main principle which 

is responsible of its success is the reduction of different kind of wastes. It sounds so simple and 

logical that most people do not believe it. But it is truly the capacity of Toyota’s employees to 

continuously reduce wastes that make it, today, the best car manufacturer in the world. [1] 

In his book, Liker [1]   had listed eight different wastes:  

 

1. Overproduction, products which have no orders for. 

2. Waiting (time on hand), workers waiting while products get done. 

3. Unnecessary transport or conveyance 

4. Over processing or incorrect processing, taking unneeded steps in processes  

5. Excess inventory 

6. Unnecessary movement 

7. Defects, scrap, repair or rework 

8. Unused employees creativity 

3.3.3 Toyota Production System 

Figure 6 is a representation of Toyota Production System which is built like a house. This 

shape has been used because houses are structured systems, to have a good house; a solid roof, 

pillars and foundations are required, if one those is not strong enough then it will fall apart. [1] 

 

 The roof symbolizes the goal of the production system: Best quality – Lowest cost – 

shortest lead time – Best safety – High morale. 

 To support the roof and its objectives, there are two strong pillars: Just in time, right 

part, right amount at the right time, and Jidoka, in station quality by making problems 

visible. 

 Then, to support those pillars there must be heavy and stable foundations, which are 

leveled production, stable and standardized process, visual management, and the 

company philosophy (long term vision) 

 All the different parts of the house are here to protect and allow the inside of the house 

to work in the best way as possible, the core values: Continuous improvement by waste 

reduction done by the people and teamwork.  [1] 
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Figure 6: The "TPS House" diagram [1] 

3.3.4 The Toyota culture 

The Toyota Production system is the specific application of Toyota’s culture, way of thinking, 

to develop and manufacture cars in the most efficient possible. The real force of Toyota behind 

TPS, it is the culture that support and allows this kind of tools to work. [1] 

 

In his book, Liker [1] discribes this special culture in four categories (4P), Philosophy, Process, 

People and Partners, and Problem solving. Those 4 “P” are themselves divided in different 

principles as it appears on Figure 7.   

 



 
 

Figure 7: The 4P model and its principles[1] 

 

Spear and Bowen [5] explain that the Toyota Production System is not just based on a trial and 

errors process, which would allow too much randomness. Toyota uses trial and error system in 

the frame of the scientific methods. People look at a problem, and then come up with a list of 

hypotheses than can be tested.  

 

According to Spear and Bowen [5], the Toyota Production System would be a community of 

scientists. It means that every worker is not a “simple worker” just doing their job, but they are 

more “scientific workers” which would explain why Toyota’s way of manufacturing is so 

efficient. In Toyota Production System, leader have a very important position, their role is to 

educate people, make them think, and to do so they act as a kind of teachers. They do not give 

answers to problems but only ask questions to workers to make them think and improve their 

process by themselves. Here is a typical series of question that a team leader would ask to his 

team member: 

 

 “How do you do this work? 

 How do you know you are doing this work correctly? 

 How do you know that the outcome is free of defects? 

 What do you do if you have a problem?” [5] 

3.3.5 The 4 P of Toyota 

1
st
 P: Philosophy: 

 

Its philosophy is the basis for everything at Toyota and makes possible the whole system to 

work around. Many companies tries to implement lean, manage to get great results, but after a 

while everything comes back to where it was few months or years earlier because companies 

have failed into grasp, understand and implement this philosophy. Nonetheless it is the way of 

thinking that allows great improvement to stay in a long term vision.[1] 

 



  23 

 Principle 1: Base management decisions on a long term philosophy, even at the 

expenses of short term financial goals: 

 

Toyota way of thinking aims for durability, they want that the business proliferate as long as 

possible, so they can continue to satisfy the customers with good products, the workers with a 

job security and the society by employing people and creating a dynamic and competitive 

business atmosphere. Toyota bases its decision on long term benefits and goals. They prioritize 

those long term projects which will ensure a good business in ten years, instead of focusing on 

short term projects that will create more money for the next six months. [1] 

 

2
nd

 P: Process: 

 

This “P” is the most implemented of all the “Ps”. And too often, managers think that their 

company is Lean because they have used the same tools as Toyota. This part of Lean is the 

most understandable and easy to see results, because it acts directly on the shop floor, with 

tools such as 5S, pull system. But once again those tools will be only effective in short period if 

the others 3 “P” are not implemented as well. [1] 

 

Starting Lean transformation by this “P” is a good thing because it will give short term results 

that will motivate people, and show them that it works. But companies must not stop here; they 

have to continue by working on the other “P”, otherwise they might lose everything that they 

have done so far. [2] 

 

 Principle 2: Create continuous process flow to bring problems to the surface 

Lean manufacturing stands for shortening the time for raw materials to become finished good 

because short lead times lead to better quality, lower cost and shorter delivery time; the main 

customers’ expectations. The role of continuous flow is to bring problem to surface and then 

face, solve and get rid of them; instead off hiding them behind inventories.[1] 

 

By continuous flow, Toyota means that products must never stops moving, no stop times, no 

waiting in buffers, no unnecessary transportations and so on. In other words it means that value 

must be continuously added to the products. To achieve this Toyota has developed a special 

tool, called one piece flow, which tends to reach continuous flow, but even Toyota must 

sometimes uses buffers, but the goal is to reduce them as much as possible.[1] 

 

Liker [1] listed several benefits to one piece flow: 

 

 Builds in quality 

 Creates real flexibility  

 Creates Higher productivity 

 Frees up floor space 

 Improves safety 

 Improve morale 

 Reduce costs of inventory 

According to Toyota, the main advantage of one piece flow is that it challenges people to think 

and improve, by facing problems. Figure 8 shows the difference between traditional batch 

manufacturing organized by machine types, whereas on the right of the figure, Lean 



manufacturing is organized by product types, which enhance a better flow, and results in less 

inventories, better organization and more control. 

 
Figure 8:  Traditional manufacturing vs. Lean manufacturing [1] 

 

 Principle 3: Use pull systems to avoid overproduction 

Goods replenishment is only done when it is required, if there is no production, suppliers don’t 

deliver products to Toyota’s plants. Workers use spare parts and when they see that they will 

need more soon, they send a signal for replenishment. If there no need for spare parts, then 

nothing is send because it would create excess of inventory. This way of working is called 

“pull” system, customers pull products from suppliers. Traditional way of working uses “push” 

system, suppliers push products to customers, which depending on their customers’ needs, will 

create material shortages or inventories.[1] 

 

Using a pull system requires much more synchronization between upstream and downstream 

process, such as a line worker and the delivery to the line. In order to keep it simple, Toyota 

has developed a very famous tool called “Kanban” system, which means “sign”. Those systems 

are used to tell upstream processes when there is a need for replenishment. Kanban (see one 

example in Figure 9) can take form of lights, flags, labels, signboards…[1] 
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Figure 9: Kanban triangle[2] 

 

 Principle 4: Level out the workload (Heijunka) 

When it comes to Lean implementation, leveling the workload is one of the first things to do. A 

leveled schedule will bring better customer satisfaction by being able to predict better 

production needs. Toyota puts lot of importance on eliminating different kind of wastes which 

are direct results from unevenness of the workload. So if scheduling is not stabilized, it will be 

hard to reduce wastes. Without a leveled production plan, companies will not be able to 

accomplish continuous flow, due to too much variation in the production needs. [1] 

 

Liker [1] has listed four benefits generated by this leveling: 

 

 Increase flexibility to make what customers want when they want  

 Reduce risk of overproduction 

 Balance use of labor and machine 

 Smooth demand on upstream processes such as suppliers 

To accomplish a good leveling, it is very important to have the process and lead time to 

delivery under control. The control of those lead times is reached by standardization with tools 

such as 5S or standard work procedures [1] 

 

 Principle 5: Build a culture of stopping to fix problems, to get quality right the first 

time 

If people want to improve their process they have to stop production when problems occur, 

face them and solve them to continue production. What most companies do is that they ignore 

the problems, go around them and continue to produce. Even if it is a small problems, having 

many different small problems lead to a big productivity loss.  The problem is that people feel 

bad stopping the production; people are judged on the quantity so they want the lines running 

without any stoppages, so people have to be trained to stop. Toyota’ workers use “Andon” 

signals to say when they are in trouble, they can be flags, sounds, lights, something that the 

team leader can notice to come and help people. [1]  

 

Problems must be solved at their sources before they move downstream and lead to more 

severe and costly consequences. Toyota has developed standard procedures to detect defects as 



soon as possible in order to minimize their impacts on the production. Every workers must be 

responsible for the quality of his own station, and must call for help (team leader) when he 

cannot solve problems by his own. But also people must check the previous step has been done 

correctly. Once a problem is solved, Toyota develops “Poka Yoke”, error proofing systems, to 

counter it, and make sure it will not happen again.[1] 

 

 Principle 6: Standardized task are the foundation for continuous improvement and 

employee empowerment 

Standardization is the backbone of the Toyota Production System, without it, improvements 

would not be possible and the learning organization could not be. Standardization is the basis 

for future’s improvements, if there are no standards, they have nowhere to start from, nothing 

to compare with.[1] 

 

Standardization is done while looking at three factors [1]:  

 

 Takt time (time required to complete one job at the pace of customer demand) 

 The sequence of doing things  

 How much inventory or stock on hand, a worker needs to have in order to accomplish 

that standardized work. 

The first thoughts of people about standardization are that it brings jobs’ routines, but in the 

context of lean manufacturing it brings workers’ autonomy and possibility for improvements. 

People must always challenge themselves and try to improve the current procedure. It also 

helps worker to control what they do.[1] 

 

 The success of standardization relies a lot on how they are established, everyone must be 

included when writing it, especially the workers, and it must not be big theory just written by 

few engineers and “production genius”. To guarantee continuous improvement leaders can ask 

series of question has seen in part 3.3.4 (The Toyota culture) to always make people reflect and 

challenge themselves.[1]  

 

 Principle 7: Use visual control so no problems are hidden 

Once again, solving problem attitude is illustrated with that principle. Visual control is used to 

check that everything is going well, that they are no deviations from standards. One the most 

famous lean tool, 5S, is one example of this visual control; the use of shadow boards, allows 

people to know is a second if a tool is missing. 5S, is only one tool, and Toyota has also 

developed control board (see example Figure 10) to keep tracks of production objectives in an 

easy way, and accessible for everyone. Visual control helps leaders to see if everything is fine 

but it also make workers’ tasks easier, and improve their efficiency, by reducing time to look 

for tools for example.  
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Figure 10: Example of a control board [1] 

 

 Principle 8: Use only reliable, thoroughly tested technology that serves your people 

and processes 

At Toyota, the introduction of a new technology is very important process. The approach 

focuses on finding out if it will support the workers, the processes and the value of the 

company and it is very important that it supports the three factors. The novelty must not 

distract workers from the value adding operations. If the technology seems to be a good 

investment, they will implement it only in a small area to test it. If the technology works well in 

that small portion, then it will be propagated company wide, but if the test does not give 

satisfying outcomes, then the project will be rejected. Because of their careful implementation 

process, Toyota has less or no resistance to integrate new things on the production lines, and 

the main reasons is because users, line workers, are integrated early in the process to give 

advices and feedbacks. [1] 

 

Their implementation process is very strict because Toyota focuses on continuous 

improvement, and it is much easier to realize it with people, than machines or robots. Workers 

have endless improvement potential, whereas machines are more or less defined at the design 

and few improvements are possible afterwards. [1] 

 

 

 

 

 

 

 

 

 



3
rd

 P: People and Partners: 

 

 Principle 9: Grow leaders who thoroughly understand the work, live the philosophy 

and teach it to the others 

In most companies, CEO or big leaders are often brought from outside the company for their 

reputation of being successful or great leaders, but even if they are successful business man, 

they often miss grabbing the culture of companies they move to. Those people commonly step 

in when a company is in a bad position, so they give a new direction, and try to keep it to save 

the company. This direction works for two years and then problems comes back, and a new 

leader is brought in, and so on. By acting like that companies never get stability, new direction 

and sense of urgency make people run, but after spending two years running, they get tired, and 

need to rest and this is when problem comes back. [1] 

 

On the other hand, Toyota CEOs have been raised and have worked for years in the company. 

They have been at different position in the organization and perfectly understand how things 

work and are done. They learn the CEO’s job by spending years with the actual CEO that 

teaches his successor how things must be done. This way of proceeding brings stability to the 

company. It took fifteen years for Toyota to grow the first American CEO because leaders and 

managers must understand and live the philosophy and must be able communicate it to 

others.[1] 

 

Leaders are everywhere in Toyota and one good example is the Chief Engineer (CE), who can 

be in charge for developing a new car. To achieve his mission different division “support” him, 

such as power-train, bodywork and so on. The strangeness is in the organization: the CE is 

responsible for the results of the projects, but is not responsible for the different division; he 

cannot give orders to them. It means that he has to fight for his ideas and discuss with each 

division what the best way to reach the objectives is. This small hierarchical difference makes 

everything go smoother because ideas are not imposed but come from a consensus were 

everyone is happy, which create very efficient working atmosphere.[1] 

 

A simple sentence explains why Toyota is so good at making cars: 

 

 “Before we build cars, we build people”. [1 p. 182] 

 

 Principle 10: Develop exceptional people and teams who follow your company’s 

philosophy 

Teams and teamwork are very important in Toyota, and everything in Toyota is done to support 

teams in order to build products in the best manner. Team spirit in Toyota does not just about 

“like” each other; it goes much deeper than that. It is all about trusting people doing good job 

for each other’s in order to be the most efficient as a team, having only excellent individuals is 

not enough.[1] 

 

The hierarchy at Toyota is very interesting, because it is represented in the opposite direction as 

normal hierarchy model. Usually top management is at the top, and workers at the bottom. The 

indirect meaning is that Top managers decide and workers follow or execute orders. The 

hierarchy at Toyota (see Figure 11) places workers at its top, and the rest is “just” giving 

support to them, so they can work in the best conditions as possible.[1] 
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Figure 11: Hierarchy at Toyota [1] 

 

Team leaders are very important in this organization; Liker [1] distinguished four important 

functions that they have to fulfill: 

 

 Filling in for absent or vacation workers 

 Ensure a smooth flow of parts to the line 

 Communicate job related information  

 Observe team working to anticipate problems  

Team leaders act as security valve, which jump in when a problem occur, they must react on 

every situation and in a very short time otherwise the whole production line will be stopped.  

Further information about the function of tem leaders, group members and group leaders can be 

found in Appendix 1. 

 

Toyota has proven that efficient teamwork give extraordinary results and people might think 

that it is quite easy to achieve, but in fact it is very long process, and it can take over a year to 

create a very effective team with members operating hands in hands. This process can be 

decomposed in 4 steps: 

 

1. Orientation: Strong direction from leaders, understand the basic mission, rules of 

engagement and the tools that team members will use. 

2. Dissatisfaction: Team start to work and discover that it is harder to do that it seems. 

Need of strong direction from leaders 

3. Integration: Group starts to see better the roles of everyone on the process, support 

from the leader 

4. Production: the team works by itself, few support from leader 

One good example of that team thinking inside Toyota is that the reward system is based on the 

efficiency of the team, instead of individuals which is mostly the way of proceeding in ordinary 

businesses. 

 

 



 Principle 11: Respect your extended network of partners and suppliers by challenging 

them and helping them improve 

Toyota is claiming for respect for people and it is not just a nice word, they really mean it, and 

when one of their suppliers is in trouble, they send experts to help them overcome their 

difficulties. When they give help to their partners, it is not just a quick fix which only solves 

the delivery problem of the day. They come and implement their philosophy so partners 

become more profitable but also more reliable as partners. [1] 

 

But before asking its partners to be more reliable, Toyota looks at itself first, and try to be 

reliable first, so they become reliable customers and trustful business partners. If their 

production was not even without a leveled schedule and very changing needs, they would not 

dare ask its partners to improve themselves. Before blaming their supplier they will try to 

improve them. It is also what they do with their employees, by asking the 5Whys and not the 

5Whos. [1] 

 

Toyota wants to develop his people and partners by using continuous improvement in order to 

become a learning organization. Figure 12 shows how to achieve this objective, it is through 

different needs, and the first one is to have fair and honorable business relations, which is very 

obvious, but few companies apply it to all their employees and partners.  [1] 

 

 
Figure 12 : Supply chain need pyramid[1] 

 

 

 Principle 12: Go and see for yourself to thoroughly understand the situation ( Genchi 

Genbutsu) 

This principle is used by every single person at Toyota, team leaders, but also top executives 

and CEO apply it every day. People must not rely only on reports; they must go on the shop 

floor and understand the problem by seeing what is happening with their own eyes. The level 

of understanding grabbed using this method is much deeper than just stay in an office reading 

reports after reports. Managers at Toyota are not afraid to get their hand dirty. Liker [1] 

explains in his book that even the CEO, during a workshop tour, put his hands in oil filters 

because there was a problem with a machine.  
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Toyota managers spend time where the job is done, on the shop floor, not behind a screen. Of 

course, the higher position managers have the less time they have to go on the shop floor. But 

tools have been developed such as brief daily reports, so they can keep in touch with what is 

happening on the production lines. [1] 

 

 Principle 13: Make decision slowly by consensus, thoroughly consider all options, 

implement rapidly 

Toyota philosophy is to think on long term, not rushing for short terms benefits, and this 

principle takes all it sense here. Let’s take an example for the implementation of a new 

technology, a one year project: 

 

 Company X: the first three months are spent on the planning. The implementation 

occurs, and then during the nine next months, they will spend their time solving 

problems on the production lines.  

 Toyota: the first 10 months will be spent on the planning, then there will be a small 

scale implementation, and at the end of the year, it will be fully implemented without 

any problems.  

At Toyota, everything is done upstream in order to avoid problems downstream. Decisions are 

taken by following a structured process composed of five steps:  

 

1. Find out what is really happening ( genchi genbutsu) 

2. Find root cause (5 Why) 

3. Study all solutions  more details for the preferred ones 

4. Building consensus with team 

5. Use efficient communication papers to explain the decision (A3 report) 

The A3 report (Appendix 3) is a tool developed by Toyota to communicate in an effective way 

any decision. The size A3 has been chosen because it is maximum paper size that can be faxed, 

using only one side of this sheet, allow people to grasp the problem very quickly and it also 

forces the authors to keep things to the most important and in a simple manner. [1] 

 

In order to be accepted widely and implement rapidly, it is important that decisions are fair, 

workers, customers, suppliers, stockholders must get something out of it. That’s why they 

integrate different people early in the process and a dialogue is installed to reach to the decision 

as a group, it avoids lot of debates and makes the implementation much easier.[1] 

 

In order to have effective group meetings basic rules have been set up: 

 

 Clear objectives prior to the meeting 

 The right people at the meeting 

 Prepared participants (have prepared things if they were asked to) 

 Effective use of visual aids (A3 reports, 3D models…) 

 Separate information sharing from problem solving (share information before the 

meeting so the focus can be on the problem solving) 

 The meeting starts and ends on time 



 

 Principle 14: become a learning organization through relentless reflection (Hansei) and 

continuous improvement (Kaizen) 

As it appears in the TPS house (Figure 6), one of Toyota’s objectives is to have high morale, 

meaning that employees are happy to come to work. To reach this goal Toyota makes its 

workers develop themselves every day, through this learning organization which relies on 

continuous improvement, which itself is based on standardization, as seen in Principle 6. To 

become this learning organization, there must be a stability of personnel, a slow process of 

promotion, and a very careful system of succession such as CEO positions. [1] 

 

A core principle in Toyota is to face problems and solve them; it is this problem solving 

method which makes people continuously improve processes but also their knowledge. In 

many companies, errors and problems are seen as mistakes, and people responsible for those 

mistakes are blamed by upper management. But at Toyota, mistakes are seen as a source of 

knowledge, an opportunity to learn. Toyota’s problem solving process is very successful 

because it is very easy to use; you do not need to be an engineer, quality or production manager 

to understand it. Tools such as 6 Sigma have been developed to improve quality, they can be 

very efficient but are less easy to understand, so less people in the plant can use it, and here is 

all the difference. At Toyota, on a group of a hundred of people, all of them use problem 

solving. At a company using only 6 Sigma, over a hundred, only 10 or 20 will use problem 

solving. Because at Toyota everyone is able to solve problems, quality is better, even if tools 

used are much simpler.[1] 

 

 Problem solving at Toyota is composed of 20% of tools and 80% of thinking.  

 6 Sigma in a random company is composed of 80% tools and 20% thinking. 

The comparison shows that Toyota’s way of solving problem develop much more the thinking 

part of its people, and this is what allows people to develop themselves and make Toyota a 

learning organization. Here is the practical problem solving process that used at Toyota:  

 

1. Initial problem (large, vague) 

2. Clarify problem 

3. Locate area, point of cause 

4. 5 why investigation, root cause 

5. Countermeasure 

6. Evaluate 

7. Standardize [1] 

Because problems and mistakes make Toyota improve, managers always spend more time on 

what goes wrong than goes good, which would allow too much self-satisfaction and relaxation 

of the personal. People must then understand that highlighting mistakes is to make them 

improve, not blame them. To motivate people mangers use a simple method: fix concrete 

objectives and measures progress toward them. Three kinds of measures are used at Toyota:  

 

1. Global performance, how is the company doing? 

2. Operational performance measure, how is the plant department doing? 

3. Stretch improvement metrics, how is the business, work group doing? [1] 
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3.3.6 Problem solving at Toyota  

Problem solving at Toyota is an important process and is applied daily to improve the current 

state and strive for excellence. Toyota has developed their own “practical problem solving 

process” which includes in seven steps using simple tools like five why analysis or Pareto 

diagram. The process is illustrated on Figure 13.[1] 

 

Problem solving is composed of three major phases: Grasp the situation, find root cause, and 

implement a solution. The first step is one of the most difficult and requires the use of Principle 

12, “Go see for yourself to thoroughly understand the situation”. Grasp the situation and 

understand where is located the problem in order to provide the right countermeasure to that 

problem.  Once the problem has been located, five why analysis can be applied and the right 

countermeasures are designed for it. An evaluation will determine if countermeasures are 

successful, or if it must be improved. And finally, after it has been proven that the 

countermeasures are effective, it is set as the new standard. [1] 

 

 
Figure 13: Problem solving process at Toyota [1] 

 

Problem solving at Toyota requires 80 percent of thinking and only 20 percent of tools. 

Nowadays quality programs use 20 percent of thinking and 80 percent of tools. Toyota’s 

process develops much more its people because they must think a lot, they do not simply 

applied specific tools. Moreover a tool can be only applied in a specific purpose, whereas the 

thinking can be applied to any situation. [1] 

 

 

 

 



3.3.7 Plan Do Check Act cycle (PDCA)  

To reach its objective of becoming a learning organization, Toyota always does improvements 

which make people learn every day, they try new things, sometimes it do not work but it is also 

through the process of trial and errors that people learn. On the other hand, if the company does 

not want to improve, then no risks, and mistakes are done and people do not evolve as well as 

the company. To enhance improvement Toyota uses a simple cycle Plan – Do – Check – Act 

(see Figure 14). [1] 

 

 
Figure 14: PDCA cycle [1] 

 

Toyota is very powerful because they constantly repeat this loop, at all level and in all 

departments of the company, sales, production, logistics and so on. It is, once again, a very 

simple but powerful tool.  

 

 Firstly people must Plan, look at the problem and what they want to do with them.  

 Secondly people develop countermeasures to the problem and  implement them 

 Thirdly, performance evaluation must be done to check that the problem has been 

solved.  

 Fourthly, based on the performance evaluation, adjustments can be made to reach the 

objectives and maintain the improvements.  
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3.4 Change Management  

Making people change is a much harder task than it sounds, and is, in fact, a very complex 

thing to accomplish. Many managers, CEO, or simply people, try to make change happening 

every day, but they are some classic errors which are easy to do that can seriously slow or 

completely stuck this whole process: 

 

1. Allowing too much complacency 

2. Failing to create a sufficiently powerful guiding coalition page 

3. Underestimating the power of vision 

4. Under communicating the vision by a factor 10 (or 100 or 1000) 

5. Permitting obstacles to block the new vision   

6. Failing to create short terms win 

7. Declaring victory too soon 

8. Neglecting to anchor changes firmly in the corporate culture [6] 

In his book, “Leading Change”, Kotter says that there are two factors that will maximize the 

chances of making change happening in an efficient way: high leadership skills and a multistep 

change process, which can be seen in the Figure 15. 

 

In many cases change is needed because if companies do not improve themselves, they will 

face bankruptcy, in few years, or they might lose an important customer that will put their 

business in trouble. In that kind of situation, the change must be quick or else they will be 

heavy consequences, however it is very important to follow the different steps of this process. 

Under pressure people might want to skip few steps, especially the four first ones. All the steps 

are very important, and those first steps will be the basis of the movement, if people skip them, 

or do them superficially, they will run right in the wall, during the later steps. Or it will take 

much more time and effort to reach the same results. 

 

“Leading Change” is almost only dedicated to the explanation of the 8 steps change process. It 

would be too exhaustive to explain every step in this report, moreover the main points of each 

steps are summed up in Figure 15. Therefore the theory regarding change management will be 

restricted to this part. But, if people want to get a deeper understanding of what is behind every 

steps, they can find everything in Kotter’s book. 



 
Figure 15: The eight step change process [6] 
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3.5 Implementation methodology 

In the following chapter, different works will be presented to give better idea of how to make a 

company change from traditional to Lean manufacturing. In a first time, it will present 

theoretical implementation steps examples.  

 

In his book, Liker [1] gives few advices for the implementation of Lean manufacturing. Firstly, 

it should start form the top and a shakeup might be required to make people react. Secondly, it 

should involve everyone from the CEO to the shop floor workers. Thirdly, middle management 

should act as the change agents during Lean implementation, being blessed from top 

management and respected, credible for workers. Fourthly, people must be aware that it is a 

very long process, from five to ten years. And finally, on a scale of difficulty, it is extremely 

difficult, which means that if people just grab a superficial understanding to satisfy short term 

profits, it will not work. 

3.5.1 Time frame 

In their work, McGivern and Stiber [7] give a timeframe of five years for implementing Lean 

manufacturing: 

 

 The first six months: Building organization awareness 

Long term thinking, vision of future, objectives, key measurable… 

 

 Six months to two years: Creating the new organization 

Redesign process, implement, educate employees… 

 

 Year three through four: aligning the systems  

Bottom up continuous improvements, redesign organization to support the new process, 

ongoing measurement of the key measurable, objectives fixed in the first phase become 

reality… 

 

 Year five: Completing the transformation 

Lean tools are implemented in the process; start to implement tools with suppliers, 

continuous improvements have become a habit 

 

 

 

 

 

 

 

 

 

 

 



3.5.2 Implementation steps 

To achieve Lean implementation, Teoh [8] follows three different steps process: 

 

1. Tool based 

It is used as an introduction to Lean manufacturing by using its different tools such as 5S, 

visual control, standard work, Kanban, load balancing… It mainly focuses on eliminating 

wastes by rapid improvement. A kaizen sheet (see Appendix 2) is filled up for every 

improvement to ensure a good structure and make the process easier.  

 

2. Problem based 

This step brings more theory about lean thinking, its principles and the problem solving 

process, problem identification, root cause analysis, countermeasures and implementation of 

solutions. Tools like VSM, 5Whys, fishbone diagram, process map are applied here. These 

improvements take place during Kaizen workshops or Lean project (4 weeks duration), which 

focuses on a specific area of the process, such as bottlenecks. During those projects people 

have to explain the different steps of the process such as current state, future state, or 

implementation steps, on a A3 report (see Appendix 3) , originally used by Toyota, which 

forces people to keep it clear and simple. 

 

3. Need based 

The final step is oriented towards change management, with improvement going deeper in the 

company organization. Here people focus on customers’ needs, make a current and future state, 

develop road plan, and so on. The time frame for this step is about two years. Tools and 

principles such as VSM, one piece flow, demand leveling, lean management, lean supply chain 

are used in this stage.  

 

In Table 3, Teoh [8] summarizes how the change occurs during each step. It shows that the 

impact on the overall business goes crescendo, as well as the ease to sustain the change. 

Continuous improvement also changes radically from “by chance” to “self-driven”. 

 
Table 3: Summary of the three stages [8] 
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3.5.3 Need for training  

The author of this section is half American, half Japanese and as experienced both school and 

education systems, and explain the difference between the two culture. It shows why it is 

harder to implement Lean thinking in an American or European company than in a Japanese 

one. American and European education are more focused on the individuals and the need for 

being better than the others. Whereas Japanese education is more focused on the group and the 

need for the group to evolve as a whole, everyone must evolve at the same time. And it is 

exactly what Lean manufacturing promote, team work. [9] 

 

The author explains that the whole education is to prepare people to evolve in the professional 

life, and there are lot of similarities between school and work, which means people feel 

comfortable to work because they have been prepared for it during their whole education. For 

example, the groups in school are called “Han”, which is also the term used in Toyota for small 

work teams. Another interesting point is that lot of school time is handled by students 

themselves, teacher keep a low authority profile which make student very independent. A 

particular attention is also spent on the importance of the thinking, the way of reaching results 

instead of the final results themselves. [9] 

 

Those characteristics developed in school clearly give a big advantage to Japanese to 

implement Lean manufacturing. It does not mean that it is impossible for American and 

European companies; it will just require a bit more training of people, to teach them the 

specific skills which lean requires. [9] 

 

3.6 Implementation examples 

This part will now give more concrete examples of day to day operations to make this long 

transformation become a success. 

 

3.6.1 Cedar Works: Making the Transition to Lean  

The chapter is based on a section of the book “Becoming Lean”, by J.K. Liker. [10] 

 

Cedar work is a small company, about two hundred employees, producing mailboxes and bird 

feeders, made of wood as it can be seen on Figure 16. Before the company started lean 

implementation the company was doing “Okay”, they were making profits but the productivity 

was very poor, and lot of time was spent on unnecessary steps. 

 
Figure 16: Gazebo bird feeder from Cedar Work [11] 

 



The Author of the section has been working for Toyota and has been involved in this lean 

transformation as an external consultant. His approach to implement lean at Cedar Work was 

based on a six step process: 

 

1. Attacking bottlenecks through standardization 

2. Attempting to propagate the system 

3. Standardized work and job instruction 

4. Ongoing coaching of lean manufacturing principles 

5. Introducing Kanban 

6. Company wide deployment 

Phase I: Attacking the bottlenecks through standardization 

 

After that the manager accepted the need for change, consultants started a program called 

“Productivity Plus”. This program was focusing on bottlenecks with a group of workers. Every 

week, there was a three hours session where half of the time was spent in classroom learning 

Lean principles, and the other half was spent on the shop floor to make people understand it 

better and see it in their working environment. During the week, people were given 

assignments such as looking for problems, and they had to report them at the next training 

session. There were three objectives to “Productivity Plus”: 

 

 Provide tools and methods to solve problems and improve operations 

 Make improvement in one of the bottleneck area as a training exercise 

 Train the employees so they become able to teach to others the new procedures 

The key element of the whole training program was to give few and simple information and 

then, apply it directly. 

 

For this first approach to Lean, consultants have decided to simply follow a continuous 

improvement cycle (Figure 17). The different Lean tools will come naturally at different point 

of the cycle, and the need for tools will be easier to understand when the context will require 

them.  

 

 Step 1 focused on looking at the non value activities, workers were given a paper with 

the different kind of waste and had to fill it during the days as homework. (See 

Appendix 4) 

 

 Step 2 was based on the different kind of wastes and what were the problems that they 

were generating. 

 

 Step 3 was achieved by using a worksheet that helped workers to narrow problems 

down. (See Appendix 5) 

 

 During steps 4, 5 and 6 people chose a problem and applied the 4Ms method: Man, 

Methods, Machine operation and Materials. Once problems were found according the 

different Ms, workers looked for the root causes using the 5Whys technique. 
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Figure 17: Continuous Improvement Cycle [10] 

 

 

 Steps 7 and 8 were performed during a brainstorming session and with the help of 

special worksheet (see Appendix 6) to evaluate the different countermeasures in order 

to implement only the best ones.  

 

 Step 9 was reached by introducing standard work to people. First standardization of the 

countermeasures, and later on people realized that they also needed standard procedures 

for each workstation. They then used simple tools (see Appendix 7 and Appendix 8) to 

look at the balance of the workload at each station to make it even and allow the 

standardization to be possible.  

 

 During Step 10, new measurable have been defined to focus on the expected outcomes, 

such as percentage of reduction of lead times and so on. The follow up was concluded 

by rewarding all the employees that have been involved in that process. 
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Phase II: Attempting to propagate the system 

 

In order to propagate the new system wider in the company, consultants developed a simple 

tool based on the continuous improvement cycle. They divided the first group into two smaller 

groups, and added new people in it. This cascade principle is illustrated on Figure 18, were 

blue balls are people who have never participated in lean project, as the top group. But once 

they have it once, this group is divided the member of the first group are mixed with people 

who never been involved with such projects.  

 

When creating this system, consultants thought that it would be enough to propagate the 

system. Groups were self-driven, and “blue” people were supposed to communicate their 

knowledge to others, but in fact it did not work as expected because there was no lean expert in 

the groups. So consultants had to step in the groups and help them.   

 

 
Figure 18: Propagating principle [10] 

 

Phase III: Standardized work and job instructions 

 

During this phase, consultants applied the same training principle as in the first phase. This 

time they focused on the most complex area, as in the first phase the CEO attended at least 

50% of the meeting and the vice president attended every meeting to show their commitments 

to employees. This phase was composed of three steps: 

 

1. Measurable key baseline data 

2. Introduce one piece flow 

3. Stabilize the process 

The change towards one piece flow was done step by step using the continuous improvement 

cycle, solving problems one after the other. Every step achieved was communicated to the rest 

of the shop floor to inform people what was going on. The biggest challenge during this phase 

has been the change of mind of people from “keep the lines running even if problems occur” to 

“stop the lines and solve the problems”. 

 

Consultants provided different tools to help workers solving problems, with the defect decision 

tree (Appendix 9), or the decision table for repair (Appendix 10). They also provided every 

worker as small note (Appendix 11) reminding how to use waiting time in order to insure 

quality and keep lines running. 
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During this phase there were different focuses:  

 

 Looking for solutions 

 Operating as a team 

 Hitting the targets  

 Producing with consistency and predictability 

 Systematic training  (job rotations) 

Operating as a team was quite a challenge due to temporary hiring used to match always 

changing production’s requirements. To do so, production had to be stabilized, which has been 

done by standardizing job procedures (Appendix 12). Personal has also been cross trained to 

operate any kind of job, so the line can still run effectively even if one person is missing at a 

key position. People were rewarding according to the number of jobs they could master, 

everyone could see his progress on a visual board (Appendix 13).  

 

The main problem about change is that before getting better, things will get worst. And when 

things get worst, people want to back up, and it is that moment that management must hold on. 

One obvious principle is that workers will change only for an easier way of doing things; 

people will not change for something more complex.  

 

Phase IV, Ongoing coaching of lean principles and Phase V, Introducing Kanban in a specific 

area, do not bring essential knowledge so they will be skipped. Phase IV was just about some 

trainings of workers based on the same principles as in Phase I, but in different areas. Phase V 

is just a specific case of implementing Kanban systems. 

 

Phase VI: Companywide development 

 

During this final phase consultants worked more with management to develop their TPS house 

and lean principles, as well as their future challenge and vision, so improvement would 

continue aiming towards something concrete. They also provided workers pocket reminders 

(Appendix 14 ) to ensure lean principle in everyday operations. Consultants also developed a 

plan to educate more people about Lean principles. A Cedar Work Production system, based on 

the Toyota Production System, has been designed to create a vision and make people 

understand where the company was going. This vision can be seen on Figure 19. 

 

 

 



 
 

Figure 19: Cedar Work Production System [10] 

 

Conclusion: 

 

Even if the authors have been working at Toyota for many years and had a good experience 

about Lean manufacturing, it was the first time that they were implementing it as consultants in 

a traditional company. From this experience the author listed few points which, for him, are 

important regarding Lean implementation: 

 

 Top management must be committed and showing it, 

 Dedicated resources to the implementation 

 Classroom training  followed by practice 

 Target lines, models,  are valuable tools 

 Classroom simulation, good for understanding 

 Human resources  will need to adapt to Lean  

For Cedar Works the implementation has been a radical change in terms of profitability, Table 

4 reflects the improvements which were realized in four years.  

 

Model  Margin Before Margin After 

Economy feeder 6% 17-18% 

Big feeders Losing money 20% 

Tower feeder 4% 30% 
Table 4: Margins improvements examples [10] 
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3.6.2 Delphi Saginaw Steering Systems  

The chapter is based on a section of the book “Becoming Lean”, by J.K. Liker. [12] 

 

Delphi Saginaw Steering Systems (DSSS) is an automotive supplier, which back in the early 

90’s was dealing with poor product quality, high costs, and strong union conflicts with 

management. To overcome this situation, management and workforce decided that something 

had to change, and it came from the Quality Network Manufacturing Systems (QNMS) an 

agreement between management and the union which settled about the implementation of Lean 

principles and the use of new tools such as teamwork, pull systems and so on.  

 

The QNMS relies on four main principles:  

 

 Customer satisfaction 

 People 

 Synchronize the organization 

 Continuous improvement    

The agreement develops special points regarding each of these principles, such as new 

organization around workers who are put in central position (Figure 20). QNMS has been 

written in order to satisfy both management and workers, by giving better employee efficiency, 

better quality, greater profits to management and providing job security, and a better morale. 

 

 
Figure 20: Support of the people [12] 

 

The next step was the preparation of the implementation by training employees on Lean 

principles. Each worker received forty hours of training which were done in groups formed 

with people from same cell of units in order to create team work. Job classifications have also 



been changed, to look more like Toyota, with team coordinator having no authority on workers, 

but just possibility to convince people why they should do thing in a different manner (which 

allows more exchange and make implementation easier).  

  

Once trainings were completed they went through different steps which they completed in five 

years: 

 

 5S program considering next cell or next process: as a base for standardization 

 Standardization to improve quality: as a base for continuous improvement  

 Employee training on problem solving: to give the possibility to employees to solve 

their problem and continuously improve 

 Implementation of Kanban systems:  to reduce stocks, delivery times… 

Conclusion: 

 

One of the major elements in this case study, according to their authors, is the GNMS, the 

agreement between the Union and the management which made both sides partners instead of 

enemies. It created a win-win situation were both unionized workers and management, got 

profits out of it, so both sides were motivate to make change happens. The second thing that 

QNMS created is a vision, which helps a lot to coordinate the different actions towards a better 

future.   

 

The change that took place at DSSS brought them from supplier with poor quality, and low 

efficiency to wining the highest Toyota’s award, the “full quality award”, for meeting all their 

quality and delivery requirements for the steering column of the Toyota Avalon. They also 

reduce cost by a rate of six to eleven percents per year between 1993 and 1997. Other 

improvements are shown in Table 5.  

 

 

  Before After 

Defects (ppm) 2000  75 

Employee suggestions <50% 90% 
Table 5: Lean Transformation at DSSS [12] 

 

 

3.6.3 Making Leather Leaner: The Garden State Tanning Story 

The chapter is based on a section of the book “Becoming Lean”, by J.K. Liker. [13] 

 

Garden State Tanning (GST) factory is a company which produces tanned leather for car sits 

from cow hides. The difficulty of this process is that it is purely esthetic and the quality of the 

selected piece of leather must be perfect. The specificity of the process is that every cow hide is 

unique, so the cutting of the leather parts is every time different.   

 

In 1991, GST managed to become supplier for Lexus, but they soon were unable to deliver the 

quantity required, and were months behind schedule. They were forced to send most of their 

deliveries through costly airfreight, instead of cheap ocean shipments. To help GST solving 

their problems, Toyota came at the plant and helped them by implementing lean. 
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The first step made was to redesign their manufacturing system, it has been redesigned based 

on the Toyota Production System (see Figure 21), its goal was to give a structure which would 

provide: 

 

 The highest quality leather 

 At the lowest possible cost 

 By just in time principles 

 Within a safe work environment    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 21: The GST production system[13] 

 

The second step was to educate people from GST to lean principles, and for lean consultants, to 

understand the process of leather tanning. 

 

The third step was the formation of teams in each department to review the actual process and 

flow. Improvements have been tried to improve the current situation, it was more small 

suggestions than radical change, such as one piece flow or pull systems. 

 

The next step has been to induce Continuous Improvement (Kaizen) to the teams previously 

formed. The Kaizen process was composed of the next steps: 

 

 Formation of Kaizen teams 

 Involvement of shop floor employees 

 Top management buy-in 

 Fixed path production flow 

 Reevaluation of all existing processes 

 Using established cutting teams 

 Balanced work loads 

 Standardized work –takt time 

 Kanbans introduced to regulate production and inventory 

 Level production 

 Reduction or elimination of in-process inventories 

GST Production System 

Continuous improvement team 

(CIT) 

QUALITY SAFETY  PRODUCTIVITY 



Different areas have been improved using Kaizen, and most of improvements did not need any 

investment. One of the critical areas of the process was the cutting step, the last one. Before 

this step, hides are cleaned from hairs, tanned, shaved and few other steps.  

 

The last step was taking a lot of time because cuts were every time different. Employees 

redesigned the flow from batch production (left side of Figure 22) to one piece flow (right side 

of Figure 22), with the support of the lean consultants, and improvement were very impressive 

(see Table 6) and during two years, improvements  continued without any big investments.  

 
Figure 22: Evolution of the cutting area [13] 

Conclusion: 

 

Table 6 shows the great results of implementing lean; even if from the first impression leather 

tanning doesn’t seem to be a good process for applying lean principles. Those improvements 

have been realized over a two years period, but it was just the first step to make GST more 

efficient and able to deliver leather to Toyota on time. After the “rescue”, GST has continued to 

look for improvements. The other important goal  after consultants left was to make it the way 

of thinking and working, and integrate the change in GST’s culture, so it become a way of 

living for the company not just a two or three years emergency project. 

 

Category Before - 1991 After - 1993 

Quality defects >1% <0,05% 

Process inventory 112 000 36 000 

Production lead time 60 days 9 days 

Cutting lead time 264 hours 2 hours 

Accidents/year 242 2 
Table 6: Changes at GST [13] 

 

The author has listed some lessons and pitfalls of the way becoming lean, here there are: 

 

 Evolutionary change is key 

 Revolutionary change is less frequent, people must not wait for it 

 Commitment by top management is vital 

 Create continuous improvement teams and projects, strive for quality not quantity 

 It’s a continuous process not “program of the month” 

 5 Why’s is a very powerful tool 

 Kanban system works best with leveled schedule 

 Fear of layoffs is a serious obstacle to progress  

 Productivity improvement do not necessarily mean big investments 
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3.6.4 Freudenberg-NOK  

The chapter is based on a section of the book “Becoming Lean”, by J.K. Liker. [14] 

 

Freudenberg-NOK is the largest sealing components manufacturer in the world (about 3500 

employees); it is now also famous for its continuous improvement philosophy, which has been 

implemented when the company was struggling. In 1992, people started to work with kaizen 

events and applied it to every parts of the company, one after the other. The program was 

called GROWTTH (Get Rid Of Waste Through Team Harmony), and by 1996, the company 

had been radically changed.  

 

The first two years of the program, the CEO, Day, spent 35 percent of his time just on 

implementing kaizen. His entire commitment is one of the key elements for the successful lean 

transformation. To make this possible, Day had to convince the senior management that lean 

had to be implemented. He explained that lean was not a “fancy” manufacturing system, or that 

it was the fashion of the year. But he actually showed to the board that lean was required for 

the good health of the company in order to avoid severe future problems.  

 

Then middle management had to be convinced as well, it was composed of people from 15 to 

30 years of experience in the plant. It was practically impossible to convince them that it was 

cheaper to produce in one piece flow than in batch production. So the only thing that would 

make them change their mind would be training, so it is what Day did. During the first year of 

GROWTTH, middle management spent 30% of their time in training sessions. 

 

The program is very basic, first focus on customer needs and then eliminate all unnecessary 

operations to satisfy those needs; get rid of wastes. They started to focus on quality and costs 

issue on a long term scale, not only short term gains. To convince all the workers of the 

benefits of the new program, Day used strong communication, training and careful listening as 

its main tools. The way of leading the workers has also changed, from “do it” without any other 

information, to continuous explanations of why people should do like this, instead of that, and 

so on.  

 

As it occurs at Toyota, GROWTTH has improved costs, quality and delivery just by reducing 

waste. To ensure that changes were sustainable, measures were done ninety days after the 

implementation, and modifications were done, if deviations were observed. The program 

greatly improved productivity which means that some employees had no more utility at the 

position, but instead of firing them, they were reassigned to other jobs, where they would be 

more needed.  

 

Conclusion:  

 

Figure 23 shows one part of company which evolved from batch manufacturing to one piece 

flow. It gives impressive results, and it is by doing a lot of those kinds of improvements that 

Freudenberg has increased its sales from 200 million to 600 million dollars with much better 

merges than they have ever reached. All of this started from one man, who was two hundreds 

percents committed to its vision and program. 

 



 
Figure 23: One piece flow implementation [14] 

 

3.6.5 The Donnelly Production System: Lean at Grand Haven  

The chapter is based on a section of the book “Becoming Lean”, by J.K. Liker. [15] 

 

Donnelly is the world leader in the production of automotive mirrors. They have a very 

advanced policy regarding human resources, and the company has been selected in the top ten 

of the book “The 100 Best Companies to Work for in America”. Donnelly signed a contract 

with Honda in 1988; they quickly had problems to reach Honda’s high quality requirements. 

They tried different quality program but nothing really worked, and in 1995 Honda threatened 

Donnelly of stopping doing business with them, which would have shut down the plant.  

 

Already in 1993, Donnelly started a program oriented towards Lean. This program was called 

Delta, and was based on General Motor’s Synchronous Manufacturing System, which was 

itself based on the Toyota Production System. The program was handled by a small group 

composed of engineers and managers, without any outside consultant. The plan was to create U 

shape assembly cells, but everything has been done without line workers and the 

implementation, conducted in 1994, has been a total fiasco. Delta group came and change line 

assembly cells to U assembly cells without any explanations, moreover changing the shape did 

not improve the quality, because the way of thinking did not change.  

 

At the end of 1994, it was clear that Delta program was not efficient, so the decision was taken 

to bring in outside consultants. A group was created, the Kaizen promotion office, composed of 

outside consultants and people from the Delta program. The group just led Kaizen events (one 

full week working with improvements) to “stop the bleeding” and fix the most important 

problems. During 1994, twenty-nine events were conducted, with good results. But the problem 

was that those events just focused on different problems, but it was not considering the whole 

production system. Even if those events made improvements, it was a superficial approach, and 

employees were just used at some specific point not in a long term vision. Even if good results 

have been achieved, employees were not convinced about Lean. This phenomenon was 
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illustrated when managers tired to plan “homework” for employees between Kaizen events, 

nothing was done because people did not feel involved. People felt like it was kind of the same 

program as Delta, but with another name.  

 

It took one year for employees to realize that Lean was bringing benefits, and also what outside 

consultants were trying to achieve. Despite good improvements, management was not satisfied 

of the event system, because it was not improving employee’s morale, and did not bring the 

expected results. So a switch was made from event focus, to system focus, were a longer term 

vision was applied. To achieve this change, a new vice-president of manufacturing was hired, 

Russ Scafade, who worked for years at Toyota. His first move was to create the Donnelly 

Production System (DPS) and create a vision so everyone could get united around a same 

objective. The next step was to train executive and managers who were not very committed to 

Lean so far. There were different areas to focus on: 

 

 Communication to cascade objectives from executives to shop floor workers 

 Adjusting lines to takt line  

 Material flow 

 Standardized work 

After the creation of the DPS, improvements went more global and became easier to do 

because managers were more committed and employees more involved in the process. Classic 

lean tools were implemented, such as internal pull system and with suppliers, one piece flow 

and so on. To ensure that change would be continuous, a Continuous Improvement Team has 

been created, composed of four full time employees, the group was leading improvements 

projects, and Kaizen events (see Appendix 15 for Donnelly’s Kaizen event preparation). 

 

Conclusion: 

 

The overall result of Donnelly’s transformation appears in Table 7 and shows great 

improvements, even if the beginning of Lean implementation has been difficult. There are 

different main reasons to this slow start: 

 

 Management was not very committed: they wanted to change but did not really make 

any efforts 

 Employees were not involved: managers, engineers and outside consultants were in 

charge for the change, and no line workers were involved. 

 The focus was just on events rather than continuous 

 Donnelly needed a chock to really shake up everyone and finally get people committed. 

This chock appeared in 1995, when Honda threatened Donnelly to stop working with 

them, which would have shut down the plant.  

 Lean implementation started really in 1995 with the creation of the DPS and the switch 

to system improvements. The Donnelly Production System created a vision that created 

a clear objective and employee became united around it.   

 

 

 

 



 

 

 

 

 

 

 

 

3.6.6 Implementing Lean Manufacturing at Gelman Sciences, Inc  

The chapter is based on a section of the book “Becoming Lean”, by J.K. Liker. [16] 

 

Gelman Sciences is a small company; their business was doing quite well and grew up rapidly. 

The implementation of Lean came from inside Gelman Sciences, there was not a real need for 

it, such as external crisis, or bad financial situation. The products they manufacture are mainly 

membrane and separation devices which are used in laboratory research, high technology 

manufacturing or medical purpose.   

 

In 1993, a new associate director of production was hired and slowly started to implement lean. 

The first thing done was to create a vision:  

 

 Reach more than 95% on time delivery 

 Reduce lead times 

 Reduce scrap while improving quality 

Once the vision was done, Continuous Improvement teams were created, but to allow those 

teams to use their full potential, training was required for employees, but also for management 

which was scared to lose control over the workers. Supervisors and managers were sent to 

trainings, which lasted six month. After this period has past, most of the group joined the “lean 

side”. And managers who did not want to be part of it, left, or where asked to leave the 

company. The topics covered by the training were the followings: 

 

 Continuous improvement process 

 The ten things people must do to implement CI successfully through teams 

 Team formation 

 Leadership for change 

 Employee recognition 

 The changing role of the managers/supervisors 

 Motivation of leaders 

The new lean group decided how to implement CI teams at Gelman Sciences. To achieve this 

task, they answered to three questions: 

 

1. What is the best way to communicate CI team concept?  

Through one meeting attended by all the shifts, so everyone would here the same thing, 

comments, and questions. 

 

 From 1993 to 1997 

Customer shipped defects Reduced by 80% 

Internal scrap rate Reduced by 50% 

Inventory Reduced by 500% 

Productivity Improved by 29% 

Table 7: Lean implementation results at Donnelly (14) 
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2. How should the teams be composed?   

Workers were grouped by working area and teams were included between three and 

fifteen workers, but most of the teams had seven or eight members. 

3. How will the training be conducted?  

During one year, with two hours of education every week. Each month will focus on a 

different topic.  

The following list presents the different topics which were taught to the employees during one 

year, head managers were also attending the classes to show interest to workers and lead by 

example. During the classes, employees were grouped to form Continuous Improvement (CI) 

teams which were composed from a process point of view with people from similar jobs, like 

sealing, milling, and so on. 

 

1. Building the team 

2. Facilitating team meeting 

3. Plan Do Check Act (PDCA) cycle of continuous improvement 

4. Problems loving 

5. Continuous process improvement 

6. Problems solving tools 

7. Practice problem solving 

8. Eliminate waste 

9. Interpersonal skills  

10. Building trust and feedback 

11. Conflict resolution and decision making 

12. Skill review 

Once the CI teams were formed and their trainings completed, Lean projects started, and the 

first objective was to reduce wastes. Later on, Gelman Sciences created a cross functional 

committee to evaluate how well was performing each cell. The committee was composed of 

people from finance, engineering, quality, planning and operations.   

 

In 1996, Gelman Sciences decided that to accelerate the change process. So they decided to 

implement Just In Time in one critical area. They reorganized the area from process, to product 

oriented. In eight months great improvements were realized (see Table 8), and it encouraged 

the plant to convert all the production to product oriented cells. To support this change CI 

teams have been reorganized and became cross functional and product oriented. With the 

switch from process to product cells, the role of leaders had to change, so the new role was 

defined by the CI committee and education followed this new state.  

 

 March 1996 June 1996 November 1996 

Inventory turns 20 30 57 

Inventory values $86,000 $67,000 $33,000 

Normal lead times 3-4 weeks 1-3 weeks 1-3 days 

Expedited lead times 1-3 days Same day Same day 
Table 8: first JIT change [16] 

  

 



The cells switch was realized one after the other using the same procedure, Kaizen event also 

called Kaizen workshop: 

 

 Day 1: expected results, difficulties, advantages… 

 Day 2: developing process flow chart 

 Day 3: completing process flow chart,  developing standardized work procedures and 

introducing visual control 

 Day 4: finalizing flow chart, designing cells, ergonomics training and  write standard 

work procedures 

 Day 5: cell cross training and board cross training introduction (see Figure 24) 

 
Figure 24: Cross training board at Gelman Sciences [16] 

 

Great improvements followed the change from process cells to product cells, inventories have 

been reduced, distance travelled by products and lead times also decreased. It led to a better 

customer satisfaction, due to the increase of the on time delivery, which moved from 88 to 93 

percents.  

 

The new cells introduced a change in the way employees got paid. Wages were done 

accordingly to the cross training board (Figure 24), and the ability of the employees to perform 

different tasks.  

 

Conclusion: 

 

When Gelman Sciences started to implement Lean they were not in the need for it as their 

business was doing fine. Top executive believed that there was lot of waste in their process and 

the wanted to become better. They choose to implement Lean because they knew that this 

method was giving very good results when well used, such as a the potential of 50 percent 
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reduction in products’ costs, the ability to reach 100 percent on time delivery, and important 

improvement on product quality. 

 

The major problem to Lean is that people get scared because it changes radically the old habits 

and ways of working and workers do not like that, but Gelman Sciences solved this problem by 

providing extensive trainings to all employees. 

 

Lean implementation started slowly in 1993, with building a vision, educating people and so 

on. Table 9 shows the improvements that have been realized in about 1 ½ years and is a good 

example of what lean can achieve even in an already good business.   

 

 August 1995 November 1996 

Inventory value 3,800,000 $ 2,700,000 $ 

Inventory turns / year 3,7  4,9  

Scrap ( according to the target) 105 % 80% 

On time delivery  88 % 93% 
Table 9: Improvements from Lean implementation after 1 ½ year (15) 

 

The authors have listed some points as key lessons from this implementation: 

 

 Classroom teaching with homework that require a student to work in the plant are 

effective in introducing  lean manufacturing  and quality control concepts 

 Continuous improvement that focus on individual process is not an effective method of 

introducing lean production concepts  

 Cell team instruction is very effective method of employee involvement 

 Suppliers must be included, teach basic of Lean to supplier and customers 

 People prefer to work in groups rather than isolated areas. 

3.6.7 Kaizen workshop  

The chapter is based on the book “The Toyota Way”, by J.K. Liker. [1] 

 

During Lean implementation one element comes back quite often and it is the “Kaizen 

workshop” or “Kaizen event”. Its objective is to create a lot of change in a very small amount 

of time. It usually results in amazing improvements, which enhance Lean spirit in the company 

by giving credibility through visible changes for the workers. Those events last a week in 

which a group of people spend the whole days focusing on a small specific area. But as those 

events slow down quite much the studied area it cannot happen very often.  

 

Even if Kaizen workshops are very powerful, they can create a wrong Lean thinking. Some 

companies used Kaizen workshop frequently, but between every events no improvements are 

made, so there is no continuous improvements. Continuous improvement from day to day 

should be the foundation for the improvements and sometimes Kaizen workshop can be done to 

boost an area which is far less developed for example.  

 

 

 

 



Phase I: Preparation of the workshop (letter P of PDCA cycle) 

 

Before starting the workshop some things must be done in order to guarantee its efficiency and 

its good progress: 

 

1. Define the scope of the event, from the starting point of the process to what the 

customers except from the products. 

2. Set objectives for the group regarding lead-time, quality and cost.  

3. Create preliminary current state map, with a small group, walk through the workshop 

and document the different steps, time required per task. Collection of data can be taken 

if needed so everything is ready before the Kaizen workshop; it will save lot of time for 

the events.  

4. Collect documents regarding the process such as standard procedures, papers used in 

different steps and so on. 

5. Make a preliminary current state map on the wall with a sheet for each step. Leave 

space between steps to add notes.  

Phase II: the Kaizen workshop (letter D of PDCA cycle) 

 

The second phase is where lean and improvement take all their meanings, the objectives of the 

week is to create a break through change in a chosen area. The workshop follows 6 steps which 

are briefly described in Figure 25. To achieve good results, a lean expert must be involve in 

that process to supply lean tools and knowledge, mostly during steps 2 and 3. 

 

 
Figure 25: Kaizen Workshop [1] 

 

Phase III: After the workshop (letters C and A of PDCA cycle) 

 

The team which performed the workshop continues to meet weekly to check the performance 

index and insure that improvements are still going towards the future state. They also must act 

and take corrective actions if it is necessary. 

•Define customers needs  

•Identify products value 
1. Who is the 
customers? 

•Analyse the current situation  

•Look at value adding and non value adding times 

•collect data 
2. Current state map 

•Develop the future state vision  

•Think about: One piece flow, team work, standardization... 3. Future state map 

•Create subgroups which develop different parts of the solution 

4. Implementation 

•Act on the shop floor 

5. Do it ! 

•Measure performance 

•Track progress towards future state  6. Evaluate 
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4 EMPIRICS 

The following chapter will present all the necessary information needed for a good 

understanding of JIWE’s process. Empirical data will start form a large scope, to give an 

overall idea, and will then go into much more details, in order to provide accurate information 

which will promote quality for the analysis part.  

4.1  Process description 

4.1.1 Value creation 

Hot dip galvanizing is a surface treatment against corrosion which can be applied to any steal 

parts. The treatment is done by dipping products in molten zinc, which create a coating of zinc-

iron alloys with pure zinc at the surface. Because products are immersed, all surfaces are 

treated, visible or not, while painting is just on the visible side, the inner surface cannot be 

reached. This process is very popular due to his relatively low cost of production and its long 

life time, approximately sixty years without any need for maintenance.  

4.1.2 Main steps of the process 

The process is divided in four main steps. In order to be dipped in molten zinc, products have 

to be attached to beams, it is the loading activity. Then beams full of products are put in a crane 

loop, which will direct beams in the pre-treatment area, to prepare material for dipping. The 

next step consists of drying and preheating items, in order to facilitate the dipping and get 

better quality. Once products are ready, they move to the zinc bath to get dipped, and finally 

beams are taken out of the loop and go the unloading area, where items are taken for the beams 

and finished, as it can be seen on Figure 26. 

 

       
Figure 26: Hot dip galvanizing process 

4.1.3 Sub activities 

Every step can then be divided in smaller activities, which will be described below. 

 

 Loading:  

The main objective of this step is to hang products on beams in the best manner as possible, so 

zinc can go everywhere in, and out of, the products during the dipping steps. Products must 

have the right position, angle, but they must also have holes to allow zinc to circulate in a good 

way. Here are the different sub activities of this step: 

 

1. Register products in the computer system 

2. Unpack 

Loading 
Pre 

treatment 
Drying 

Zinc 
dipping 

Unloading 



3. Check if products can be dipped, presence of holes 

4. Hang products on beams ( by hands, or with help of forklifts) 

 

 Pre-treatment: 

Here products go through different baths to prepare them for the zinc dipping operations. This 

part is very important, because it affects a lot the final quality of products. It is also one of the 

most problematic areas of the whole process because every products need different time in the 

baths, which depends on the quality of the steel, the size of the items, how clean is the 

surface… Because it is every time a different time, it is hard to level the production and keep 

up with a specific production rate. Here are the different baths which composed this activity: 

 

1. Degreasing, to remove grease and fat  

2. Pickling, to clean the surface from rust 

3. Rinsing, to remove all the acid from the pickling bath 

4. Fluxing, to apply a special liquid on the products to get better reaction between 

products and molten zinc 

 

 Drying: 

Products must be clean of liquid before being dipped, the dryer make the flux “stick” to the 

items. The quality is also increased if products arrive already warm in the molten zinc; the 

dryer is set to a temperature of 100°C.  

 

 Zinc dipping:  

This step is the core activity of the process where items are dipped in a bath of molten zinc. 

Even if this operation looks quite simple, it requires some particular attention. When items go 

down, explosions can occurs if they are dropped to fast. The dipping speed is an important 

factor for quality, like the time spent in the zinc. Finally when operators take products out, they 

must ensure that products are cleaned and all the zinc has been removed from the inside of 

products. The quality of the products at that step enormously affects the last operation of the 

process. 

 

 Unloading:  

The last step of the process is very important because it guarantees customer satisfaction. It is 

also a quite problematic area. This sub activity is composed of the next phases: 

 

1. Cooling down of products (molten zinc at 460°C) 

2. Unhanging (by hands, with help of forklifts) 

3. Finishing: grinding and painting 

4. Inspection 

5. Packing 
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The finishing depends a lot from the products’ shapes which lead to more or less grinding, but 

the quality reached in the zinc bath will also affect a lot the time spent on finishing. Depending 

on the items, the unloading step can take between 10min and 2 hours. 

4.1.4 Layout  

Most of JIWE is made with items processed in the low temperature area (see Figure 27), this is 

why the thesis focuses exclusively on this area.  

 

 

 

 
 

 

 

Figure 27: Plant's layout 

 

4.1.5 Production equipment 

The process uses the following equipment: 

 

 1 hoist loop which is used as a conveyor, during pre-treatment, drying and dipping 

 5 small  pre-treatment baths (dimensions: 8 meters long, 3 meters deep): 

 1 degreasing 

 2 acids 

 1 water 

 1 flux 

 2  big pre-treatment baths  (dimensions: 12 meters long, 1 meter deep) 

 1 degreasing 

 2 acids 

 1 dryer 

 1 zinc bath 

 5 cranes to carry beams around the different work stations 

 1 wagon to transport beams from loading and unloading stations of the hoist loop 

 10 loading and unloading stations 

 2 scales to measure weights of the products processed  

 2 forklifts to help workers load and unload products 

Low temperature area 

(focus of the study) 

High temperature area 



Note: The price is defined by the shape of the products. If a customer sends 100kg of material 

to be treated, if the shape of the material corresponds to a price of 7 SEK/Kg: he will pay 700 

SEK. The price depends on the size of the material and its shape, regarding its complexity to 

load, dip and so on. 

4.1.6 Material handling and logistics 

There are two ways for products to come to JIWE: 

 

1. JIWE picks up products at customers places and bring them back 48 hours later. About 

40 percent of the products arrive to JIWE like this. JIWE do not own lorries so they 

have a partnership with a transportation company.  

2. Customers send products to JIWE by themselves. In that case, the standard delivery 

time is five days.  

JIWE uses the following equipment to bring products from the lorries to the production, and 

the other way around: 

 

 1  forklift to bring products in and out of the shop floor  

 1 wheel loader to take products in and out of the lorries  

4.1.7 Production planning and control 

The control of the production is not very good, as the planning is very poor, almost non-

existent.  

 

 48 hours policy 

JIWE collaborates with a transport company which drive around the area of Eskilstuna and 

pick products at the customers’ locations. The planning of the 48 hours delivery is quite simple 

because items are picked up, and must be back to their owner two days later.  

 

 5 days policy 

Products which are not picked up by JIWE’ lorries are sent by customers using their own 

transportation. When lorries arrive, products are unloaded and the logistics department check 

the products and the requirement from customers: 

 

 If the customer asks for special delivery date, it will be automatically placed in the 

production schedule. 

  If customers do not specify date, five days are automatically applied; this is the main 

problem regarding logistics and the source to lot of problems in the plant. When the 

logistics department register the delivery date, they do not check the quantity of 

products which they already have in stocks.  

The production schedule (Figure 28) is just a list of orders that the production do one after the 

other. They just produce without looking to what will come next. There is no levelling of the 

schedule. About 30 tons of material can go through the process every day.  But due to their 

automatic planning, sometimes the daily production (need to satisfy customer demand) can be 
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2 tons or 60 tons. 2 tons will not create any problems because the production will make them, 

but 60 tons will automatically create delays. 

 

 
Figure 28: JIWE’s production schedule 

  

This problem occurs only because the logistics department do not take into account the volume 

of product that must be done in the future. The second reason is due to this automatic 5 days 

policy, which do not promote dialogue between JIWE and its customers. When a large amount 

of products arrive at JIWE, the logistics department should call the customers, and try to find 

the best delivery date in order to satisfy the customer and get a levelled production planning. 

 

A small planning is done daily for each shift through a 15 min meeting between the logistic 

leader, the shift leader, and the sales leader. The goal of the meeting is to talk about what the 

production will have to do during the day, and also prioritize products according to customers’ 

importance, so delays have smaller impacts if they occur for occasionally customers.  

 

To sum this up, it is more an emergency planning (on the shop floor) everyday, to not 

disappoint biggest customers, than a production planning (at the logistics dept.)  to smooth the 

volume and deliver on time all customers.  

 

On the walls of the company some figures are presented to show what have been realized the 

past month, such as the number of dips per day. It also shows the on time delivery rate, which 

is about 99 percents. It is hard to believe that JIWE is able to have a so good delivery index. In 



fact, there is a trick in the way they record it. When JIWE realizes that they will not deliver on 

time, two situations come: 

 

1. The customer does not accept delay, so they prioritize it and will do everything to make 

it on time: the delivery is on time. 

2. The customer accepts the delay, so products will be delivered later, but the initial 

delivery date is not changed in the system: so as the customer accepts the delay, it is not 

considered as a delay.  

JIWE acts like this because it is a standard in the whole group and it is how official reports are 

made in the group. Even if customer agrees with the delay, it still means that JIWE had a 

problem to deliver the products at the date that they first announced to the customer.  

 

The problem with this way of recording the index is that it hides the problems, and JIWE’s 

weakness to deliver on time its customers. The index has been recalculated considering the first 

date announced, and the delivery date: it gave a result of 83 percents of on time delivery, which 

seems more realistic.  

 

The 99 percents index make employees think that they do a good job because customers are 

almost always delivered on time. And because people think that they do a very good job, it is 

hard to make them improve, as they are close to perfection regarding customers’ requirements. 

 

4.2 Products 

As JIWE is a service company they do not own any products, so the variety of products going 

through the process is very big. However, products are classified in three categories, which will 

determine which way they will go through the plant: 

 

 Category 1: small items, mainly issued from stamping (left side of Figure 29) 

 Category 2: pipes and very long items up to twelve meters(middle of Figure 29) 

 Category 3: everything not included in category 1 or 2 (right side of Figure 29) 

 

 
Figure 29: Examples of products for catergories 1,2 and 3 

 

Every category follows its own flow as it can be seen on Figure 30: 

 

 Category 1 is represented by green dots 

 Category 2 is represented by blue dashes 

 Category 3 is represented by black line 
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The different flows make the organisation difficult because every flow has its own way of 

entering and exiting the hoist loop. It is hard for people to synchronise the entrance of the 

different flows which results in lot of waiting before and after the crane loop.  

 
Figure 30: Products' flows 

 

4.3 Manning and capacity 

Like many industrial companies, JIWE works with several shifts. Most of the time, only 

morning and evening shifts run the process, but when the production is very high a night shift 

is formed to fulfil the needs. JIWE tries to avoid the use of the third shift because wages are 

very high during night; moreover the efficiency is quite poor due to the use of temporary 

workers.  

 

During high season (May to September), shifts are composed of twelve people each, and run 

the process from 6.00am to 11.30pm, from Monday to Friday.  

 

JIWE has a global production of 7000-8000 tons per years, the estimation of the theoretical 

capacity is around 12 000 tons. The production capacity is expressed in number of dips per day 

in the zinc bath; actually it has an average of 38 dips/day (in two shifts). The plant manager 

estimates the maximum capacity around 50 dips/day (in two shifts). 

4.4 Time study 

The following part will present the time studies which have been conducted, mostly at the 

beginning of the project. Those data collection have contributed a lot to the understanding of 

the process and the different problems, they also revealed to JIWE, the actual state and the 

great potential of improvement of the company. Finally those data collection have served as a 

solid foundation for all the improvement works which have been conducted at JIWE.   

4.4.1 Value stream mapping  

In order to grasp the current state of the process, value stream maps were drawn; one for each 

category.  Three factors have been studied and analysed during those Value Stream Mapping:  

 

 Worked time: time spent in the different steps of the process 

 



 Transportation time: between every process there is transportation by forklift or crane 

systems 

 

 Waiting time: it is the time spent waiting between each steps. Products also wait in the 

steps but this waiting is not considered here, it is included in the worked time.  

 

 Category 1: 

Appendix 16 shows the value stream map for the small items. The lead time is 4 hours and 21 

minutes which is shorter than the two others categories. When looking at Figure 31, there is 

much less waiting time, for this kind of items, and from this first impression, the conclusion 

could be that this process is quite efficient because the worked time on the items is 77 percents 

which is a quite high rate. But in fact there is a lot of over processing in those percents; the 

worked time is 3 hours and 45 minutes, which includes 2 hours and 35 minutes of just grinding, 

finishing, which is one of the seven waste of Lean thinking: repair or rework.   

 

 
Figure 31: Lead time analysis for products category 1 

 Category 2: 

The Value Stream Mapping of this category can be seen in the Appendix 17. The lead time 

found is 6 hours and 15 minutes (or 375 minutes), and the time when products were receiving 

value was 3 hours and 04 minutes (or 184 minutes). Figure 32 give a short overview of the 

wastes and the potential for improvement. 

 
Figure 32: Lead time analysis for products category 2 

38% 
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 Category 3: 

Like in the previous VSM, there is also a lot of waiting time, almost half of time. The lead time 

for these products was 6 hours and 55 minutes (or 416 minutes), and the worked time was only 

3 hours and 2 minutes (or 182 minutes). Here again, there is a great potential for reducing the 

lead time. Figure 33 shows how is divided the lead time for this category.  

 

 
Figure 33: Lead time analysis for products category 3 

4.4.2  Value study 

The Value Stream Mapping gave a good understanding of the process and also a good 

representation of where the value is added to the products. Many steps of the process do not 

involve many human resources, such as all the pre-treatment steps, and the zinc dipping. 

People are required to move part from bath to bath, and the potential for improvement in those 

steps in quite small.  

 

However, there are two steps which need and will always need humans, the loading and the 

unloading operations. Automatization of this process would be extremely complex, due to the 

gbig variation of the products, which require human expertise every time.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

46% 



A closer look has been taken, and a more detailed time study has been conducted, which 

appears in Table 10.  

 

 Activities Time (s)  

1 item waiting for worker 404 

2 taking forklift and leave 4 

3 item waiting for worker 104 

4 moved with a forklift 4 

5 unpacking (look at the ticket, cutting ropes...) 62 

6 studying part thinking about hanging, picking hooks 82 

7 putting hooks on part and hanging the items *5 (about 13 s each) 65 

8 studying position 120 

9 putting hooks on part and hanging the items *5 (about 13 s each) 65 

10 people coming to talk 45 

11 putting hooks on part and hanging the items *5 (about 13 s each) 65 

12 people coming to talk 20 

13 picking hooks 20 

14 looking at products 15 

15 putting hooks on part and hanging the items *10 (about 13 s each) 130 

16 people coming to talk 120 

17 moving part with forklift 60 

18 worker leaves 60 

19 picking hooks  15 

20 putting hooks on part and hanging the items *5 (about 13 s each) 65 

21 people coming to talk 120 

22 moving part with forklift 30 

23 picking hooks 15 

24 putting hooks on part and hanging the items *5 (about 13 s each) 65 

25 looking for hooks 120 

26 putting hooks on part and hanging the items *9 (about 13 s each) 117 

27 changing positions of items 90 

   

 Total (34 min)  2082  

Table 10: Hanging step’s details 

 

The value added during this step is the hanging of the products to the beams, which is 

necessary all the dipping steps, pre-treatment and zinc covering. The steps were value is added 

are bold in the Table 10, they represent seven of the twenty sevens steps needed for the whole 

operation. 

 

Figure 34 represents the value stream of this loading step. It clearly appears that there is a lot of 

waste in the process (in red), compare to the adding value steps (in green). The level of value 

adding time for this process is 27 percents, and the rest is considered as different kind of waste, 

like motion, over processing, transportation and so on.  
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Figure 34: Value stream for the hanging step 

 

4.4.3 Availability of the zinc bath  

The zinc bath is considered as the main step, as products get the zinc protection during this part 

of the process, which is why customers send items to JIWE.  One of the performance indicators 

that JIWE follows is the number of beams dipped per hours. Right now, it is situated around 

2,3 dips/hours. This number varies quite a lot depending on the mix of products present during 

the day at JIWE. The time spent in the bath depends on the shapes, the thickness, the type of 

steel, and requirements of customers. So sometimes this number is 1,5 and some other time it is 

around 4, but the average number is 2,3. 

 

In order to know the maximum capacity of the zinc bath, data have been collected to determine 

how long do the beams stay in the zinc bath. Data have been collected during six days, 

Appendix 19 and Appendix 20 show the tables which sum this step up.  

 

From this results, an average has been calculated, and it appears that each beam spend about 18 

minutes at the zinc operation. When converted to the number of dips/hours it gives a 

maximum capacity of 3,3. This number assumes that there are always beams waiting in the 

dryer ready to get in the bath as soon as the front doors close.  

 

From those facts, it is easy to compute the actual utilization rate of the zinc bath:  

 

 Utilization / maximum capacity = 2,3 / 3,3 = 0,69 

The zinc bath is used only at 69 percents of its maximum capacity, which it also gives a good 

possibility for improvement.   

4.4.4 Acid bath durations 

Finally one last data collection was made regarding the pre-treatment area. One problem which 

happens in JIWE and in the hot dip galvanizing process in general, is that the time spent in the 

acid bath varies a lot from one kind of product to the other. It can be 5 five minutes in some 

cases or five hours for others, and this situation alters the flow very much. The aim of the data 

collection was to visualize what are the truly time spent in the baths.  

 

The pre-treatment is an essential part of the process and due the big difference of time spent in 

the bath, it has a great impact on the flow, and one of the difficult part for the workers is to 

alternate long acid duration with short acid duration so there is always something ready to put 

in the zinc bath, it is a sort of daily puzzle. Workers have to take a guess about the duration in 

the acid bath, and then mix short and long times. So for the data collection, both estimated and 

real time spent in the bath were registered, they can be seen in Appendix 21.  

 

From the data collected, averages have been calculated, and there is a big difference between 

workers estimation and the real time spent by the items in the baths.  

 



 Estimated average: 38 minutes 

 Real time average: 76 minutes 

Just considering the averages, workers are far from reality regarding times spent in the acid, it 

is twice the time they estimated; which can explained the difficulty to creating a good flow. 

People plan regarding the estimations which are far from reality; items wait a long time before 

they can go in the acid and create stoppage upstream in the process. 

 

Now, by taking a closer look to the collection of data, it appears that the operators use mainly 

five estimated times, which are represented in Figure 35. 

 

 
Figure 35: Distribution of the estimation times 

 

After looking at the estimations, the same analysis can be done to real time spent in the bath 

(see Figure 36) in order to compare both distributions. It appears that the distribution is 

completely different, and in fact 85% of the items spent more than 40 minutes in the acid, 

while the zinc should be feed every 20 or 30 minutes. It is also important to note that 40 

percent of all the beams stay more than 75 min, which is a big handicap for the flow. 

  

 
Figure 36: Distribution of the real times spent in the acid baths 
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This collection of data has been realized with help of the operators, who have been very 

cooperative; a meeting was set up to talk about the results with them. Workers commented the 

figures by saying that sometimes items have to stay longer than required, for example lunch 

breaks, but also due to the fact that the loading and unloading area have too much work, so they 

can note evacuate the beams out of the flow which stuck the whole process, and force the 

beams to stay longer in the baths.  

 

Knowing that, it is still sure that estimations are not very accurate, and it handicaps JIWE and 

its flow. There can be two possibilities why the estimations are wrong: 

 

1. Even with great experience in the field it is very hard to estimate the time that items 

should spend in the acid due to a lot of factors influencing this operation (solution 

supported by many people in JIWE) 

2. It was the first time people were asked to estimate and record this kind of data, and 

people had no real idea of what was really happening at this area.  

4.5 Maintenance 

Maintenance was a big problem at JIWE last year, and the report done by the group of student 

during the spring 2012 mentioned it. During 2012, the flow stops due to maintenance were 

approximately of one hour per day.  

 

JIWE employs one man just for maintenance, previously, his daily routine was about five hours 

of corrective maintenance, and three hours building and maintaining tools used to hang 

products. There was no preventive maintenance regarding production equipment, such as the 

cranes.  

 

During autumn 2012 the production manager worked to improve the way maintenance was 

conducted. He set up a list of things to limit breakdowns. Nowadays the maintenance worker 

spend daily two hours on breakdowns, three hours on preventive maintenance, and three hours 

building new tools.  

 

Moreover, as many stops were coming from the hoist loop, JIWE subscribed a maintenance 

contract the KONE, a crane and hoist manufacturer, in order increase the availability of those 

production tools. KONE started by repairing and bringing in a good state the equipment and  

 

The output of those changes are very significant, for the same period between last year and the 

current one, they went from 23 to 2 breakdowns, as Figure 37 shows it.  

 

 



 
 

Figure 37: evolution of the maintenance policy 

  

4.6 Bottlenecks of the process 

After analysing the process and through several discussions with workers from JIWE, two 

bottlenecks appear in the process: 

 

 The loading and unloading area 

 The pre-treatment area 

The layout can be divided in three main areas, the zinc bath, the pre-treatment area and the 

loading/unloading area. If two areas over three are bottlenecks it means that 66 percent of the 

process is creating problems. So there is a lot of work to do.  

 

The bottlenecks evolve during the days and change from one area to the other, it means that 

sometimes it will be the pre-treatment area which stops the process and two hours later the 

problem will come from the loading/unloading area.  

 

First bottleneck: The loading/unloading area  

 

Here, the main problem is the organization. The same stations are used for operations, loading 

and unloading. It is logical to work this way because one beam come with finished goods, 

product are unload from the beam, and new items are hanged up as the beam became free. So it 

is a good thing of having both operations on the same spot.  

 

Today, the focus of employees is to always have something to send to the pre-treatment area. 

So they are more worried about loading than unloading. If there are finished to down hang and 

a free beam to load, workers will go to the free beam to load products. So often during the day, 

most of the stations are full of beams to unload, and supply of the pre-treatment reduces 

because people change the focus on unloading beams, and if the pre-treatment area is less 

supplied, it will creates problems in few hours because there will be no beams to put in the zinc 

bath.   

 



  71 

Regarding the organization is this area, it follows a lot what people feel right to do on the 

moment, and they do not refer to specific work procedure. And as the workload is not even 

between going in and going out items, it creates more or less small WIP (working in process) 

all along the process which reduces the efficiency that the process could have. 

 

Second bottleneck: The pre-treatment area 

 

One of the most important problems regarding hog dip galvanizing process is the time spent in 

the acid by the items. It can be few minutes or several hours, depending on the items. It is a 

well known phenomenon in this industrial field, and often plants have a lot of acid baths. The 

second JIWE plant in the south of Sweden has seven of those baths. The newest facilities built 

in Europe use about 10 of those baths. 

 

JIWE Eskilstuna has only four of those baths as it appears on Figure 38, but only two are in the 

standard loop (blue rectangles), which are fully used. The two other baths (in red) are less used 

because it requires more operations to bring them into the loop and it creates interferences with 

the main flow. Moreover, those two baths are less deep than the blue ones, one meter against 

three meters for the blue baths, which limits the number of items than can be dipped in the red 

baths. Products from category 1 are usually treated in the red baths, but the amount of products 

is just enough to fill one bath. 

  

In order to feed the zinc bath, the products put on the beams are chosen according to their acid 

duration, and people who bring items to the hanging station alternate between short time and 

long acid time.  

 

The worker who selects the items to hang, sit in a truck and drive to the outside inventory and 

pick up the items. He must think what is required in the flow in order to smooth the situation at 

the pre-treatment area. The word think is bold because, it is an important notion here. It is very 

difficult for him to know what is required in the zinc bath, because he is never in that area, and 

do not communicate with its operators. Moreover, the process has lot of inertia, so the products 

he selects will arrive at the pre-treatment area about one hour later. Based on all those reasons, 

he just thinks and decides alone what should be brought in the flow.  

 

 

 
Figure 38: Pre treatment area 

 

 

 

 

 

 



Ideal bottleneck 

 

The zinc bath is not a bottleneck yet, because the productivity in the others areas is very poor. 

But once the problems will be solved at the hanging and pretreatment zones, it will be the zinc 

bath which will limit the whole process, as there is only a capacity of one beam at the time, 

where all the others areas can handle several beams at the time with more personal. 

 

It is considering this final bottleneck that the maximum capacity and the improvement 

possibilities have been calculated. 

4.7 Main approach: educative solution 

Today Lean is considered to be the most efficient way to manufacture products and run 

business. So in order to improve productivity, the solution must be taken from Lean 

manufacturing. 

 

When reading about Toyota and Lean manufacturing, lot of tools are described, such as 5S, 

Kankan, one piece flow, this tools is what most of the people see. But there is something more 

important that come from the literature review which is the Lean philosophy. All the tools 

listed before will sustain only if this philosophy is present, otherwise the implementations of 

the different tools might last for a while, couple of month maybe and then improvements will 

disappear. 

 

The importance of this philosophy came early in the project, because even if JIWE had started 

a lean project in 2010, it seemed that lean philosophy was not present at all in the company. In 

fact for JIWE, lean manufacturing was equal to 5S which it is a very big mistake, but many 

companies think the same way, as 5S is the thing that people see when walking on shop floors. 

 

In order to give a good chance to JIWE to improve its performance, it was very important to 

develop the “thinking” in the company.  

 

“Give a man a fish and he will eat for a day. Teach a man to fish and he will eat for a 

lifetime.” Confucius  

 

To improve productivity at JIWE, Confucius’s reasoning has been applied, if only tools are 

developed, improvements will come only during the thesis timeframe, however if JIWE learn 

how to make improvements, then they will be able to continue improvements after the thesis.   

4.7.1 The plant manager 

The only person who showed interest to Lean when the project started was the plant manager, 

and its idea was: Lean = 5S. So the lean level over the company was around 1 percents.  

 

 In order to achieve this task, it was very important to promote the education of the people at 

JIWE. Lot of time has been taken to educate people about basic lean principles, such as people 

involvement, continuous improvement, long term thinking and so on.  

 

It started by long discussions with the plant manager about the potential for improvement, 

different alternatives for the flow. The accent was put on the thinking way, more than the 

practical solutions. During the first two month, the discussions were mainly with the plant 
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manager, because for any change to be successful the top managers must be fully committed. It 

was a key point for the project and for JIWE that Markku Parola ( the plant manager) truly 

understands what is lean and what it can achieve. Man to man discussions and PowerPoint 

presentation were used during this period.  

4.7.2 The production manager and the workers 

Meanwhile, some talks have been done with production manager, Bogdan Renholm. It is clear 

that Markku and Bogdan are very important in the plant, and they will be key players in the 

future regarding Lean implementation. Even if fewer hours were spent with Bogdan, the idea 

was to make him reflect a little bit about what they do now, make him wonder why they work 

in one way, instead of another one, regarding some particular situation, such as planning, 

handling of Alvenius pipes, how quality is checked, how does people know what they must do 

and so on.  

 

At Toyota, when managers walk on the shop floor, they go and discuss with workers about 

their job. Managers do not they say: “You should not work like this” or “The way you do it is 

wrong”. Instead, managers ask questions to people to make them reflect and think about what 

they do, such as: “Why do you it like this?” or “How do you know that it is the best way to do 

it?”. The second way is much more pedagogic and is much more efficient. The same way of 

working has been applied at JIWE in order to bring to people more reflection about their jobs. 

 

When such questions were asked to the production managers or production workers, the 

answers were quite similar all the time: 

 

 “Why do you do it like this?” 

 “I do not know” 

 “It is how we have always done it” 

 

 “How do you know it is the good way?” 

 “I do not really know” 

 “I guess it is good way” 

 “It is how I learned it” 

This small exercise was very interesting, and the reaction of the workers was interesting. When 

workers were questioned, they looked quite surprise, and for a while do not really know what 

to answer. In a way it make them realize that they do not really know what they are doing, and 

they do not really control a process that have been running in the company for decades.  

4.7.3 Broader education 

Once the plant manager started to understand better what lean was all about, he started to 

believe in it, and wanted to continue in that direction. So the next task was to involve more 

people in the lean concept to see the reaction of people and start to show the possibility for 

change.  

 

The choice was made to start with lean philosophy and its principles, which have been 

presented to the production manager and the two shift leaders. The topics were mainly about 



theory, but trying to always link it with JIWE. The manufacturing style of JIWE is from the 

mass production or traditional production system, so the comparison was always made between 

their way of working and the Lean one.  

 

Figure 39 is one of the slides used in presentation. It shows only the visible part of the 

“iceberg” in a production system. Different pictures show how it looks in different shop floors. 

The questioned was asked to the participant where they thought JIWE was. Everyone admitted 

that JIWE was very far on the left side, not even at the level of the left side picture.   

 
Figure 39: Employees' education 

  

In order to make people realized the difference of efficiency between Lean and mass 

production, a small simulation has been conducted, as Figure 40 shows it. Its objective was to 

prepare mails. The simulation made people realized that lean manufacturing was much faster, 

to process a whole batch, to deliver the first item, and to control the quality.  

 
Figure 40: One piece flow simulation 
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Change is hard to make, and especially when a young student comes from university without 

work experience and say to people: “There is better way of doing what you have been doing for 

40 years.” To sum up, the credibility of the student is near zero percents.  

 

So if the presentation would have just been about Lean manufacturing, it would have had no 

effects. During one of the presentation, someone called Lean a “fancy thing”, like it was 

something to fine for them, or like if it was just a dream. In the presentation, the comparison 

was made between Ford and Toyota’s economical situations as shows Figure 41, the earning of 

Toyota are much higher even if the sales are smaller. The point of this slides is to show that the 

way the two companies works makes a big different in terms of revenue and health of the 

company.  

 

 
Figure 41: Ford vs Toyota 

 

As an external person, it is easy to say that they have to apply Lean, but without any good 

reasons, nothing will change. Their business goes okay, they have made some improvements, 

they were the most efficient plant last year in their group (four other plants), and they are one 

of the best hot dip galvanizing plant in the middle of Sweden. Everything make them feel that 

they are performing very well, so why do they need to change? 

 

Something powerful had to be found to show them that they were not that good, and even 

more, that it is really time to wake up and make radical changes. After some researches, good 

results were founds in the evolution of dip galvanizing in Sweden and Scandinavia. 

 

Figure 42 shows that since 2009, for JIWE market’s area, three plants have stopped. So if it 

continues like in 10 years they will be three companies left, so if JIWE still wants to be here, 

they will have to fight for it.  

 

Another big danger was new plants in Estonia that were coming to Sweden and starts to work 

with Swedish customers. To give an example, a customer from JIWE, based in Linköping, 

changed to this Estonian plant. Compared with JIWE the results are quite scary, the Estonian 

company is 30 percents cheaper, even with the transport over sea, and the delivery duration is 

the same. Considering those facts, they is not points for Swedish customers to continue 



working with JIWE expected for urgency parts that requires one or two days of lead time to 

delivery. So if JIWE do not improve, the customers might progressively leave to its 

competitors, which is synonym of big financial troubles… 

 

 
Figure 42: Hot dip galvanizing in Sweden 

 

4.7.4 Solution to improve productivity 

Once JIWE’s personal was aware of why they have to change and how they should do it, it was 

time to take actions on the shop floor and not only showing slides about nice theories about 

Lean manufacturing.  

 

From the literature review, it appeared that the most efficient way to start with Lean was to 

choose one area in the company and work with its operators to improve it. They are two main 

ways of doing it, Kaizen workshop or Kaizen project:  

 

1. Kaizen workshop lasts a week, and aims to change as much things as possible in this 

short period of time. The main advantage is that it brings radical change in very 

quickly. The inconvenient is that it does not enhance continuous improvement, as it 

based on a week. It also stops the production during one week in the chosen area.  

 

2. Kaizen project lasts approximately ten weeks, and people meet several times a week to 

improve the area. With this kind of project the production can still run, and it create 

habits for workers to have meeting at regular intervals, which is more like what 

continuous improvement is. The main inconvenient is that the change is much slower.  

Regarding the skills required to handle those projects, Kaizen workshops are much harder to 

handle. As the time is very short, the leader must have great knowledge in order to quickly find 

solutions to all the problems that will rise. It means the lean understanding must be very deep.  
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Kaizen projects are spread on ten weeks it is easier to handle. Events happen slower so it gives 

more time to prepare meetings, and it also allows more researches if there is a lack of 

knowledge.    

 

For the implementation at JIWE the second way has been chosen, because it will not stop the 

production, as the plant arrives in its high volume period, it is important for them to ensure 

deliveries. As the objective is to develop the autonomy of JIWE regarding improvement is will 

be more educative to follow the second method which give more time to employees to “digest” 

and “understand the process”. Moreover this process will be easier to handle for the author, as 

he does not have of experience in both, leading projects and in Lean manufacturing.   

 

4.7.5 Improvement program generalities 

In order for JIWE to improve its productivity on a long term, the objective was to develop a 

program which will enhance improvement. By repeating this program one after the other it will 

create continuous improvement movement in the company. 

 

The program had to be simple enough to be understood by anyone, but it also had to be 

complete enough to bring effective improvement. While reading the book “Becoming Lean”, 

one case study appeared to be very interesting regarding this kind of kaizen project: 

 Cedar Works: Making the Transition to Lean   

 

The program was quite simple, starting from looking at the Lean waste in the workshop, and 

was also very structured with paper supports for the workers.  

 

The TPS house (see Figure 6 ) which represents Lean manufacturing has, in the inner parts, its 

three main values:  

 

 People and team work 

 Continuous improvement 

 Wastes reduction 

The program developed at Cedar Works take into account all of them: involve people in the 

improvement of their workstations; create continuous improvement by using weekly events 

over several months, and focusing on removing wastes.  

 

The program designed for JIWE is based on the same principles. It includes seven steps based 

on the problem solving process used at Toyota (see Figure 13). The problems to be solved are 

the presence of wastes.  

 

The combination of the principles and tools used at Cedar Works and the methodology used in 

the problem solving process of Toyota will give a simple and efficient improvement program to 

JIWE.  

 

The progress of the program was done during meetings, one or two per weeks which lasts 

between one hour and a half and two hours each. Each session was composed of a theory part 

about Lean, and practical part which was applied with JIWE regarding a chosen topic. It has 



the advantages of bringing new knowledge about Lean and manufacturing excellence, and 

applies it directly with example at JIWE.  

 

Figure 43 represents the improvement cycle on which is based the improvement program. The 

objectives of the different meetings are to go through those seven steps one after the other and 

give a good understand of every step. As it is the first for most of the participants to work in 

such an improvement process there was a big educational challenge. To get everyone active in 

the process it was very important that the information given were clear and understandable.   

 

 

 
 

Figure 43: Improvement cycle at JIWE 

 

4.7.6 Improvement program in details 

 

 Step 1: Look at the process 

Before starting directly with the step 1, a brief presentation about Lean, in a general aspect, was 

done in order to refresh a little bit people minds with lean manufacturing. Then the link was 

made between Lean and the improvement program. 

 

During step 1, the theory part was about the value adding time concepts. It explained the 

difference between traditional companies which focus on value adding time, whereas Lean 

companies focus on the non value adding activities which are much more important. Figure 44 

was used to show the difference in lead time improvement when reducing by 50 percents the 

value adding activities or the non value adding activities.   

 

1. Look a the 
process 

2. Data 
collection 

3. Locate the 
problem 

4. Root cause 
analysis  

5. Select counter 
measures 

6. Implement 
countermeasures 

7. Evaluate 
correct and 
standardize 
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Figure 44: Value adding time slide 

 

The link is made between non value adding activities and the seven Lean wastes. In Lean 

language, look at the process means look at the wastes. All the great tools that Toyota 

developed, one piece flow, Kanban, 5S, leveled schedules, have one common objective, reduce 

waste. 

 

Once all the different wastes are understood the workers gets a paper (Appendix 22), and are 

asked to find example of waste in JIWE processes, and in the process that has been chosen for 

the improvement cycle. The paper is given as homework that participants must complete until 

the next meeting.  

 

The beginning of next meeting will be spent on looking at the waste people found. As a start, 

people are asked to choose three of the wastes they found. They have to pick the ones which 

are the most important for them. Once everyone has three wastes, they will write them on small 

paper and put them on a big table (see Figure 45) which classifies the different wastes. Using 

this table, the group decides with which waste they want to work. In the case of Figure 45, over 

processing could be chosen as it counts the most of notes. Different parameters can be used to 

pick up a waste, like its impact on the production, the amount of resources needed to remove it 

and so on. 

 
Figure 45: Visual table to show wastes 



 

 Step 2: Data collection 

After people have selected a waste to work with, it is time to evaluate this waste. It will be used 

as a starting line to compare the improvement reached once the project will be completed. So 

there must be a data collection at the beginning and the end of the project. If there are no data 

collections it will be hard to evaluate the improvements accomplished.  

 

To facilitate the data collection, a paper support (Appendix 24) has been created to guide the 

participants with what they have to do. Data collection is usually not considered as something 

important; however it is a key element. This document forces people to think about the kind of 

data that will be collected, how it should be done, by whom, and so on. 

 

The accent was put on using simple measuring tools to enable everyone to do it, instead using 

to sophisticated instruments. The use of visual figures and graphics to illustrate the results was 

also explained in order to have better communication tools to explain the situation easily. 

 

 Step 3: Locate the problem 

Once data have been collected, the problem must be located in order to act on the right spot. To 

find where the problem come from, the Ishikawa or fishbone diagram is used. It helps people to 

reflect on different area from where the problem could occur such as Men, Methods, Materials 

or Machines (see Figure 46). 

 

 
Figure 46: Fishbone or Ishikawa diagram 

 

During the session, everyone get a paper support (Appendix 25) and try to find causes in the 

different area, men, methods and so on.  Once everyone has completed the diagram, they pick 

three of the elements that they believe are the main causes. Then, they write them on a paper 

note and put them on a big Fishbone diagram at the wall to visualize what the main causes are. 
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When all the papers are on the wall, similar notes are grouped together to form categories. 

Everyone will then estimate the importance of each category using the circle on the Appendix 

25, which is used to draw a pie diagram. 

 

Once everyone has done its own diagram, the percentages are put in common and averages are 

calculated. From these averages a graph is built and a discussion will take place in order to 

choose the cause that the group wants to remove.  

 

The educational part of this session is based on the need of prioritization, because the Ishikawa 

diagram might give 20 different causes from a waste, and it would take too much to solve every 

problem now. So the idea is teach the participants that they have to choose and go to the most 

important one to “stop the bleeding”.  

 

A small exercise has been made with the group (Figure 47). Workers were asked to fill an 

empty rectangle using three sizes of circles, on the left of the figure. Every circle can be used 

several times. The objective is to cover most of the empty surface with the fewest number of 

circles.  

 

The result must give something which look like the right side of the figure. The exercise is used 

to explain prioritization; to solve a problem (the rectangle) in the most effective way, the 

biggest problems must be treated first (red circle), then follow the smaller problems (orange 

circles) and to finally do fine tuning (green circles). If people only use green circles they will 

spent to much resources which can be time and money for the company. So the conclusion is 

that people have to work with improvements and problems like they worked with this simple 

exercise, starting by big problems and finishing with the smallest ones. 

 

 

                                                          
 

Figure 47: Prioritization exercise 

 

 Step 4: Root cause analysis 

It is time to look for the root cause of the problem, or waste in this case. To respect simplicity 

of the process something simple but efficient had to be found, to be easy to use by workers but 

also be effective in order to obtain valuable results.   

 



“5 Whys” is a method which is both, simple and efficient. It is used at Toyota in their problem 

solving process (Figure 13) and has proven its effectiveness for many years; therefore it has 

been chosen to be used at JIWE as well.  

 

Appendix 26 is built to support workers during this step. Individually they can run the 5 whys 

process regarding a given a topic. Once everyone did it individually, the group shares the 

different causes and root causes that everyone found. Then a discussion takes place to discuss 

and evaluate the different causes, and come up with the true root cause. If the root cause does 

not appear clearly further investigation must be done to find it, in order to be sure to work with 

the real root cause of the problem.  

 

For this step, an educational part has been added regarding the need to act on the root cause. In 

Lean manufacturing, people have to think in a long term vision, even if it needs more resources 

in the short term vision (Principle 1 of Toyota).  

 

Figure 48 is an example used during a meeting with workers to show the difference between 

Lean and traditional manufacturing, respectively long term and short term thinking. 

  

 Traditional production people will rush to solve the problem and will just take time for 

a superficial analysis. So it might not take lot of time to solve, but they will have to 

repeat it every day of the year. 

 Lean manufacturing people, will take more time and will look for the root cause, to 

make sure it will not occur again. It will require more resources at this moment but at 

the end of the year, the amount of time spent on the problem will be much smaller…  

If every problem is done in a long term philosophy, the amount of time saved at the end of the 

year will be enormous, compared to a short term philosophy.  

 

 
Figure 48: Problem solving, short and long term thinking 
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 Step 5: Counter measures 

This step is relatively quite simple, according the root cause which has been found during step 

4, people must now find solution to get rid of the problem. The tool used in this step is mostly 

the brain and reflection of people. During this session, a lean expert can help the group and 

explain some lean tools which could be applied for the ongoing problem, such as 5S, Kanban 

system, and so on.  

 

The Appendix 27 can help workers to choose between different potential solutions. The 

objective of the paper is to evaluate all the possibilities. Therefore some criteria are defined, 

and each alternative is graded according to criteria from 1 to 3. The number 1 being the worst, 

and 3 being the best.  

 

For example is the solution is very efficient it will be a 3. If it requires few investments 

(equipment), it will be a 3. And if it requires few people education, adaptation, it will also be a 

3. The solution getting the highest score should be the implemented one.  

 

The criteria and grades can of course be changed; if JIWE wants to put more importance on 

efficiency, then the grade can be from 1 to 6 for example.   

 

 Step 6: Implementation 

Once the counter measure has been selected, it has to be implemented. This step is mostly 

about actions, even if at the beginning a planning must be set up.  

 

Appendix 28 is here to help the participants with the beginning of this step, the planning. 

Firstly, people have to decide when they want the countermeasure to be implemented. Then 

according to the deadline a list of activities must be done and planned in order to achieve them 

in time.  

 

It is very important to take some time before rushing everywhere, even if people are motivated, 

it can become quite messy and the objective might not be reached. The planning will help the 

workers to visualize better what must be done, and in which order. Once all the steps are 

defined, the tasks can be delegated and done in parallel to work faster. Even if planning seems 

to be a loss of time in a short term point of view, it will save lot of time on the overall 

implementation. 

 

Lean education was focusing on the need for planning and its importance. It explains how 

Toyota works with projects. A lot of time is spent on planning and it is only when everything is 

ready that change takes place on the shop floor.  

 

Figure 49 was used during the session to illustrate Toyota’s practice, which create much less 

disturbances and facilitate greatly the implementation of every project they do.  

 



 
Figure 49: Importance of planning 

 

The leader of the session must be here to support the participant, with lean explanations for 

example, and ensure that the project goes forwards. 

 

 Step 7: Evaluation 

This is the last step of the process, after that the implementation has been completed. The 

meeting to process this step can take place one week after solutions have been implemented, to 

have first feedbacks about them. The  

 

The solutions are reviewed and analyzed to see if there are problems with and eventually 

improve them.   

 

The whole process is also reviewed to understand what was good, what was wrong and how the 

next improvement cycle can go better.  

 

This step is very important and it is important that JIWE take some time doing, continuous 

improvement must apply to develop, the tools and the methods. This program must be 

reviewed in order to become more and more efficient and more adapted to JIWE.  

 

 A3 report 

A special paper was created to ensure the registration of what is happening in the program. 

This document (see Figure 50) includes a box for every step of the process where the final 

result of each step should be written. The aim of this paper is firstly to register what is 

happening in every step so group members know where they are and what the next step are; 

and secondly it is a form of simple report that everyone can read in order to know what is 

happening or what has been done during this program.  This document will serve as the final 

report of the program, it forces people to keep it simple and give only the most important 

information. 
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Figure 50: A3 report 

4.8 Second approach:  technical solution 

After reviewing literature and studying JIWE’s process, it appeared that the company had a 

great potential for improvement. The VSM studies demonstrated all the waste and inefficiency 

in the different parts of JIWE.  

 

In fact, hot dip galvanizing process is very similar to lean manufacturing and its main tool, one 

piece flow. The whole process uses a conveyor which carries only one beam at the time in the 

zinc bath. So in terms of capacity the zinc bath is the bottleneck and everything should be 

based on the rhythm of this area, which needs a beam approximately every twenty minutes 

under normal conditions.  

 

Firstly in order to improve the productivity of JIWE, the idea was to develop different technical 

solutions, such as one piece flow and pull systems. But in order to implement one piece flow or 

pull system, or lean tools in generals, there are some prerequisite like levelled production or 5S 

for example; which JIWE does not have yet. Moreover, switching to lean manufacturing also 

requires that people are mentally set with lean, which JIWE does not have neither. So 

implementing tools like one piece flow would be too advanced for JIWE at this time, because 

the way of working now at JIWE is too far from lean, and a too early implementation would 

have led to a failure. This is why the choice has been made to focus more on the educative side, 

in order to prepare people for change and start to build the bases for lean.  

 

This part is here to provide more technical solutions applied to JIWE’s production that they can 

develop after the thesis project is over. The implementation should be done within a continuous 



improvement approach involving workers as it has been down for the continuous improvement 

program.  

 

Improvement suggestions have been rated in order to help JIWE to see which can be done first: 

 

       : One star means that the suggestion can be implemented directly without any big 

prerequisites. 

 

             : Two stars, means that the implementation is a bit more complex; it will be easier to 

use them once the One star suggestions will have been implemented. 

4.8.1 Loading/unloading area 

Cleanliness and storage (5S)  

 

This is the basis of every shop floor in order to find and reach quickly what workers need, 

instead of spending hours looking and walking around for tools. Maintain this state seams a 

waste of resources but in fact, without it, one piece flow and pull system cannot be achieved, 

because they required reactivity and flexibility. And people looking for tools and walking 

around with things, cannot be reactive. Figure 51 shows the actual state of JIWE regarding 5S. 

 

 
Figure 51: Cleanliness at the hanging stations 

 

A small calculation can be done in order to show the impact of the solution:  

 

 Workers spend 5 minutes per hour looking and moving around for tools 

 Workers works by pairs to load and unload beams 

5 min x 2 workers x 8 hours a day = 80 min or 1h 20 min per day 

 

80 minutes is approximately the time required to load a beam, plus unloading another one. So 

every day one more beam could be realized per pair of worker.  
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A beam is roughly sold 4000 SEK 

 

 1 beam per day x 4000 SEK x 230 days in a year = 920 000 SEK 

 

So for every pair of workers, JIWE could win 920 000 SEK per year. Usually over a day, 

including the two shifts, three pairs of workers are required: 3 x 920 000 = 2 760 000 SEK 

 

This estimation shows that cleanliness and proper storage will help to increase the productivity, 

and will build the basis which will be required later for further lean implementation. 5S is a 

widely covered topic and everything needed regarding its implementation can be easily find on 

internet such as how to make shadow tools boards. 

 

Figure 52 is a 3D model which illustrates how future work station could look like using 5S. 

Everything is organized, and there is a specific place for everything.  

 

 
Figure 52: Standardization of work stations 

 

Free up space 
 

All the hanging stations are very closed from the wagon path, which create lot of interference 

with it. People must stop their work to move forklifts in order to free up the way the wagon. 

The blue rectangle on Figure 53 represents the space needed for the wagon to pass, which leave 

very small space to work around the stations.  

 



 
Figure 53: Interferences with wagon 

 

After few observations it appeared that one station is never used, and takes lot of useful space. 

This station is represented in red on Figure 54, it is not used because people prefer the station 

marked in blue, which is closer from the wagon.  

 

 
 

Figure 54: Working stations' location 

 

 

As the red station is never used, or occasionally for buffers, it means that the production needs 

only three stations instead of four. The blue one can be removed, to force people to work on the 

red one which will give more space to manipulate items, as it appears on Figure 55.  

 

This small modification will reduce production stoppages due to lack of space, and will also 

reduce slightly reduce the WIP, which will reduce the lead time. 

 

Wagon path 
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Figure 55: More space to work 

Cost estimation 

 

The items and forklifts are almost all the time in the wagon way. Let’s assume that people have 

to stop working 5 minutes per hour because they have to move from this area.  

 

5min x 15 hours x 230 days = 17 250 minutes / year or 287 hours lost every year. 

 

 

One piece flow – Change organisation  

 

As explained before there is no clear organisation at the loading/unloading area, people just do 

what they think is right. The current situation is that people firstly focus on loading beams. But 

after a while unloading beams get accumulated and people need to switch their focus on those 

beams. So they are constantly rushing between product to load and products to unload. 

  

The way of working must be changed in order to reach a balanced point between those items 

going in and out of the hoist loop. This balance will be find by defining a standard procedure 

which will guide the workers to do the right thing, instead of doing what they feel is right.  

 

The zinc bath limits the process, with a maximum capacity of one beam every 18 minutes, so 

the loading area needs to have a beam ready every 18 minutes. And it also must have taken off 

a beam in order to maintain a good flow. To reach this continuous flow in the hanging area, 

JIWE must define a standard organization, which make people work in a more effective way.  

 

The best way to ensure that only one beam will be loaded at the time and that one beam will be 

unloaded is to have people dedicated for each task. Actually everyone does everything so 

sometimes two beams are loading at the same, or the opposite. This way of working does not 

create continuous supply of the pre-treatment area.  

 

Solution: 

 

This solution is designed for a takt time of 20 minutes, whether three beams per hour.  It would 

result in an output of about 45 dips a day.  

 

This solution requires three stations and 4 workers. People would be divided in two pairs, one 

to load items and the other one, to unload them.  

 

Wagon path 



The left side of Figure 56 shows the hanging area, when one beam is cooling down (red), one 

beam is full and wait to be unloaded (blue) and one beam is empty ready to loaded (green). The 

loading team (UP) goes at the green spot to load items, and the unloading team (DOWN) goes 

at the blue area to take items down and grind them.  

 

After 20 minutes (takt time) teams rotate, see right side of Figure 56, the DOWN team goes to 

the red area, where items have cooled down, and can now be manipulated. The UP team goes 

to the blue zone where there is a free beam which has been unloaded by DOWN team. The 

beam loaded by the UP team gets in the crane loop and is directed to the pre-treatment area. It 

frees up a station for the beam which come from the zinc bath.  

 

 
Figure 56: Organization at the hanging station 

 

By following this simple rotating system people will always know what they have to do. It will 

be easier for everyone to work as the way of proceeding will standard and defined for 

everyone.  

 

However, 20 minutes is very short time, it should not create problems for the UP teams which 

should manage to hang in this time lap. But for the DOWN team, it might be very hard to 

respect this time because they have to grind items and pack them. Sometimes dipping quality at 

the bath is very poor and generates lot of extra grinding afterwards.  

 

This solution will make quality at the bath critical so there will be a need to face the problem. 

Also people must help each others, so if people which hang items are done before the limit, 

they must go and help the DOWN team to keep up with the takt time.  

 

The main objective of this suggestion is to give a standard way of working, and this rotation 

system is one way of reaching this objective, but there might be other solutions than this one in 

order to reach this objective, the important part is to work as a team which must be 

synchronized its efforts to work on the same takt time as the zinc bath; load one beam and 

unload another one at the same time. Nowadays people work for themselves and sometimes 

avoid to unload some kinds of items because this task is more difficult, which creates 

unevenness in the flow. 

 

Alternative solution 

 

Applying this organization during summer season might be hard at the beginning because of 

the time required to unload and finish items, but in a first time it can be applied during the low 

season, when the takt time is higher, 30 or 40 minutes.     

 UP 

DOWN 

DOWN 

 UP 

COOLING COOLING 
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During high season, the same organization can be used, but it will require one more station and 

2 more people. The organization will then use one UP team and two DOWN teams. Doubling 

the DOWN team means that they will have 40 minutes instead of 20 to unload items, for a takt 

time of 20 minutes.  

 

The down teams work with a 20 minutes time lag. So if they spend 40 minutes per beam there 

will still be a beam free every 20 minutes. The UP team continues to load a beam every 20 

minutes as it appears on Figure 57, which represents four different situations with a 20 minutes 

interval. 

 

         
 

        
 

Figure 57: Alternative solution 

 

If the alternative solution can help to overcome problems at the beginning, the final objective is 

to work with only two teams even during the high season. To reach this objective lot of 

problems will have to be solved, such as quality issues from the zinc bath, education of workers 

to hang items in the right way, improve grinding and pack operation and so on.  

 

Once JIWE will have solved those different problems and implement such an organization 

which will work at a takt time of 20 minutes, there will be using 90 percents of the production 

capacity. Today this number is about 70 percents. This increase of the capacity will be mostly 

used during the high (about 6 months) which could  generate some extra revenues, and will 

also increase the profits as JIWE will produce more without the need to hire extra workers as 

they use to do during high season. 
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Cost estimation: 

 

 7 more beams a day 

 During 6 months 

 Each beam is sold about 4000 SEK 

7 beams x 5 days x 24 weeks x 4000 SEK = 3 360 000 SEK more per year 

4.8.2 Pre-treatment area 

As explained in chapter 4.6, the pretreatment is one of the bottlenecks of JIWE’s process. The 

plant does not have lot of pretreatment baths which make it hard to have a continuous supply of 

the zinc bath.  

 

In order to increase the capacity of this step, there are mainly two things to look at: 

 

 Increase the number baths 

 Improve the manner of using baths 

The first point is not very relevant because it would require buying new baths, which would 

cost a lot to JIWE, who does not necessarily have the budget for this kind of investment. 

However, even if JIWE only has two acid baths in the hoist loop (in blue on Figure 58), there 

are too other baths just nearby (in red on Figure 58). So in a first time, a solution can be found 

by improving the use of those side baths. It corresponds to second alternative; “improve the 

manner of using baths”. The use of those side baths requires more manipulations because items 

must be taken in and out of the hoist loop, but it will still increase a lot the “acid capacity” of 

the area.  

 

 

 
Figure 58: Acid baths 

 

 

Nowadays the side baths are used to prepare Alvenius pipes. But there is still lot of room for 

other items. The production of Alvenius pipe is regular and customers’ demands require to 

make about 10 dips per of those pipes.  
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Calculation of the acid baths’ capacity 
 

The two baths in the loop are use in priority over the side baths, so they are full 99 percent of 

the time. A simple calculation has been done to estimate how much products could be prepared 

if the side baths are used in a better way. 

 

 Acid time available for one day: 

 

 2 baths  

 15 hours per day  

Note: 30 minutes are removed from the total duration of the shift because the evening shift stop 

preparing items a bit before the end of the shift to empty all the baths progressively, and do not 

leave products in the acid during the night. 

 

2 baths x 900 min/day = 1 800 min/day 

 

1 800 minutes are available every day to clean items in those two baths. 

 

 Alvenius pipes: 

 

 10 dips every day 

 About 40 minutes in the worst case when the acid is weak  

10 dips x 40 min/dip = 400 min 

 

 FMK pipes: 

During the high season, a customer also send to JIWE products which are pretreated in those 

side baths, last year it represented a volume of 500 pipes every week. It is equal to about 3 dips 

per day. 

 

 3 dips every day 

 About 40 minutes in the worst case when the acid is weak  

3 dips x 40 minutes = 120 min 

 

 Other products: 

Few others products are prepared with those bath every day. Let‘s assume they generate about 

three more acid dips, which last about one hour each. 

 

3 dips x 60 min = 180 minutes 

 

 

 Calculation today’s utilization of the side baths: 

 

Alvenius + FMK + Others = 400 + 120 + 180 = 700 minutes 

 



700 / 1800 = 0,38 or 38% 

 

The side acid baths are used at 38% of their capacity. It means that many more products could 

be prepared in those baths, which would increase the total capacity of the pretreatment area.  

 

Better use of the long acid baths   

 

As it was just demonstrated previously the two long baths are largely underutilization, which 

means that they could be used to increase the number of items prepared at the same time. One 

problem is that the depth of those baths is only 1 meter so not every product can be prepared 

there. However most of the items from category 2 (see chapter 4.2) are very short. 

 

The preparation of items from category requires that beams are released from the hoist loop 

and get carried by another crane to bring them in the side bath. The transition can be done the 

bath which contains fat remover. Not every item needs to go in that bath, but in general, 

products from category 2 must go in the fat remover because they come from stamping 

processes using lubrication.  

  

Products from category 2 are often short and they usually have to go in the fat remover bath, so 

they could automatically be sent to the side baths. In order to be able to dip those items in the 

bath, few adjustments must be done so the beams can lie above the bath. The baths are 12 

meters long, whereas the beams measure only 8 meters. A tool must be created to allow easy 

and quick change of configuration between long items or products from category 2. 

 

Figure 59 is an example of what could be done in order to dip beams with items from category 

2 in those long baths. In this example the beam holder rotates and stays on the side when it is 

not required. It allows the baths to be used for both long items and beams with products 

without losing time. 

 

          
Figure 59: Long acid baths' utilization 

 

Even of products from category 2 seems to be more appropriate to be pretreated in those baths; 

some products from category 3 can also go there but they have to be hanged with wire only (no 

hooks).  



  95 

 

The maximum capacity of the zinc bath is 49 dips; so in order to reach this number JIWE 

should be able to prepare 11 more beams every day.  

 

If the average time for the beam in the acid is 60 minutes, then: 

 

11 x 60 = 660 minutes 

 

Adding those 660 minutes to the 700 minutes which are used by Alvenius, FMK and other 

products, it gives a total of 1360 minutes, with a total capacity of 1800 minutes.  

 

So JIWE already has in this plant the equipment to reach the maximum utilization of its zinc 

bath.  

 

Pull system between Pretreatment and loading area 

 

The previous solution do not really change the way of working at the pretreatment, it just 

increase the “acid capacity”. It does not change the fact that people do not communicate about 

what is required in the baths in order to smooth to regulate the flow. Nowadays operators of the 

pre-treatment area just deal with the material that the loading area send to them, and try to 

make the best out of it. The only person who knows what is needed in the acid baths its 

operator, and today the system do not use him.  

 

A new system should be thought to make this operator decides for what is needed in the baths, 

in order to have always something ready for the zinc bath. A simple solution would be to give a 

Walkie Talkie to the pre-treatment operator and the person who chooses items that must be 

loaded (truck driver). The person at the acid bath would just have to order a kind of items, like 

“short acid duration” or “long acid duration”.  

 

But this simple solution would not change lot of things because right now there is too much 

inertia in the system, due to lot of (lean) wastes. It means that if the pre-treatment person orders 

items to the truck driver, he will get the products on hour later, too late to help the process 

when it was needed.  

 

This pull system can come from two different solutions:  

 

1. Move the loading area 

Reduce distance between the two areas will reduce travelling time and will remove many waste 

between the two operations. The pretreatment operator will see by his own eyes what is been 

hanged and he decide and order things just by talking with the guy which are few meters from 

him.   

 

Figure 60 represent this change, the red rectangle represents the actual location of the loading 

area, the green one would be the new position for this area. The blue shape being the pre-

treatment area, it shows that distances are greatly reduced. In this solution, the items are 

unloaded in the red area, as the area is too small for both loading and unloading operations.  

 



 
Figure 60: Moving the hanging area 

 

 

The problem of that solution is that it will generate lot of extra transportation, because beams 

and tools have to come back to the loading area. Moreover, sometimes items are packed with 

special tools, so they would also have to be brought to the unloading area.  

 

2. Removing waste between the two steps 

This solution will take a bit more time to bring change in the long term; it will be the most 

efficient. The loading and unloading operation must be conducted at the same station in order 

to reduce transportation of beams and tools. So if the areas to not move, it means that beams 

must move faster between the two areas, and to achieve this, JIWE will have to remove the 

different wastes such as waiting, or over processing which take place all along the process.  

 

Note: The difference between the final results of this solution will be the transportation time 

which occurs in the second case. The 1
st
 case might give a time from order to delivery of 15 to 

20 minutes, and the 2
nd

 solution will be 5 minutes longer, which is time needed to transport it 

with the hoist loop. But regarding all the wastes generated by extra transportations of beams 

and tools, the second solution seems to be the best for the moment.   

 

4.8.3 Heijunka – Level out the work load  

As explained in chapter 4.1.7, the planning at JIWE is very poor and generates lot of problems. 

Having this kind of automatic planning rule does not enhance a good production atmosphere. 

People just follow a list of orders like they would do it at the supermarket. Often production 

realizes that they will not be able to process every items needed for the day, so a discussion is 

done with the sales department and customers and try to find the best solution.  

 

When talking about Lean implementation, one of the first steps is to level out the workload. 

Without a levelled schedule it will be very hard to implement lean tools, such as continuous 

flow, and it will also be hard to plan the resources requirements (personal and materials) which 

generate lot of wastes.  

  

Step 1: remove the 5 day rule  

 

JIWE has to stop using the 5 days rule, because it creates lethargy at the logistics department. 

Logistics workers do not even check what the actual volume is, if they are already full for the 

day, or if they can take more items. This problem comes from the system, not from people.  

 

JIWE must remove this rule, and work with a real production planning, where logistics people, 

before giving a delivery date, must check the actual volume, to ensure that products will be 
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delivered on time. Once the delivery date has been fixed, JIWE must communicate it to its 

customers to inform them when their products will be ready. 

 

Example:  

 

JIWE can process 30 tons per day, if on Tuesday there are already 20 tons registered, only 10 

more tons can be accepted for the same days. Nowadays, 50 tons could be registered, which 

would rise up to 70 tons for one day. No one would see any problems for that.  

 

Right now people do not think of what they are doing, they just work like robot, check items 

and put 5 days delivery date, even if it cannot be done on the day.  

  

Even if according to their internal evaluation system, JIWE’s on time delivery index is 99 

percents; it has been shown (see Chapter 4.1.7) that the true number is about 83 percents. This 

step will allow JIWE to increase the on time delivery index from 83 percents to 100 percents or 

very close form it. Of course training will be required for the people working at the logistic 

area, but after a while results will appear and customer satisfaction will increase.  

 

Economically, having a true 100 percent on time delivery index will be a great help in order to 

keep actual customers, but also to attract new customers. It is hard to quantify the amount of 

money this step will save or bring in, but it will surely contribute to maintain JIWE as a safe 

choice for customers, which will help the company sustaining in the future. 

 

It will have a big impact on the production, because until now the production is rushing to 

satisfy as much orders as they can. Even when they are few orders in the day, they still rush to 

anticipate the over load of the day after. So this step will allow production to have the right 

amount of product for one day. So people will not have to anticipate the next day as the 

production volume will be also right, not too few, and not too much. This will release stress 

from people, which will have a direct impact on the quality of products. If people do not have 

to rush, the finish of the item will get better, customers’ complaints and extra work to fix items 

will decrease. 

 

Benefits: 

 

 Increase on time delivery index to 100 percents 

 Release pressure on the workers, increase people morale 

 Increase quality 

 

Step 2: Educate customers 

 

The next step for JIWE would be to act upstream with its customers. The ideal state regarding 

their planning is that JIWE has an online agenda, which is constantly updated, where customers 

can see the actual volume in the plant. Figure 61 shows an example of planning that could be 

used on JIWE’s website. If customers want to send products to JIWE they must look at the 

number of tons available in the planning, and book a time. The green part represents the 

quantity still available for the day, so what can still be booked. 

 



This kind of booking could be done with tons or numbers of dips that customers need for their 

products. The unit (tons or dips) must be defined by JIWE and its customers to make 

estimations easier for customers in order to give realistic numbers to JIWE. 

 

 

 
 

Figure 61: Example of production planning 

 

 

This step will allow JIWE to have a great control over the production. For JIWE it will give the 

possibility to adjust the maximum capacity, for example during the low season, maybe only 

one shift would be needed, so the planning could be set to 15 tons maximum for example.  

 

For the customer it will be more convenient as they will book a time which fits them the best. 

And they will directly now when their products will be ready. As they know when their 

products will be treated and finished, transportation can be done just in time, which will 

remove the useless stock of products in the yard.   

 

Benefits:  

 

 Customer satisfaction: decides of his time 

 Fewer products in the yard, easier to organize and work 

4.8.4 Tools 

Cleanliness of dipping tools 

 

For some products, Alvenius, FMK, long items, JIWE uses tools to hold products in the 

dipping steps.  

 

When tools go through the process they get zinc on them, so far nothing wrong. But they are 

re-used without removing the zinc from them. And when tools already have zinc when dipped, 

0 

5 

10 

15 

20 

25 

30 

35 

Monday Tuesday Wednesday Thursday Friday 

Planning week 15 

Free 

Booked 



  99 

it creates ashes which stick to them. During the zinc dip, those ashes go on the products, and it 

creates lot of extra work for the people at the finishing area. Usually after three dips the tools 

starts to significantly bring the quality down.  

 

For Alvenius pipes the extra grinding due to dirty tools can multiply the finish phase by two. 

When it usually takes 20 min for 8 pipes with clean tools, it takes about 40 minutes for the 

same amount of pipe with dirty tools. The problem is that tools are cleaned to rarely, maybe 

after 6 or 7 rounds. It means that more than three dips have poor quality.  

 

JIWE must develop a system to ensure that tools are clean at every dips to reduce extra work. 

As after three dips, tools brings quality down they should be clean after the third cycle. JIWE 

has several tools available so while one tool is used, its double should be in the acid bath 

getting cleaned. And every three dips the tools are switched. A simple device must be given to 

the workers to register the number of rotation of each tools and when to change them. 

 

The solution could also come changing the material of the tools, by using Titan. The interesting 

property of this material is the zinc does not stick do it, which will create much less ashes and 

defects in the zinc bath. 

 

Alvenius example: 

 

For pipes of diameter 152mm: 

 

 It takes about 20 minutes to make a batch of 8, if quality of the pipes is good (due to 

clean tools) 

 It need twice the time, 40 minutes for 8 pipes when the quality is poor (dirty tools) 

According to workers, less than 50 percents of the pipes have good quality.  

 

The 152 mm diameter pipes are dipped by 24 pipes, to make 3 batches of 8. If over one day, 10 

dips are made, it will give 30 batches.  

 

As said above, the process creates at least 50 percents of bad quality items, so 15 batches will 

be done in 40 min, and 15 will be done in 20 minutes.  

 

Total operation time: 15 x 40 + 15 x 20 = 900 minutes 

 

If all the pipes had good quality, thanks to clean tools, every batch would take 20 minutes. 

 

Total operation time: 30 x 20 = 600 minutes  

 

From this simple estimation, it appears that the cleanliness of the tools have a very important 

impacts on the finishing operation of Alvenius pipes. The production of those pipes could be 

improved by 1,5, which represents 15 extra batches per day. 

 

JIWE sells it service 180 SEK per pipe.  

 

180 SEK x 15 batches x 8 pipes = 21 600 SEK/day 

 

21 600 SEK/day x 230 day/year = 4 968 000 SEK / year 



 

Conclusion:  

 

If JIWE would clean tools more frequently to maintain good quality for the pipes, they could 

process more pipes and gets almost 5 millions SEK more per year. This estimation just 

considers Alvenius because those pipes represent a big volume of production, but the same 

reasoning can be applied to FMK and other items dipped with special tools.  

  

4.8.5 Resources organisation  

Role of shift leaders 

 

Nowadays the position of the shift leaders is very difficult to conduct at JIWE. Maybe 10 

percents of their time is spent leading and for the rest, they are working as anyone. It is hard for 

them to have control over the production as they are so much working in the process. Moreover 

distances between the different areas of the process are long so it is hard to communicate with 

everyone.  

 

The role should be redefined more like the Toyota model of the Team Leader (see Appendix 

1). There should more time spent leading, planning, and support workers when there is a 

problem, such as keeping up with the takt time for example.  

 

Taking shift leaders one step out of the production will allow better synchronization of 

materials by communicating with sales and logistics department about what is happening in the 

production. This change would also give more authority to shift leaders, as they will be seen 

more as leaders than workers. They must still be present on the shop but in a supportive way.  

 

Role of workers 

 

The definition of workers re-named as team members, and their tasks should also be updated to 

integrate Lean requirements. Maintaining 5S and cleanliness at their workstation should be part 

of their job, and some time should be dedicated for this. Also, a point should be dedicated to 

the belonging of a team. People have to work hand in hand in order to give the best service as 

possible to customers. 

 

Standardization  

 

Regarding production jobs, there are no descriptions of any tasks. So people learn what they 

should do orally. Nothing has been written down, which could precisely define what everyone 

should do, and which responsibilities everyone has.  

 

This lack of job descriptions results in a blurry organization, where everyone knows roughly 

what they should do. But has nothing is on paper, it is easy to escape responsibilities when 

problems occur. People try to avoid taking responsibilities which of course slow down the 

process.  

 

Each job should be described precisely, endorsed and responsibilities clearly defined. Those 

definitions must be written for the different area of the process such as hanging area, Alvenius 

grinding, pretreatment area, zinc bath and so on.  
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Those papers must be visible so everyone can see at any moment what their responsibilities are, 

who they should refer to, what they must do to perform their job in the best way.  

 

Creating all those job descriptions will help JIWE to check that nothing is going “through the 

net”, meaning that when joining together all the different aspect and responsibilities, everything 

must be shared over people.  

 

Regarding responsibilities, they should not be duplicates. Even if the common sense would say 

that it is better have it twice than once, in fact it just brings more confusion and reduce 

efficiency. Figure 62 illustrate this phenomenon, when several people are responsible for the 

same task, everyone expects the other one to perform the task, and at the end nothing is done.   

 

 
 

Figure 62: Responsibilities’ distribution [17] 

 

Job rotation  

 

The philosophy of Lean is to develop flexibility in order to respond quickly to all customers’ 

demands. To reach this objective Toyota educated its people to perform every kind of job, 

everyone must be able to do everything in the process.  

 

The mass production way is to have specialist at each area, but when those specialists are gone 

for sickness or holidays, the process slows down dramatically. At Toyota, as everyone can 

perform any job, when people are missing, the impact on the process is much lower, as the 

knowledge is still present in the plant, only manpower will slow things down. And it is here 

that shift leaders can come and give extra support and plug in where it is needed. 

 

Job rotation has also other benefits such has improving morale, because people learn new tasks 

and will develop new competences which will increase their self esteem. By changing job 

regularly it avoids people to get bored.  

 

Job rotation will also increase team spirit and make people work for each other. Nowadays at 



JIWE, if people from the zinc bath make bad dips which create lot of extra work for the people 

downstream, they do not really care because it is not them who will grind products. As 

everyone stays more or less at its position people do not really know the consequences of their 

mistakes. Even if people hear orally what the results of their mistakes are, the best way to 

understand them is to go and see them by your own (principle 12 of Toyota). So if people 

would constantly change position they will increase their understanding of the all process and 

people will work for each other in order to give the best for the next one.  

 

To summarize, job rotations would bring: 

 

 More flexibility 

 Higher workers’ morale 

 More team spirit 

 Higher quality 

The biggest downside of job rotation is that the beginning of its implementation will bring 

productivity a little bit down. However JIWE has a low season when they do not have so many 

items which can be the perfect period to implement it without any big disturbances. They 

should define a schedule for those rotations and should talk about the modalities with workers 

and shift leaders, such as when to rotate, in which order and so on. Even if it can be 

implemented during the low season, it should not just be a low season activity. It is should be 

the normal way of working at JIWE.  

 

Workers evaluation 

 

One principle of lean manufacturing is to respect its people (see Chapter 3.3.5), this kind of 

change in the organization will need extra efforts for people, and it is quite logical that those 

efforts are rewarded. If management asks the people to be able to perform five different tasks 

instead of one, without any benefits for the workers, the change might not go very far.  

 

When coming to the respect of people, there is mostly one thing that can be done, being fair. 

When switching to Lean manufacturing, companies adapt their organization to support its 

philosophy. Appendix 13 is an example of how to evaluate the performance of everyone, and 

usually salaries increases proportionally to the number of tasks a worker can perform at 100 

percents. Like this people will be rewarded to the value they can add to the flow or process. 

One part of the reward could also be done regarding the performance of the whole, in order to 

show to employees that management focuses the improvement of the whole and not just 

individual. This measure will help to develop a team spirit in the company. 

 

The way of evaluating the people to perform a task at 100 percents must be fair with clear 

expected results. For example, at the hanging area, it can the ability of loading a beam at the 

rhythm of the takt time, the ability of hanging items in the right way… Criteria should be set: 

100 percents of performance could be attributed if 95 percents of the beams are loaded in 20 

minutes or if only one hanging mistakes is done in a month, and so on. For the zinc bath it 

could be regarding a maximum number of poor dips done in a month.  
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4.8.6 Standard work procedures for Alvenius 

One of the biggest problems at JIWE is the lack of standards; almost everyone has his own way 

of doing things. The Alvenius grinding station is a very good example of the problem. People 

have to grind and paint pipes, and every worker has his own method for doing it, some grind a 

lot, some other less, some paint a little bit and some other cover the whole pipe of paint. It 

results in big variation in terms of processing time and quality. The way of running this 

operation is not efficient at all, and recently the customers sent back lot of pipes to JIWE due to 

very poor quality.  

 

This operation is quite easy to standardize as the product are almost always the same, which is 

not the case of every operations in the plant. Moreover the demand is quite high and requires 

almost always two full time operators for every shift. The way of managing the production of 

those pipes now is using a push system where as much pipes as possible are processed every 

day. 

 

So in order to bring this operation under control and improve quality and delivery, this 

operation should be standardized as much as possible. The following points explain how JIWE 

should process to reach this state.  

 

Step 1: Process study  

 

This first step is used to find the cycle time required to grind one pipe. As they are different 

kind of pipes, this operation must be repeated for each of them. At the end of this step, JIWE 

should have a list of every kind of pipes with the standard cycle time for each of them. 

 

To reach the objective of this first part, the following operations can be followed:  

 

 Define different work sequences : detail every steps 

 Take times while workers realize the job 

 Define the best sequence (good quality with short cycle time) 

 Find the most repeatable times for every steps 

 Add all the different most repeatable time to get the cycle time for one pipe 

To make this step easier, it is better to create data collection table, which can be inspired from 

Appendix 22. Every work sequence can be described and measured with this document. Figure 

63 is an example of how to use this table. 

 



 
Figure 63: Process study example [18] 

 

Step 2: Standardized Work Chart 

 

Once the best sequence has been selected, a document must be created to help to save it and 

explain it to operators. Everyone must then follow this document when running the operation. 

 The next steps will help for the creation of this document: 

 

 Use sequence which was defined in STEP 1 

 Show the order for performing the steps 

 Illustrate the chart with drawings, pictures; it must be visual, try to avoid text. 

 It must show takt time, cycle time, work sequence. 

 As the takt evolves during the year, the work chart is valid for a special period, so it must be 

updated.   

Takt time example:  

 

 Low season: 

 6 dips per day, average of 24 pipes per dip: 6 x 24 = 144 pipes,  

894 minutes available per day: 894 / 144 = 6,2 minutes per pipe 

 

 High season:  

10 dips per day, average 24 pipes per dip: 10 x 24 = 240 pipes, 

 894 minutes available per day: 894 / 240 = 3,7 minutes per pipe 

 

Adapt number of workers based on takt time and cycle time 
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Figure 64 is an example of work chart, here it indicates the order of the different machine that 

material must go through. For JIWE it could be different pictures showing which tools must be 

used, and in which order.  

 

 

 
Figure 64: Example of work chart 

 

Note: giving too many details about the different steps, such as time needed to complete on 

operation, will create a feeling of automation and workers will feel like being considered as 

robots. It’s better to only give the total cycle because it gives a small degree of freedom for the 

worker. A good balance must be found between too many and not enough indications in order 

to bring the right quality at the right time. 

 

Step 3: Production analysis board 

 

Standardization is often seen as creating a routine and force people to follow a single path. But 

in fact standardization brings independency to employees. It brings control to the operators, 

which come with this last step where control board is created.  

 

This control board is placed at the working station and help people to visualize their objectives 

and keep up with them. It will also help the shift leader to know if this area is under schedule or 

not, and will give him the possibility to take early countermeasures.  

 

Every day the board must be updated with:  

 

 daily objectives 

 hourly objectives 

 takt time for the day 

When production is under schedule, operators must explain what happened, and then 

production leaders must look at the problems and solve them. If no importance is accorded to 



the problem written by the operators, they might feel not listened and the use of the boards will 

disappear. This board helps to highlight problems and will give new opportunities to remove 

Lean wastes. 

 

Figure 65 is an example of control board which can be used as a model to create Alvenius’s 

production boards. 

 
Figure 65: Example of production board 

 

4.8.7 Standard work procedures 

The previous chapter has just discussed about the impact of standards regarding quality and 

delivery. Even if all the processes are not as easy to define as Alvenius, some kind of procedure 

must be written to decrease variation. Moreover it will be a good help for the integration of the 

new workers, especially during high season. During that period, shift leaders spend lot of their 

time educating the new employees. Even if not everything can be learned from procedures, it 

can make the training much faster.  

 

Even if details sequences cannot be defined, some rules or guidelines can be set. Nowadays 

everything is “in the air”; some people know about it, and some other does not. It can also 

explain the main steps of each activity with the help of simple chart. 

 

Figure 66 represents an example of simple chart for the loading operation. It shows what could 

be done in order to standardize the different operations in JIWE. There are not too many details 
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about times or positions of items, but it give the different steps required to hang products, it 

also give instructions if problems happens.  

 

Some other steps could be added to indicate which kind of tools should be used to hang items, 

such as hooks, cages, steel wires for example. 

 

 
 

Figure 66: Hanging operation’s steps 

4.8.8 Improve flexibility  

Equipments’ flexibility 

 

In the lean philosophy it appears that a characteristic of Lean production line is flexibility, in 

order to satisfy customers’ demands, JIWE does the opposite. Items are treated in different 

parts of the company which require lot of resources spread in the whole factory.  

 

For instance, items are unloaded at one station and are moved to another area to be grinded, 

because it requires trestles. Increase flexibility and make every station able to work with every 

kind of items would reduce a lot all the unnecessary motions and over processing. 

 

An example of those future working stations is represented in Figure 67. Some supports could 

be installed in the wall to allow quick change over of the configuration. This could lead to work 

with Alvenius pipe directly at those stations, instead of using a special area. Of course the 

grinding step has to be improved before, so it takes less time. Then the Alvenius guys could be 



involved in the entire flow, instead of the just standing at Alvenius grinding. The same thought 

could be applied for FMK pipes which are now unloaded next to the zinc bath.  

 

 
Figure 67: Future work stations 

 

Employees’ flexibility 

 

Today the way people works is more individual then collective. In fact everyone has his task 

and just stay on this task. There is none or very few help between each others. In the shift there 

are four different groups:  

 

 Pre-treatment and zinc bath 

 People for items of category 2 

 People for items of category 3 

 People grinding Alvenius pipes 

In order to increase flexibility and productivity, JIWE should try to break those groups in order 

to create one team where people help each others.  

 

Few examples can illustrate this problem:  

  

 There is a lot of products of category 2 processed and no items of category 3. Today 

people from category 3 stay at their area, doing almost nothing, instead of going and 

help people from category 2.  

 There is a big number of Alvenius pipes to grind, employees from this area are far 

behind schedule. There is not much to do for people of category 2 and 3, no one goes to 

help grinding some pipes. 

 There is a big number of Alvenius pipes to grind, employees from this area are far 

behind schedule. Category 3 has nothing to grind, so they prepare 3 beams ready to go 

in the hoist loop. Instead they should only prepare one beam, as the hoist loop can only 

take one beam at the time, then go and help grinding some pipes. 

Change the way of working from individual to team spirit will balance the work load and create 

evenness in the flow, which will shorter delivery time. It will also increase people’s morale 

because they will feel that they do not work “alone” anymore. The belonging a team will make 

them feel more important, and will make them better because they will not want to bring the 

team down.  
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4.8.9 Idea suggestion  

A lot of time was spent on the shop floor, doing observation and also talking with the workers. 

During those discussions, it appeared that employees had lot of ideas for improvement. 

Generally their thoughts do not revolution the way of working, but it is about lot of small 

problems that they have every day. Considering only one idea, it might not change lot things, 

but by adding every small idea, it can lead to big improvements.  

 

The problem is that people keep their ideas for themselves. Right now, people to not feel 

listened by the upper managed. People signal to the upper management that there is a problem 

and nothing is done. So after repeating that there is a problem and see nothing coming, they 

just give up.  

 

However, the upper management does listen to the workers; maybe not enough, but some ideas 

are taken from employees and implemented in the production. The main reason why people do 

not feel listened is that upper management do not communicate and do not give feed backs to 

the workers.  

 

For example if “Jack” has an idea, he tells it to his superiors. If nothing happens, he will not 

hear about anything. Management will not explain him why it cannot be implemented. If the 

idea is implemented, sometimes, several months after the suggestions, no one tells Jack that 

those actions come from his idea. 

 

When talking with JIWE’s management, they feel that the workers miss a bit of involvement 

and do not participate in making things better. In fact, workers have ideas and would like to 

improve their process, but JIWE’s system does not make this possible.  

 

The main solution developed for JIWE was to create a improvement program focusing on 

eliminating wastes, but this program only give power to small group of people. The creation of 

this idea suggestion paper is here to give power to everyone. Even if people are not involved in 

the improvement program, which rotates among the different areas of the plants, they can still 

participate to the improvement effort with individual suggestions.  

 

A first document has been realized has an example of what the idea suggestion paper could 

look like. It can be seen on Figure 68, it is inspired from the Kaizen Action Sheet of Appendix 

2. However, one part has been added and the way of using this document has been adapted to 

JIWE’s system.  

 

When employees have a suggestion, they have to fill the five first boxes: Problem description, 

Expected results, Actions to be taken, minutes saved / day and hours saved / years.  

 

Once the first information has been completed, the document goes through a validation step, 

box number 6. Here management check the idea, and decide if it can go further or not. 

 

Then the paper must go back to the worker so he can see if his idea will be implemented, by 

whom and when. If the idea is rejected, management must explain why. This step is very 

important because it forces management to give feedbacks to people, which is what JIWE 

misses now. People can suggest things and will be sure to have feedbacks, which will make 

them feel listened and important to the company. 

 



Finally, the idea is accepted, the person assigned to the implementation takes action, and also 

take pictures of the before and after states. 

 

 
Figure 68: Idea suggestion paper 

 

Before implementing this paper, different things have to be defined in order to guarantee its 

success: 

 

 Write a procedure to help workers to fill up this  document 

 Define who will  approve the suggestions 

 Define how the paper will go from worker  1st approval  2nd approval  worker 

 Define the maximum duration from when the workers give their documents until they 

get feedbacks 

 Create an educative board about Lean wastes to help people fill up the first box 

 Have a meeting with the workers to introduce the document, explain how it will work, 

why it is done and so on.     

4.9 Revenue increase and cost reduction 

It is quite difficult to estimate to estimate precisely what Lean brings in money terms. It 

depends a lot of how deep the implementation is, how much the management will be 

committed, how much the employee will be involved and so on.  

 

As it is a continuous improvement, the results can go very far and beyond expectations. When 

JIWE will have implemented all the suggestions of this report, if they do it, they can still 
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continue to improve by only looking at wastes. And they are wastes everywhere; Toyota is still 

removing wastes of its process 50 or 60 years after starting Lean.  

 

Cost estimations could not be calculated individually for every step but, all together they will 

put JIWE on its way to use its plant at 100 percent of its capacity. It will be achieved when 49 

dips in the zinc bath will be done every day of the year. Reaching 49 dips would increase the 

revenue of about 23 percents for the high season. 

 

If 11 dips more dips more are made every day during the high season (about 5 months), it will 

generate extra revenues:  

 

11 dips x 100 days x 4000 SEK = 4 400 000 SEK, it corresponds an increase of 11 percents. 

 

Moreover, if the progression merge for the revenue is not very big, as the maximal capacity 

cannot be changed, Lean will make the cost drop radically. So even if the revenue will not 

increase a lot; the profit generated will be much more important. And it is the benefit, not the 

revenue, which companies live.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 RESULTS 

The following chapter will present the results which came out from the improvement 

suggestions. Along the thesis, the author discussed about his idea with the plant manager and 

this is why some suggestions have been implemented before the final report of this thesis. 

5.1 Improvement program 

The first thought about this improvement program was to start it in the beginning of April and 

repeat it several times with different groups.  The plan was two run the program in four weeks.  

But as no one had experience for this kind of program, the first one took 9 weeks, which did 

not let enough time to run a second cycle. The choice was made to not speed up the process, to 

give time to people to digest all the new information.  Also lot of time was spent on lean 

education which took time over JIWE’s specific application. Going through this first cycle 

quite slowly promoted quality, instead of rushing to achieve a lot of thing with poor quality, 

which translate lean philosophy of aiming for quality, not quantity. 

    

The part will describe what happened during the different sessions of this program, and their 

outcomes. 

5.1.1 Step 1: Look at the process 

Objective of the step: 

 

 Understand the lean wastes, and find example of those at JIWE 

 Choose one waste, which will become the topic of the improvement program 

Outcomes: 

 

Employees found different kind of wastes individually with the help of Appendix 22. Later on, 

the group met and everyone had to choose three of their wastes and put them on a board (see 

Figure 69). The three wastes were chosen based on the importance of their impact on the 

production, which people had to estimate by their own. 

  

The “7 types of wastes” board was created to get things more visual, it was then easier to see 

which wastes people were according more importance to; it enhanced faster deision taking in .  

 

After a little discussion, the choice was made to work with waste number 6, unnecessary 

movements. The notes in this column were the following: 

 

 “Employees look for tools” 

 “Unnecessary talking” 

 “Cleanliness at the workstations” (workstation are messy and generate extra motion to 

perform the work) 
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Figure 69: Visual board, 7 types of wastes 

5.1.2 Step 2: Data collection 

 

Objective of the step:  

 

 Gather data to measure wastes generated by unnecessary movements 

Outcomes: 

 

The session followed the steps of the paper support (Appendix 24), and the results of this 

session can be seen in Appendix 29. The choice was to create simple table to measure 

“employees looking for tools” which will be put in the production. Employees were asked to 

fill up the table every time they look for something. The “unnecessary talking” was measured 

by shift leaders which took notes in a block note. Regarding cleanliness of the work station, 

picture will be used to show the improvements. 

 

“Employees look for tools”: 

 

Results from the data collection of “employees looking for tools” can be seen in Figure 70. 

When adding all the different value it gives 400 minutes for one week; lost due to unnecessary 

motions to look for tools. 

 

Cost estimation:  

 

400 min/week = 80min / day 

 

Those 80 minutes could be used to load and unload more products; the extra time could lead to 

one more beam of products per day. One beam is sold about 4000 SEK to customers. 

 

Revenue increase: 

 



4000 SEK x 230 days = 920 000 SEK / year 

 

Removing this waste could generate an extra value of 920 000 SEK per year. Knowing that the 

total revenue of JIWE is 40 millions for the year 2012, it is quite lot of money just for 

unnecessary motions.  

 

 
 

Figure 70: Data collection results 

 

“Unnecessary talking”: 

 

The results of this data collection are presented in Figure 71 and show that one shift leader 

spent an average of about 30 minutes per day and the other on spent about 7 minutes per day on 

useless talking. 

 

 
 

Figure 71: Results of the data collection for "unnecessary talking" 
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5.1.3 Step 3: Locate the problem 

Objective of the step:  

 

 Locate the source, the area of the problem 

Outcomes: 

 

For this exercise, Appendix 25  was used. Firstly the Ishikawa diagram, also called fishbone 

diagram was used to find possible sources according to different fields such as Man, Machine, 

Method and Material. It was conduct individually on the paper support. 

 

Once everyone was done, people were asked to select three of their sources and put them on a 

board (see Figure 72). The three sources chosen were the ones who had the most impact on the 

waste, according to the participants. As people had similar ideas notes were grouped together to 

from nine different categories.   

 

 
Figure 72: Visual board, Ishikawa diagram 

 

Once this was done people, people went back to the paper support, and were now asked to 

evaluate each category, based on their impact on the waste.  They used the circle of appendix to 

do a pie diagram, estimating the impact of each category in percents.   

 

Before the meeting an excel sheet (Appendix 31) was prepared, and during the meeting people 

entered the values of each category. When everyone had put his value it drew a graph to show 

which sources were the most responsible for the creation of this waste.  Figure 73 represents 

this graph, were it clearly appear that the lack of standards has a very big impact on all 

unnecessary motions. 



 

 
Figure 73: Impact of the different causes 

 

The graph was used as a visual tool to help people choose which source (or cause for the waste) 

the group should focus on. A choice had to be made because it would take too much time to 

work with every source, so the one which impact the most had to be chosen.  

 

Logically, the group decided to select the lack of standards, which will be analyzed deeper, and 

solution will be implemented to counter this problem.  

 

Note: Due to time constraints, this analysis was conducted only for the waste “Employees look 

for tools”. 

 

5.1.4 Step 4: Root cause analysis 

Objective: 

  

 Find the root cause of the problem highlighted during the previous step. 

Outcomes: 

 

To find the root cause for the lack of standards, the 5 Whys analysis has been conducted. 

Everyone did the analysis by his own using Appendix 26, then, one after the other, people told 

what they had written for the different causes and what was the root cause that they had found.  

 

Once everyone explained what they had done, the grouped discussed a bit about what have just 

been said. Two people had found the root cause for this problem which appeared to be the way 

that JIWE use to work: It does not include standards.  At JIWE, nothing is written down, 

everything is said orally so after a while things disappear. So the root cause to the lack of 

standards appeared to come from JIWE’s culture.  

 

Most of the people never used 5 Whys analysis, and even if it is a quite simple tool, training is 

required. Some time was taken to explain why JIWE culture was the root cause for this 

problem, and how it was found.  
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For most of the participants, the root cause was more like, missing space to store tools, or not 

enough tools. But at the end of the session, everyone understood that the root cause was in 

JIWE culture and way of thinking, working.  

5.1.5 Step 5: Counter measures 

Objective:  

 

 Find counter measures to get rid of the root cause found lastly. 

Outcomes: 

 

The root cause appeared to be JIWE’s culture, but the problem is that a culture cannot be 

changed in few weeks. Changing the culture is a very hard exercise which takes years to 

achieve.  However, even if the root cause cannot be solved with in this small group scale, JIWE 

wants to change and this is why lean is being implemented.  Lean will lead to a very deep 

change which will affect the culture of the company progressively. Lean will bring this 

standardization that JIWE misses today.   

 

So the root will not be solved within this group, but is on its way. However, lack of standards is 

already a quite deep cause, and by working on the use of more standards a lot of things can 

already be accomplished.  

 

Regarding this cause, lack of standards, they was not a lot of possible counter measures, clean 

,organize and standardized position for tools, which leads to 5S.The choice was made to create 

shadow tool boards, and also to work with the organization of the working station.   

 

As there was only one solution to the problem, the Appendix 27 was not used, but some 

explanations were given to explain how it could be used for another problem. 

5.1.6 Step 6: Implementation 

Objective: 

 

 Implement solutions to reduce wastes due to unnecessary motions 

Outcomes: 

 

The participants were divided in two smaller groups to work separately on:  

 

 Shadow tool boards  

 Organization of the working stations 

A dead line was decided for this implementation, and was fixed to the 31
st
 of May. The two 

groups were taking time during days to meet and discuss about what they should do, and one 

meeting per week was set to follow up the good progress of each.  

 

Both groups were then presenting the current situation of their tasks and different points were 

discussed in order to give advices or a different vision of the situation. Even if the meetings 



were only once a week, small discussions happened a bit everyday with the different members 

of the groups to stimulate actions.  

 

Figure 74 represents the shadow tool boards which have been create to countermeasure 

unnecessary wastes. As seen it can be seen on the left side of the figure, tools were lying on the 

floor, tool boards were not used, were generated lot of extra motions. The right of the figure 

shows the first shadow tool board which has been created. People are now using for a week, 

and they might some adjustments to do, like adding few others tools. After few weeks of trial, 

and its final state defined, others shadow boards will be built for every station. 

 

Regarding the organization, thing move and the countermeasures are being implemented, but 

they is no final results yet. 

 

       
 

Figure 74: Reducing wastes of motions 

 

For people outside the group, improvements which are implemented look a bit simple, like the 

shadow tool boards for instance. Other workers might not understand the need for those “kids” 

tools board, further they might that Lean is just about bringing too simple things to change 

anything in the production. In fact those simple improvements must be seen and explained to 

people the results of deep analysis, which created countermeasures in order to get rid of some 

wastes.  

5.1.7 Step 7: Evaluation 

The final step of the program has not been reached before the end of the thesis because the 

implementation phase lasted longer than expected, but it will be done once the 6
th

 step 

completed. An extensive review of the program will be done, as this is its first round, lot of 

things should be adjusted in order to become more efficient for the second round. 
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5.2 Removal of a working station 

As explained in chapter 4.8.1, one station was not used (see white shape on the left side of 

Figure 75) and took extra space which could be used to manipulate products more comfortably.  

There have been lots of previous talks regarding the removal of the front station, but no 

decisions have ever been taken. And it finally happened during one of the meeting with the 

improvement program group, which looked at the organization at the working stations.  

 

As it appears of the right side picture of Figure 75, there is now much more space to work and 

there are no longer interferences with the wagon.  

 

      
Figure 75: Removal of one workstation 

5.3 Organization of the production closet 

As the improvement program was running it appeared quickly to the author that the 

countermeasures will be oriented towards cleaning and organization. This improvement was 

realized by the production manager and the author to give a first example of how little 

standards and organization can bring benefits to the production. 

  

This closet has always been a mess since the beginning of this project (see left side of Figure 

76). The production manager cleaned it several time already, but no standards or specific 

positions were attributed to tools, so after few days, it looked like the cleaning has never 

happened. 

 

This time, different categories of tools were created, and separators were used to show the 

different space of each items, the name for each tool was also glued where there were supposed 

to lie (see right side of Figure 76).  

 

Few adjustments have been made based on workers need, and after three weeks, the closet is 

still organized. Workers gave good feedbacks on this simple improvement, which allow them 

to find things much quicker than before.  

 

More than just simply save time looking for tools, this showed to workers that standards is a 

very simple tool, but has a lot of power. This improvement was used as an example to show 

that with standards improvements can sustain, and that this is what the improvement program’s 

group should aim for when implementing their solutions. 

 



        
 

Figure 76: Organization of the production closet 

5.4 Improve communication 

Even if the on time delivery index does not show it (99 percents of on time delivery), JIWE 

knows that they have problems to deliver customers on time. They also have troubles to 

communicate with their customers in order to inform them about what is happening with their 

products. 

 

This solution was not suggested by the author, but is an indirect result of its presence in the 

company and his Lean education. By being present every day in the company and always 

talking about it, people minds started to change which generate new ideas.  

 

One of the next steps that the plant manager wants to achieve is to group the Sales and the 

Logistics department in the same room. Those two areas, directly linked with customers, are 

situated on each side of the plant. A direct impact of this distance is that communication is not 

easy even using phones, and people exchange the least information as possible. Due to difficult 

communication, information can be forgotten, lost, not transmitted, not complete, 

misunderstood and so on. This lack of information reduces JIWE’s ability to act and take 

decisions regarding its customers. 

 

 
Figure 77: Sales and Logistics location 

 

 

Sales 

 

Logistics 

Logistics/Sales 
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If people would be sitting in the same room, a lot more information could be exchange 

instantly which would make everyone’ s job easier and more efficient in order to satisfy its 

customers. Moreover, people could also back up each other if someone is missing or already 

busy which would increase the JIWE’s availability from a customer point of view. 

 

Figure 77 shows the actual location of the Sales department (blue rectangle) and the Logistics 

department (Orange rectangle). The future location where both divisions would be sitting is 

represented by the green rectangle. 

5.5 Changing the planning 

As said earlier in the report, planning is a big issue for JIWE. Lot of time problems could some 

by improving the way of scheduling production. The plant manager understood this problem 

and JIWE actually moves towards the first step of chapter 4.8.3, Heijunka – Level out the work 

load which the removal of the five days.  

 

The plan is to wait for the low season and change the way planning take into accounts the 

volume that is the facility. Logistics workers will then have to estimate what every order 

represents, in tons or dips, in order to complete a production schedule. It will give a better 

vision of the volume which is in the facility, so it will be easier to control the delivery dates. 

 

As logistics people are not used to estimate how many dips represent every order, a production 

worker who has bad body conditions, will move to this department to train people and help 

them in this new task. 

 

  



6 ANALYSIS 

This chapter will reflect the analysis of the author, who will combined the theoretical, the 

empirical and the results chapters in order to answer to the research questions (see chapter 1.3) 

which have been guiding this project. 

 

6.1 How can lean manufacturing improve productivity in a 
small scale company?  

 

The theoretical part, chapter 3, demonstrated the impact of lean manufacturing and its power of 

improvement. It gave an overview of the main value and principles of this special way of 

manufacturing.  

The concept of Lean is very simple and logical because it focuses on quality in order to satisfy 

customers, and it tends to respect its people to get the best out of them. Nowadays, in most of 

the plants, it is the just the opposite. Managers just want people to do what they are asked for. 

Regarding quality, today’s philosophy is, the most is the best, which promote quantity rather 

than quality. 

Just with those two values, companies can already make incredible change, unfortunately even 

if they are common sense concepts; they are on the exact opposed direction of most of 

companies’ cultures. And this exactly what lean manufacturing is all about, a culture and a 

philosophy.  

Chapter 3.4, which is about change management, shows that changing habits and cultures takes 

year to be achieved. This can be reason why Lean is so hard to implement; people think that all 

those efforts are not worth it. But with the economical context where customers can choose 

suppliers from all around the world, companies must be competitive. And in the future, 

companies which will have make the effort to get leaner; will have more chances to sustain 

their business.  

6.1.1 Size of the plant 

It is now sure that every kind of business can be the object of a Lean transformation (see 

chapter 3.6). It showed that Lean can bring lot of benefits for any kind of companies or process. 

The size of the company does not affect the impact of Lean manufacturing. Lot of different 

companies have implemented lean, from Ford which counts hundred thousands of employees, 

to Cedar Works (see chapter 3.6.1)  which has about 200 people.  

If the size of the company do not endanger lean implement it will however affect greatly its 

implementation speed. Indeed if companies are smaller, it is much easier to diffuse and share 

information. Small companies have less hierarchical levels, which make decisions easier and 

faster. It is also easier to train people and maintain change movement. Big companies have a lot 

of inertia, and the beginning of lean implementation will need much more preparation than for 

small scale companies. 
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6.1.2 Improve productivity  

The strength of lean is that it removes all the unnecessary steps, motions, stops, which are 

slowing down production. Lean tends to make products constantly move through work shop, 

and to achieve this objective, people spend their time removing different kind of wastes (see 

chapter 3.3.2). 

By removing all those different wastes, people will realize that products’ lead time get shorter 

while increasing quality. This is the magic of Lean: processing items faster give them better 

quality. 

From this initial philosophy of getting rid of all those wastes, Toyota has developed a real 

arsenal of tools which are designed to reach this objective. In fact, 5S, one piece flow, leveled 

schedules, pull systems have only on purpose; limit wastes. There are specific solutions which 

respond to certain wastes, such as overproduction, unnecessary motions, defects, and so on.  

So in order to improve productivity, those already developed tools can be used, but not only, 

must any system which removes waste must be implemented. Lean manufacturing relies on 

simple things, it requires a lot of creativity and it is for that purpose that Lean involve 

everyone, the more brains are thinking, the more counter measures will be created to remove 

wastes. 

6.2 What must be done in order to implement lean 
manufacturing successfully? 

Even if Lean is, nowadays, defined as the best practise regarding manufacturing, it is not 

applied everywhere. So if Lean gives the best results why is it used widely?  

 

Lean manufacturing rely on a culture and takes its roots in Japan. Implementation of Lean 

philosophy is much easier in Asian countries because its philosophy is traced on the Asian 

culture. Chapter 3.5.3 explains that Japanese education is a perfect preparation to what people 

will be asked to do later during their working life. Values such as team spirit are developed 

whereas in Europe and USA individualism is promoted. This is why Lean is not used 

everywhere, for different area of the world it requires a lot of effort to change the way of 

manufacturing but also the way of thinking of people, which take lot of time.  

 

Chapter 3.6 gives lot of information about how to implement lean. All of them remind clearly 

that Lean is much more than just simple tools, like 5S or Kanban system. It warns readers on 

the fact that a lot of training is required for people to understand that Lean manufacturing is 

philosophy, a way of thinking and living.  

 

One method which has been used widely is to conduct improvements using small group of 

workers. The idea is to involve workers so they get more knowledge and get a better 

understanding of what they are doing. Increasing knowledge of people is what will make a 

company get better. This is why the choice has been made to conduct similar improvement 

with a group.  

 

Conducting this kind of improvement give great results on a long term vision, but the down 

part of it is that they come slowly. And sometimes continuously but slowly is not enough for 

management which wants to achieve a lot of improvements is a short time. At the beginning of 



the implementation some results must come quite quickly, within a year, otherwise upper 

management will not support the change for a long time.  

 

It is to satisfy both aspects that two categories have been made in the improvement suggestions. 

One part to satisfy long term vision involving workers, and the second part giving specific 

improvement solutions to bring effective results. 

 

6.2.1 Involving people with improvement program 

This program was firstly based on the improvement program developed at Cedar Works (see 

chapter 3.6.1) because the company had some similarities with JIWE such as small scale 

company, or variation in the number of workers during the year.  Some paper supports made 

for JIWE are inspired from this program. But more than what is on the paper, it is the principle 

of supporting people with good documentation which has been used for JIWE.  

 

Indeed, as people get lot of new information, is very important for people to get clear 

information. Creating good paper supports but also preparing good Power Points for workers 

was one of the top priorities for this program. A lot of time has been spent just to think and 

develop simple but efficient support for the participant of this program.   

 

Visual boards 

 

Creating visual boards for the different meetings had a very positive impact, it promoted 

constructive discussions and made decisions easier to take. Participants gave very good feed 

backs regarding those tools which helped them to visualize the different situations.   

 

 

 
Figure 78: Visual boards 

 

 

Simple educational support 

 

As said previously, lot of time was spent on preparing the different program’s meetings in 

order to make things simple but efficient. Lot of pictures or figures has been used to reach this 

objective. Those many hours of preparation resulted in smooth meeting were objective were 

always reached, without any big troubles. Most of the people never heard about Lean 

manufacturing before this program however, they understood well what the purpose of such a 

project.  
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I think that the simplicity of the presentations affected a lot the outcomes of every meeting. It 

brought comfort to people, which made them to feel safe because they were understanding 

what was happening.  

 

Meetings handling 

 

One of the reasons for the meeting run smoothly was also the way that they were handled. A 

good balanced was found between the author, who contributed to educate participants, and the 

plant manager who had an important role in the application of Lean to JIWE.  

 

During the meetings most of the discussions within the group were done in Swedish. Even if it 

was hard for the author to understand everything, it resulted in good communication. I think 

that if people would have had to speak English during those meetings; much fewer things 

would have been accomplished.  

 

Having those two people completed each others during those meeting was a great advantage, 

because it promoted a good educational level regarding Lean and an efficient management of 

the meetings and the group.  

 

Participants’ involvement 

 

Along the progress of the program, lots of changes have been observed between the different 

meetings. The first one was almost a single speech from the author, but during the next 

meetings participant started to grasp the concept of the program and became more and more 

involved.  

 

This involvement was translated by more discussions and more constructive exchanges, people 

who usually never expressed themselves were giving their ideas, and no one was far behind the 

group.  

 

One impressive change was also observed outside the meeting, during the time that the author 

spent on the shop floor. Before starting the program, the author had to go to the workers to 

discuss with them, and the discussions were very short. But after the program started, the 

contact was much easier with people, employees even came by themselves to discuss about 

ideas they have. It became real constructive discussions instead of just question and answers.  

 

This change seems very small but it is a very big step for JIWE, there is the feeling that people 

are involved in change and that they want improvements. This evolution of mind set is a very 

positive sign for the implementation of Lean. Using the good method change can happen; if 

people are involved in the process they will give their experience and energy in this change 

movement and make it stronger.   

 

Only one waste 

 

At the beginning of the program it was decided to work with all the notes regarding the waste 

due to unnecessary motions. They were three different one:  

 

 “Employees look for tools” 

 “Unnecessary talking” 

 “Cleanliness at the workstations” 



From the beginning the objective was to solve all those problems. At the beginning it felt like 

doing only one problem at a time would give to few results and it would be like a waste of time 

because it would be too quick and easy.  

 

Data were collected for “Employees look for tools” and “Unnecessary talking”. It was quite 

hard to collect data about “Cleanliness at the work station”, so pictures served as a basis for 

comparison.  

 

During step 3, locate the problem, with the Ishikawa diagram, it appeared that each problem 

needed its analysis. So step 3 and 4 would have to be repeated three times. This first issue 

highlighted the fact that each problem needs to be solved separately, that one group can work 

with only one problem at the time.  

 

If several problems are studied in the group, it will make the program less efficient. Even if at 

the beginning seems very “light work” because it is only observation, group discussion, 

planning, but the implementation requires much more time.  

 

During this first cycle, the author oriented the group to work with “Employees look for tools” 

because it would automatically lead to the use of 5S which is one of the first tools to use for a 

lean implementation. By starting with only “Employees look for tools”, it led to three weeks of 

implementation, building shadow tool boards, and rethinking the organization and layout at the 

hanging area. 

 

By only picking one problem at the beginning, it helps to focus and reduce the dispersion of 

resources in different directions during the implementation step. 

 

Specific time for implementation 

 

For the implementation step, the decision was taken to separate the work in two groups, and 

leave them organize themselves to reach their objectives. One meeting was held every week to 

follow up progress of each group. No special time was booked to free them from their 

production constraints. It means that people had to find time during the day if production was 

low, or during lunch break, or by doing overtime.  

 

One group managed well this task, with lot of autonomy. Almost no supervision was required 

in order to bring the expected results. They discussed about their project during the day or 

staying a bit once their day was over.  

 

The second group had much more difficulties to work on its own. During the first two weeks 

almost nothing has been reached. There were not a lot of discussions between members and 

they did not take time to meet to get things done. 

 

The difference of efficiency between those two groups, mostly come from its composition. The 

first group was formed of two people, relatively young in age and experience in the company. 

Since the beginning of the program they were very active, and talked quite a lot. The second 

group was composed of three persons older and which had spent much more time at JIWE, 

including two people working there for more than 10 years. During the different sessions they 

were not the most active ones. 
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I believe that the first group was more motivated and open minded which resulted in better 

results. The long experience of the workers, in the second group, might have been a blocker to 

development, people might have been more skeptical about change, and maybe took what was 

happening a bit less seriously. It could explain why they did not take time to work on their 

objectives during the first two weeks.  

 

The groups were not done randomly, but the motivation of each member has not been taken 

into account, which now can be seen as a mistake. There should be motivated people in both 

groups to pull the other members to reach objective.  

 

A second mistake could be that too much freedom was given, or we could also say that it was 

missing structure. In order to achieve objective, resources have to be allocated, one solution to 

enhance actions could be to plan more meetings. Instead of having only “follow up” meetings, 

the implementation step could include “action” meeting, where group take one hour in a room 

to work on their assignment. If no special time is booked, it will be hard for people to develop 

their ideas because of the “production pressure” and need to reach production objectives.  

 

Changes will need extra efforts and the structure must make those efforts possible. Different 

solution can be defined to allow people to work with improvement, either during their day, or 

during overtime. It is the role of the upper management to create the structure which will give 

the best solution to meet production requirements and improvement objectives.  

 

Nowadays at JIWE, people cannot leave the production to work with side activities due to the 

production pressure, which partly come from the poor planning situation (see chapter 4.8.3). So 

the role of the plant manager and the production manager will be to provide good solutions to 

give special time to work on improvement activities. 

 

Communication 

 

To run this first improvement program, only a little number of workers has been involved. The 

lean education was just given to the participants of the program. Nothing has been thought to 

communicate to others what was happening. It is hard to know if people talk between each 

other about this program and what they exchange about. Communication is not very efficient at 

JIWE, so it possible that the rest of the company do not know much about what is happening in 

the improvement group.  

 

Bringing lean tools on the shop floor need the education of all the workers, so an efficient 

communication tool must be set to transfer what happened in the group, to the entire plant. If 

nothing is exchanged, people will not understand why it has been done, and the implementation 

will be hard, and could even fail.  

 

Data collection 

 

This step is here to show how the impact of the waste on the process. Diagram are powerful 

tools, however some cost estimation should be done.  

 

It is always interesting to see how much money is lost because of wastes and it can help to 

convince workers and management to take actions to get rid of them. The idea here to show 

roughly what costs these wastes, it does not have to be advanced calculations, it is just here to 

give an idea, a potential for improvement. 



6.2.2 Bringing results with specific solutions  

Removal of a working station 

 

The idea of removing this station was suggested to the plant manager at the beginning of the 

thesis, around the end of the January. The station was removed in the middle of May; it took 

about 3 and half months from the suggestion of this idea until actions are taken. It is quite a 

long time considering that it needed less than one hour to make the change, and that it reduces 

lot of waste in the process.  

 

From January to May, different people were informed about this idea. Workers talked about it 

small groups, but it did not go further, even if everyone saw a chance for improvement. The 

decision was finally taken during one of the meeting of the improvement program.  

 

So why does it take such a long time to make a decision? 

 

JIWE is not use to work with groups involving different people in the same manner as the 

improvement program. Small meeting take place between one shift leader and the plant 

manager or the production manager, but that is it. From January to May, some different people 

might have exchange ideas, but it was never enough to take decision.  

 

The improvement program created a group composed of managers, shift leaders, and workers. 

This combination of people brings a global vision of the situation, which help to consider the 

idea from different angles. During a meeting all those different people can give their point of 

view and share their experience about the topic, the idea is then seen entirely by everyone. The 

group has, then, all the pieces of the puzzle to take the decision for the implementation of the 

idea. 

 

To conclude, JIWE should have a better use of its employees and make them more involved in 

improvement concerning their process. 

 

Organization of the production closet 

 

The final result of this improvement might not seem to be very big, and people might not be 

considered as a big step towards a better facility. However this small improvement is a very 

good example, of what organization and standardization can bring.  

 

This closet was regularly cleaned by the production manager, and few after the cleaning, it was 

back to the state before improvement, very messy and hard to find what was needed.  

 

Now after one month, it is still clean without the need for the production manager to come and 

maintain it. Employees maintain it by themselves.  

The purpose of this improvement was to show that things can get better with few resources, 

and if the same principle is used, the whole factory could become more organized and gain a 

lot in efficiency. 

 

How can improvement sustain?  

 

It requires lot of preparation, only for the production closet about 5 hours were spent on the 

preparation of the implementation. Thinking about different categories, building shelves, write 
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stickers and so. And then about 4 hours were spent on the implementation itself, cleaning, 

organizing, mounting shelves, put stickers and few adjustments. 

 

It is about 10 hours, spent just to improve the organization of the production closet, but it worth 

it, now people find there tools, and the production manager do not have to clean it anymore.  

 

A good implementation takes time, because lot of small things must be considered in order to 

make improvements sustain.  

 

The conclusion of this small implementation is that with a good preparation and the use of 

enough resources, improvement can happen and stay. It has been applied to a small closet to 

show that it can work, but it can also be applied to bigger parts of the plant, and if it is well 

thought, improvement will sustain as well on a bigger scale and it might surprisingly good 

results, in terms of efficiency and employees’ morale. 

  

Improve communication - Changing the planning 

 

Even if it is a bit too early to analyze the results of those two solutions, the fact that those 

solutions are implemented by the plant manager means that the Lean message that the author 

tried to communicate during his time in the company was understood by at least some people.  

 

The improvement program has been almost only conducted by the author, so it was not easy to 

see if people understood what was happening. So seeing people taking Lean actions by 

themselves can be seen as a proof that the message reached his target and that people want to 

improve and are ready to try new things; which is the right thing to do if people want to move 

forwards. 

6.2.3 Change management 

In order to guarantee the success of the implementation or make it easier to achieve, JIWE 

should increase its level of urgency. This task mostly belongs to the plant manager and the 

upper manager to make people understand the need for change.  

 

The plant manager talks about it in different meeting to shake up people, but it is still not 

enough, it is not seem that people really feel the urgency for change.  If JIWE should bring fact 

and use visual management in the whole to remind people that if nothing happens they might 

not do hot dip galvanizing anymore.  

 

One of the measures to help rise up this level or urgency could be to change the on time 

delivery index in order to show the real number and which illustrate JIWE capacity to satisfy 

his customers and deliver items on the first date that they announced them. (see chapter 4.1.7) 

 

Moreover, JIWE should soon come up with an official vision (linked with lean) of the company 

to help people seeing which direction there are taking. It will help the plant manager to get 

supports and it will increase the speed of the movement. It will also give more meaning and 

importance the improvement program and the different change happening right now in the 

plant. 

  



7 CONCLUSIONS AND RECOMMENDATIONS 

The aim of this project was to find out how can Lean manufacturing be implemented in a small 

scale company. In a world where globalization is now everywhere, it is important for 

companies to continuously strive for improvements in order to stay competitive.  

 

During the last decades, Lean manufacturing has become THE tool to improve manufacturing 

facilities. In the future more and more companies will need to implement this powerful method 

in order to sustain their businesses. Lean is also well-known for being very difficult to 

implement, so the aim of this study was to deeper my knowledge and see by myself, what can 

be done in order to maximize the chances of implementing Lean.  

 

What comes out from this work is that Lean is a very global system, and it is hard to implement 

just a small part, it is either, all or nothing. People must be ready to change the whole 

organization, not only production lines. Sales, Logistics, Marketing, Product development 

departments will be affected by this change and if one of them does not follow, Lean will not 

sustain.  

 

The implementation of Lean will require huge efforts and companies must be ready to make 

sacrifices if they want the change to have a good impact on their business. Often people want 

change but are not ready to spend any resources to achieve it, this way of working do not work 

and especially with Lean which requires daily efforts.  

 

One tool which was described in the literature, gave good results with the case company, and 

appeared to be a good start for Lean. The integration of workers through an improvement 

program gave surprising good results in terms of employees’ involvement and their interest for 

change. In fact it came out that employees are willing to change but the traditional way of 

working does not always allow people to express their opinion and give ideas. It is exactly 

what Lean does, it release all the things that block employees improvement potential, which is 

the biggest value of a company before machines; without line workers nothing happens.  

 

Looking at the objectives fixed regarding the case study which were to increase the 

productivity from 38 to 50 dips/hour, no real results have been reached. Those objectives were 

fixed before figuring what Lean really was. When starting with Lean, several steps must be 

done to prepare a bit people to the coming transformation. Of course much more technical 

solutions could have been implemented but it would have not been in phase with what Lean is: 

a philosophy more than a set of tools.  

 

As Lean is a life time project is was better to start building its foundation by the sending the 

good message to employees, do not rush for improvements and make decisions based on long 

term thinking.  So all the work which has been done with JIWE do not give impressive 

concrete results right now, but all this work will start to pay back in few months.  

 

It would have been interesting to see the consequences of rising up the urgency level in higher 

state that it has been done, and also to observe the impact of creating a vision. Those two 

elements are presented as milestones in the beginning of a change movement. Unfortunately, 

creating change in a sustainable way takes time, and it can be a mistake to stress up people in 

order to achieve many things in a short period of time; it would promote quantity rather than 
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quality. Creating a vision is a process of several months, so it is important to leave time to its 

author to write it.  

 

During this entire project, the author tried to send a message to JIWE and teach people what 

Lean manufacturing was all about. By working this way, the goal was to give to JIWE as much 

cards as possible in order to give them the possibility to continue on this long Lean adventure 

once the thesis project will be ended.  
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9 APPENDICES 

Appendix 1 : Workers’ roles and responsibilities [1] 

 

 
  



Appendix 2 : Kaizen action sheet [8] 
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Appendix 3 : A3  improvement report [8] 

 

 

 

 

 

 

 

 

 
  



 

Appendix 4 : 7 wastes homework paper [10] 
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Appendix 5 : Worksheet for identifying problems [10] 

 

 

 

 

 
  



Appendix 6 : Countermeasures evaluation worksheet [10] 
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Appendix 7 : Job analysis work sheet [10] 

 

 

 

 

 
  



Appendix 8 : Cycle balance table [10] 
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Appendix 9 : Defect decision tree [10] 

 

 
 

  



Appendix 10 : Defect decision table [10] 
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Appendix 11 : How to use waiting time [10] 

 

 

 

 
  



Appendix 12 : Job procedure [10] 
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Appendix 13 : Cross training board [10] 

 

 

 
  



Appendix 14 : Pocket reminders [10] 

 

 

  

How To Instruct 

 
Step 1: Prepare team member 
 Put team member at ease 

 State the job name 

 Find out what the T/M already knows about 

the job 

 Get T/M interested in learning the job 

 Place T/M in the correct position 

Step 2: Present operation 
 Tell, show and demonstrate each  major 

step one at a time 

 Stress each key point 

 Explains reasons 

 Instruct clearly, completely and patiently 

 Present no more than T/M can master 

Step 3: Try out performance 
 Have T/M do the job; correct errors 

 Have T/M explain major steps 

 Have T/M explain each key points as job is 

done again 

 Make sure T/M understands reasons for key 

points 

Step 4: Follow up 
 Put T/M on their own 

 Designate who to go to for help, and where 

 Check frequently 

 Encourage questions 

 Give any necessary extra coaching and tape 

off the follow-up 

If the team member hasn’t learned, the 

instructor hasn’t taught. 

 

 

 

Job Instruction 

How to get ready to instruct 

 
1. Have a planning time table 
 How much skill do you expect the /M 

to have by what date 

2. Break down the job 
 List major steps 

 Identify key points 

 Safety 

 Quality 

 Technique 

3. Have everything ready 
 The right equipment, materials and 

suppliers 

4. Have the workplace properly 

arranged 

 Just like you will want the T/M to keep 

it 
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Appendix 15 : Donnelly’s Kaizen event checklist [15] 

 
  



Appendix 16 : VSM for products of category 1 
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Appendix 17 : VSM for products of category 2 

 

  



Appendix 18 : VSM for products of category 3 
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Appendix 19 : Collection table for the zinc bath - 1 

Date nber of dipps 

Time spent 

 in the zinc 

(in sec) 

 add 2 min * 

Total time spent 

 in the zinc bath 

(in sec) 

Total time spent 

 in the zinc bath (in 

min) 

Monday 04/02 

1 997 120 1117   

2 1291 120 1411   

3 1025 120 1145   

4 1098 120 1218   

5 1207 120 1327   

6 1091 120 1211   

7 863 120 983   

8 736 120 856   

9 743 120 863   

10 660 120 780   

11 703 120 823   

12 790 120 910   

13 301 120 421   

14 792 120 912   

Average 998 16 min 37s 

Tuesday 05/02 

1 1911 120 2031   

2 714 120 834   

3 974 120 1094   

4 1023 120 1143   

5 927 120 1047   

6 648 120 768   

7 1748 120 1868   

8 600 120 720   

9 654 120 774   

10 914 120 1034   

11 513 120 633   

12 666 120 786   

13 1260 120 1380   

14 706 120 826   

15 573 120 693   

16 715 120 835   

17 786 120 906   

18 575 120 695   

19 493 120 613   

Average 983 16 min 22s 

Wednesday 06/02 

1 1231 120 1351   

2 1197 120 1317   

3 1174 120 1294   

4 1804 120 1924   

5 602 120 722   

6 849 120 969   

7 1023 120 1143   

8 909 120 1029   

9 1422 120 1542   

10 1550 120 1670   

Average 1296 21min 36s 

 

 

* : time from when beams leave the bath until doors are closed and a new beam can go in. 

  



Appendix 20 : Collection table for the zinc bath - 2 

 

Date nber of dipps 

Time spent 

 in the zinc 

(in sec) 

 add 2 min * 

Total time spent 

 in the zinc step 

(in sec) 

Total time spent 

 in the zinc step 

(in min) 

Thursday 07/02 

1 935 120 1055   

2 1255 120 1375   

3 1122 120 1242   

4 582 120 702   

5 1138 120 1258   

6 926 120 1046   

7 1116 120 1236   

8 938 120 1058   

9 1329 120 1449   

10 587 120 707   

Average 1113 18min 32s 

Friday 08/02 

1 1036 120 1156   

2 924 120 1044   

3 1034 120 1154   

4 721 120 841   

5 695 120 815   

6 2638 120 2758   

7 921 120 1041   

8 520 120 640   

Average 1181 19min 40s 

Monday 11/02 

1 603 120 723   

2 1066 120 1186   

3 1024 120 1144   

4 827 120 947   

5 1383 120 1503   

6 850 120 970   

7 1237 120 1357   

8 554 120 674   

9 763 120 883   

10 829 120 949   

11 992 120 1112   

Average 1041 17min 19s 

 

 

* : time from when beams leave the bath until doors are closed and a new beam can go in. 
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Appendix 21 : Collection table for the acid bath 

 Number of dipps Estimation (min) Real time (min)  

Monday 04/02 1 30 24 

2 90 111 

3 45 85 

4 30 23 

5 30 70 

6 30 49 

7 35 47 

8 40 70 

9 45 52 
    

Tuesday 05/02 1 45 56 

2 40 63 

3 10 7 

4 30 40 

5 40 105 

6 5 5 

7 40 104 

8 5 5 

9 40 45 

10 40 60 

11 60 120 

12 60 160 

13 40 110 

14 40 80 

15 60 105 

16 40 65 

17 60 150 

18 40 39 

19 30 55 
    

Wednesday 06/02 1 30 63 

2 30 60 

3 30 66 

4 40 55 

5 30 79 

6 45 125 

7 30 95 

8 10 10 

9 30 80 

10 40 50 

11 60 150 

12 40 120 

13 60 260 

14 45 225 

15 40 40 
    

Friday 07/02 1 15 41 

2 40 47 

3 90 125 

4 5 5 

5 45 57 

  



Appendix 22 : Standardization, step 1 [18] 
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Appendix 23 Step 1, look at the process 

 

 
  



Appendix 24 : Step 2, data collection 
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Appendix 25 : Step 3, locate the problem 

 

 
  



Appendix 26 : Step 4, root cause analysis 
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Appendix 27 : Step 5, Counter measures 

 

 
  



Appendix 28 : Step 6, Implementation 
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Appendix 29 : Step 7, Evaluation 

  



Appendix 30 : Step 2, paper support 
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Appendix 31 : step 3, impact calculation sheet 

 

 


