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Abstract 

The constantly increasing demands and shortened development cycles 

in the automotive industry require a change in the cooperation and con-

trol concepts of internal development processes. The challenge is to 

ensure an accurate, fast and stable release procedure. 

At Daimler AG in Sindelfingen, these demands set the framework for 

a standardized cooperation and control concept between the interface 

of the seat development and product documentation department. The 

initial economic situation as well as the structure of the thesis are de-

scribed in chapter 1. 

In chapter 2, the development of the Lean philosophy is explained, in-

cluding the thesis relevant Lean elements and the Lean RD program. 

In addition, agile methods such as Scrum and Kanban are presented 

and compared, focusing on the applicability for a standardized cooper-

ation model. Besides, the characteristics of international and intercul-

tural team work are provided. 

The Lean RD tools and also the value stream analysis in chapter 3, 

identify the different root causes of the current situation. The problem 

is complex. On the one hand, a standardized cooperation concept is 

missing, which causes additional coordination effort. On the other 

hand, a lack of process and expert knowledge causes rework and ex-

tends the throughput time. Based on the findings, a desired status is 

developed, which defines a standardized cooperation model. This 

model strives for continuous improvements along the process and con-

siders the company’s strategy. Furthermore, the implementation phase 

and the introduced Lean RD model are described and weaknesses are 

presented. 
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In chapter 4, the final evaluation of the applicability of Lean RD, espe-

cially the Lean Daily Management, is given. In addition, it is compared 

with the desired cooperation concept. Already achieved improvements 

are listed and further improvement potential is mentioned. 

Finally, the Lean RD program and the related difficulties of navigators 

just as the sustainability of the program are discussed in chapter 5.  
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Sammanfattning 

Ständigt ökande krav och förkortade utvecklingscykler inom fordons-

industrin kräver en förändring av samarbets- och kontrollstrategier för 

interna utvecklingsprocesser. Utmaningen ligger i att säkerställa en 

precis, snabb och stabil leveransversionhantering. 

 

På Daimler AG i Sindelfingen står dessa som bas för standardiserat 

samarbete och kontrollstrategier mellan gränssnittet för sätesut-

veckling- och produktdokumentations-avdelningen. Det ursprungliga 

ekonomiska läget samt uppsatsens struktur beskrivs i kapitel 1. 

 

I kapitel 2 förklaras utvecklingen av Lean-filosofin, inklusive de 

avhandlingsrelevanta Lean-elementen och Lean RD-programmet. 

Dessutom presenteras och jämförs flexibla metoder som Scrum och 

Kanban, med fokus på tillämpligheten för en standardiserad samarbets-

modell. Ytterligare beskrivs även egenskaperna för internationellt och 

interkulturellt lagarbete. 

 

Lean RD-verktygen, och även värdeanalysen i kapitel 3, identifierar de 

olika grundorsakerna till det aktuella läget. Problemet är komplext. Å 

ena sidan saknas en standardiserad samarbetsstrategi som leder till 

ytterligare samordningsinsatser. Å andra sidan orsakar brist på process- 

och expertkunskaper omarbete och en förlängning av genom-

strömningstid. Baserat på resultaten utvecklas en önskad status som 

definierar en standardiserad samarbetsmodell. Denna modell strävar 

efter kontinuerliga förbättringar längs processen och tar hänsyn till 

företagets strategi. Vidare beskrivs genomförandefasen samt den 

introducerade Lean RD-modellen, och svagheter presenteras. 

 

I kapitel 4 ges den slutliga utvärderingen av tillämpningen av Lean RD, 

speciellt Lean Daily Management. Dessutom jämförs det med önskat 
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samarbetsstrategi. Redan uppnådda förbättringar listas och ytterligare 

förbättringspotential nämns. 

 

Slutligen diskuteras Lean RD-programmet och de relaterade svårighet-

erna hos navigatörerna samt programmets hållbarhet i kapitel 5. 
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1. Introduction 

“Measurement is the first step that leads to control and eventually to im-

provement. If you can’t measure something, you can’t understand it. If you 

can’t understand it, you can’t control it. If you can’t control it, you can’t 

improve it.”(H. James Harrington) 

1.1. Background to the research project  

The ongoing changes caused by the digital linked world are noticeable 

for everybody. In parallel, there are extensive, hidden changes taking 

place in our economy. The digitalization will change current job pro-

files and create new forms of labor organization.1 Companies are 

forced to adapt themselves quickly to the changing environment to re-

main competitive. In particular, the challenges for Original Equipment 

Manufacturers (OEMs) are significant investments in product innova-

tions, caused by the Research and Development departments (RD), and 

constantly shortened product life cycles.2 In addition, the stakeholders 

demand a reasonable growth. This is mainly accomplished by increas-

ing sales in emerging markets in Asia as well as the execution of itera-

tive efficiency programs.3 

Furthermore, the customer requirements in the automotive sector will 

change dramatically in the near future, due to technology changes, le-

gal requirements and customer wishes.4 In order to stay successful in 

the market, the manufacturers have to ensure high quality standards, 

short lead times and increased flexibility.5  

                                                 
1 Foegen & Kaczmarek, 2016, p 12-15 
2 Brühl, 2015, p 10-13 
3 Künzel, 2016, p 1-3 
4 Lünendonk GmbH, 2016 
5 Pfeffer, 2014, p 4-5; Kohnhauser & Pollhamer, 2013, foreword 
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The described circumstances result in a high fluctuation of managers 

because of pressure and discontentment towards the company. The re-

sulting outcome is named “Cocooning-effect”: the loyalty of the em-

ployees belongs to the team in order to achieve a kind of stable envi-

ronment. The consequences are undesired effects regarding the overall 

company’s goals.6 This isolated department thinking has to be changed 

through a process orientated perspective.7 

In 2010, Fraunhofer Institute published a survey about the contentment 

of Lean processes in administration. It identified a waste of resources 

of 27 percent on average per company.8 

The Lean approach fulfills the mentioned requirements. The central 

idea is to identify the value adding activities for the customers with the 

simultaneous elimination of any kind of waste.9 

Daimler AG is also affected by these problems. In recent years, the 

amount of different car types and the complexity of features increased. 

On the other hand, the development cycles and the amount of appointed 

developers are constantly shortening.  

The investigated interface, especially the seat documentation team, is 

also affected by these regulations. By the end of 2017, 33 percent of 

the documentation team will be retired and not be replaced. In addition, 

the new strategic electronic models have to be developed and docu-

mented. Therefore, the work content has to be divided equally and 

standardized between the remaining employees. Unfortunately, the 

                                                 
6 Künzel, 2016, p 23 
7 Pfeffer, 2014, foreword 
8 Künzel, 2016, p 1 
9 Womack & Jones, Lean Thinking, 2013, p 23 
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work content changes from a pure documentation executer to a coordi-

nator and trainer of international colleagues. 

In 2015, a strategic management decision, based on cost reduction, led 

to a new task distribution within the seat development workflow. The 

parties involved were the seat development (RD/KIS), release manage-

ment (MBRDI) and product documentation (RD/BPP) department as 

shown in Figure 1 below.10 The seat development, identified as the core 

task, remained in Germany. Whereas the release management was out-

sourced to India. At the moment, the product documentation, as the 

final process step, is partly outsourced from Germany to a second lo-

cation in India. 

Release 

management 

in India 

(Pune)

Seat 

developers in 

Germany

(Sindelfingen)

Product 

documentation 

in Germany

(Sindelfingen)

Product 

documentation 

in India 

(Bangalore)

 

Figure 1: Current process overview of the part documentation 

The consequences are catastrophic. The new Indian colleagues have to 

be trained on the job, which leads to additional effort in Germany. 

Moreover, their work has to be double-checked to guarantee no mis-

takes. This is proved by an internal tracking of the rejection rate over 

the last three years. At the final process step the rejection rate lies on 

average at eleven percent. This shows that the release management and 

                                                 
10 MBRDI = Mercedes-Benz Research & Development India 
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the developers, who process the information before, have wasted time 

and furthermore have to start the workflow again. 

Besides, the developers have to increase the coordination effort includ-

ing two locations in India and one department in Germany. Further-

more, the difficulties are aggravated by a constant time difference and 

a handicap caused by insufficient language skills. 

In conclusion, the current process is highly unsynchronized, because 

of a worldwide separation of the source and delivery teams involved, 

without a well-established working standard. This leads to a delay of 

the information flow and causes an increased control and coordination 

effort to ensure the punctual notice of the part documentation for the 

production plants. 
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1.2. Research objectives and the structure of the thesis  

The purpose of this thesis is the examination of the applicability of the 

Lean approach in RD at Daimler AG. The relevance of the chosen doc-

umentation process is very high. Every part change has to pass the re-

lease management together with the documentation workflow in order 

to be ready for use in a production plant. The considered interface be-

tween the seat development and product documentation department is 

challenging. The premium seats consist of a large number of sub-com-

ponents which make the documentation process more complex and 

time consuming. 

In particular, the desired outcome should be a transparent and control-

lable cooperation standard between the two above-mentioned depart-

ments. This approach will be based on the Lean methodology. There-

fore the identified problems in chapter 1.1 will be continuously mini-

mized. 

The focus of the thesis will be on the analysis tools of the Lean RD 

program. Hereby, the value stream analysis will be used to identify the 

space for improvements. Furthermore, the Kanban method will be ver-

ified for a reasonable use in combination with the Lean approach. 

Based on the results of the analysis a cooperation concept will be cre-

ated and implemented. The results of the implementation phase will be 

discussed in the final evaluation. 

The thesis is divided into six chapters, in which the specific priority 

areas will be described. In the following, the structure of the thesis is 

presented: 
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Chapter 1 Introduction, problem definition and goals 

Vorstellung der Robert Bosch GmbH 

Chapter 2 Development of Lean management to Lean 2.0 

   Analyse der Lean-Ansätze 

 
Chapter 3 Analysis of the interface between seat develop-

ment and product documentation and the design 

of the new cooperation concept 

 

Chapter 4 Results 

und Produktionsglättung 

 
Chapter 5 Discussion  

dessen Visualisierung (Heijunka-Board) 

 
Chapter 6 Conclusion 
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In chapter 1, the current situation in the automotive industry and back-

ground information of the thesis project are presented. The problem 

definition will lead to the concept development. In addition, Daimler 

AG will be introduced. 

Chapter 2 describes the basics of the Lean approach, including differ-

ent methods and tools. The Lean Daily Management will be an im-

portant aspect. Finally, agile and Lean methods, in specific Scrum and 

Kanban, are analyzed.  

The thematic priority of chapter 3 will be the analysis of the interface 

between seat development and the product documentation based on the 

Lean RD methods. Related to the theory and the analysis, a concept for 

a future working model will be designed. The focus will be on the ap-

plicability of Lean and agile methods in RD. Finishing, the implemen-

tation of the Lean RD control tool is described and evaluated. 

Finally, based on the results of the evaluation, the implemented concept 

is compared with the designed one in chapter 4. 

In chapter 5, the Lean RD program approach is discussed. Hereby, the 

role and difficulties as a navigator as well as the sustainability of the 

program are explained. 
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1.3. Introduction of Daimler AG  

Founded in 1886 by the inventors of the automobile Gottlieb Daimler 

and Carl Benz, Daimler AG is one of the most successful car manufac-

tures in the world.11 In 2016, the company could generate a turnover of 

153.3 billion euros. 282.488 employees produced around 3 million ve-

hicles worldwide. The company consists of five business areas: 

1. Mercedes-Benz Cars 

2. Daimler Trucks 

3. Mercedes-Benz Vans 

4. Daimler Buses 

5. Daimler Financial Services12 

The RD headquarters of Mercedes-Benz Cars are located in Sindelfin-

gen, Germany. In order to stay as successful as at the moment, the Lean 

RD program was established in the Mercedes Technology Center in 

2014. The aim of the Lean RD program is to identify waste according 

to the Lean philosophy. In addition, the process efficiency should be 

increased in every department of RD to generate capacities for new, 

challenging topics as autonomous driving and electronic car con-

cepts.13 

The Lean RD project team is responsible for the RD wide implemen-

tation of the Lean principles. This includes training and coordination 

of Lean navigators as well as a close supervision of the results.14  

                                                 
11 Daimler AG, 2015 
12 Daimler AG, 2017 
13 Daimler AG - PG CS/RDL, 2017 
14 Daimler AG - PG CS/RDL, 2017 
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2. Literature review  

Nowadays, the success of a company depends more than ever on the 

flexible adaption and improvement of processes in order to face com-

petitive constraints and increasing costs.15 Nevertheless, it is always 

necessary to consider the customers and employees while changing the 

structure and processes.16 

2.1. The origins of Lean management 

The Lean philosophy and 

the resulting Toyota Produc-

tion System (TPS), which is 

based on that philosophy, was developed by Eiji Toyoda and Taiichi 

Ohno in the fifties. It symbolizes a drastically change compared to the 

traditional manufacturing philosophy.17 The advantages of this concept 

were detected by the study “The machine that changed the world” in 

1990 by Womack, Jones and Ross.18 The main results were serious dif-

ferences between Japanese and Western OEMs, regarding quality and 

productivity.19 

The optimum performance, by using Lean methods, can only be 

reached when as many bricks as possible are combined and utilized.20 

The successful implementation in a company takes about four to seven 

years.21  

                                                 
15 Varwig, 2014, p 1; Pfeffer, 2014, p 1 
16 Künzel, 2016, foreword 
17 Pawellek, 2007, p 19 
18 Womack, Jones, & Roos, 1990 
19 Brunner, 2014, p 62-64 
20 Dickmann, 2009, p 7 
21 Takeda, 2013, foreword 

„Pánta rhei – Everything flows.“ 

(Heraklit, 540-480 BC) 
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The Lean management approach is developed from the production 

method. It focuses on value adding activities from the customer per-

spective by simultaneously reducing any kind of waste.22  

Hereby, the employees are appointed according to their individual abil-

ities. In brief, Lean management can be divided in four core elements:23 

1. Creation of customer value: an organization should focus on the 

creation of customer value with each activity, all other activities 

shall be avoided. Activities can be classified in value adding, 

non-value adding but necessary and waste. Muda (jap. for waste) 

can further be divided into: 

 

I. Waste through unnecessary transportation  

II. Waste through unnecessary inventory  

III. Waste through redundant motion 

IV. Waste through waiting time 

V. Waste through overproduction 

VI. Waste through overprocessing 

VII. Waste through defects and rework 

VIII. Waste through unused skills of employees24 

Muda is hereby not only limited to material. It also includes ad-

ditional factors as human labor and time.25 

2. Avoid waste: an organization should avoid all activities which do 

not create a value for the customer. Waste can be distinguished 

in three types. Besides the above mentioned Muda, Muri and 

Mura have to be avoided as well. Mura occurs when workload 

                                                 
22 Künzel, 2016, p 21 
23 Künzel, 2016, p 48-49 
24 Chiarini, 2013, p 19; Ohno, 2009 
25 Reichhuber, 2010, p 38 
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appears inconstant. Muri describes a constant overload with work 

of the employees.26  

 

3. Continuous improvement of processes: this principle shall re-

mind the company that a process can never be perfect and has to 

pursue for perfection every day.  

This is achieved by applying the “change for the better” approach 

(jap. Kaizen). It is the simple principle of attentive observing and 

incremental improving the process of every employee in the 

company. The advantages are small improvement steps, which 

take away the possible threats an employee has towards a change. 

Furthermore, the foundation for further changes is installed. Nev-

ertheless, the long-term acceptance and motivation of employees 

must be ensured by a quick and pragmatic implementation of the 

developed measures: 

1. Go to the place of the event (jap. Gemba) 

2. Consider the real things (jap. Gembutsu) 

3. Search for waste (jap. Muda) 

4. Improve continuously (jap. Kaizen) 

 

4. Respect the human: every employee shall treat the others with 

respect. Through this behavior, trust shall be established. In ad-

dition, employees have always to be trained and further quali-

fied.27 

 

                                                 
26 Chiarini, 2013, p 18; Staufen AG, 2010, p 6 
27 Künzel, 2016, p 49 
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This might lead to the general opinion that improvement is equal to the 

elimination of waste. The consequence would be that one department 

optimizes itself and pushes the waste to the next one, instead of im-

proving the whole system.28 

2.2. Lean Daily Management 

Lean Daily Management, the RD adaption of the Shop Floor Manage-

ment, is one approach to involve all employees in the continuous im-

provement process.29 The aim is to generate process transparency for 

every single team as a base for a Lean company.30 For this purpose, the 

whole team meets at a defined time in front of a board and every par-

ticipant explains the current status of his/her work. The benefit of this 

method is the identification of improvement potential by informing and 

delegating the responsibility to the lowest hierarchy level. 

On the department level a company has a lot of internal customer sup-

plier relations. The focus lies on increasing the bilateral customer re-

quirements. Therefore, the whiteboards or team boards have to be used 

effectively. The effectiveness can be reached by focusing only on im-

portant, process relevant information according to the SQDCI crite-

ria:31 

Safety   (safe work environment) 

Quality  (complaints, rework rate) 

Delivery   (terms of delivery, planned target) 

Cost    (extra hours, additional work) 

Inventory  (inventory of projects and tasks) 

Working morale (absence, amount of improvement proposals) 

                                                 
28 Foegen & Kaczmarek, 2016, p 15 
29 Künzel, 2016, p 116-120 
30 Brunner, 2014, p 97-99 
31 Künzel, 2016, p 120-123 
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Besides those criteria, it is also important that the key performance in-

dicators (KPIs) are SMART: 

Specific: the number is used to control the achievement of objectives. 

Measurable: the measured objects have to be defined and comparable. 

Applicable: the responsible employee has to be able to influence the 

result. 

Relevant: the KPIs have to be aligned to the goal and support the 

achievement of objectives. 

Timely: the numbers have to be measured regularly to be able to adapt 

the running process.32 

After a meeting, every team member is informed about the current sta-

tus and can decide how to improve the situation. In order to generate 

acceptance to this method, it is very important to distribute responsi-

bilities to several team members and involve them directly into the 

Lean Daily Management process.33 

  

                                                 
32 Daimler AG, 2012 
33 Brunner, 2014, p 98; Künzel, 2016, p 118 
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2.3. The Lean RD program at Daimler AG 

The current challenges as increased complexity and dynamic markets, 

described in chapter 1.1, claim an internal improvement process in RD. 

That is why the Lean RD program currently represents one quarter of 

the improvement programs in RD at Daimler AG. All programs are 

summarized under the “Fit 4 Leadership” (F4L) strategy.34 

The aim of Lean RD is to generate free capacities for strategic projects 

as for example the development of the new “Electric Vehicle Architec-

ture” (EVA). Free capacities should be possible through increasing 

both, effectiveness and development efficiency. The process efficiency 

has to be improved by 15 percent. This can either be achieved by de-

creasing the costs by reducing the amount of employees or by pro-

cessing more workload with the same amount of employees. Further-

more, Lean RD also focuses on increasing the customers and employ-

ees satisfaction. 

In order to achieve the above-presented goals, the Lean methods have 

to be implemented entirely, from the top management to the lowest 

management level, to fulfill a holistic improvement of: 

1. Internal customers and suppliers orientation 

2. Permanent process improvements 

3. Purposeful capacity and project control 

4. Qualification of employees35 

In 2014, the consultant company McKinsey & Company introduced 

and executed the Lean RD program at Daimler AG. The implementa-

                                                 
34 Daimler AG, 2017 
35 Daimler AG - PG CS/RDL, 2017 
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3 weeks 3 weeks 8 weeks 9 months 

tion process is always performed department wise. For each depart-

ment leader and team leader, a navigator is assigned who guides the 

middle management through the procedure.36 The navigators are re-

cruited for one year from all RD departments at Daimler AG. De-

pending on the available amount of navigators, several departments 

are transformed during each wave.37 

Currently, Lean RD is performing the 7th wave, which will last about 

three and a half months. The first wave started in 2014 and all depart-

ments will get “leaned” by 2019. The two aims of a wave can be di-

vided into short- and long-term improvements. The short-term im-

provements shall be noticeable and realized during the wave by identi-

fying and reducing waste and inflexibility. The long-term perspective 

focuses on continuously identifying and eliminating waste after the im-

plementation process in the sustainability phase. 

Each wave follows a standardized time frame and sequence, which is 

presented below in Figure 2. The wave procedure was chosen to im-

plement the Lean RD step by step, due to a limited number of experts. 

The purpose is to extend the Lean idea continuously in RD. 

 

 

Figure 2: Lean RD procedure 

  

                                                 
36 A navigator is a RD employee, who implements the Lean approach to three differ-

ent departments in form of three waves 
37 Daimler AG - PG CS/RDL, 2017 

Diagnose Design Target 
agreement

Imple-
mentation

Sustain-
ability
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2.4. Organization 2.0 

Organization 2.0 are flexible companies that focus on value adding 

processes for the customer, by creating collaborate and interdiscipli-

nary teams.38 In the below-shown Figure 3, the establishment of Lean 

in an organization is described. 

 

 

 

 

 

Figure 3: Lean evolution39 

Lean 0.0: with the status Lean 0.0 an organization can be classified, if 

there is no systematic approach to identify and eliminate waste. 

Lean 1.0: in this status, a company actively identifies waste as well as 

defines and implements measures to improve the process. Hereby, a 

toolset is used, which leads finally to the Kaizen stage, a continuous 

improvement process of all employees.  

Lean 2.0: this approach focuses on the reduction of waste. However, it 

considers as well that Lean is not abused as a cost optimization tool, 

instead of a process improvement which concentrates on the cus-

tomer.40 

                                                 
38 Foegen & Kaczmarek, 2016, p 15 
39 Künzel, 2016, p 66-68 
40 Künzel, 2016, p 66 
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At the moment, the RD at Daimler AG is in the middle of Lean 1.0. 

The difficulty in applying the Lean methods and tools without connect-

ing the invisible routines of the Lean management, is that the outcome 

is not comparable with the success of Toyota.41 As shown in Figure 3, 

the use of Lean tools can only optimize the surface. The full potential 

is hidden and will stay hidden if there is no linkage to the Lean princi-

ples. 

In addition, the implementation process is confronted with the men-

tioned difficulties. The current status and the desired one can be ana-

lyzed and designed, but the implementation process is neither static nor 

clear. There has to be a flexible, sensitive and adaptable way to change 

the circumstances.42 

In order to reach the status of an organization 2.0, key factors are nec-

essary. Hereafter, key factors as motivation as well as agile and Lean 

methods, which take the requested flexibility into account, are de-

scribed. 

2.4.1. Motivation 

The basis for motivated employees is reasonable payment and the cre-

ation of an environment, where employees can work motivated. This 

environment consists of three factors which influence motivation: au-

tonomy, expertise and significance:43 

1. Autonomy or self-organization is supported by Lean leadership. 

Therefore the decision making process of each employee is en-

couraged. 

                                                 
41 Rother, 2013, p 24 
42 Rother, 2013, p 28 
43 Kohnhauser & Pollhamer, 2013, p 47-49 
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2. Expertise needs an intensive coaching and feedback culture in a 

company to develop continuously the employees. 

3. Significance means each employee wants to contribute some-

thing useful. For this reason, the great picture, which is achieved 

by the specific work, is always presented as well as the transpar-

ency of the further use of it.44 

 

4. An employee’s routine, as how to perform occurring tasks, is re-

lated to the environment. Step by step, a security feeling, called 

“self-efficacy”, is established.45 

2.4.2. Scaled agile and Lean approach 

The scaled agile and Lean approach is one method, which supports a 

company in a continuous, dynamic environment by combining the ad-

vantages of agile and Lean.46 It shows ways to react fast and flexible 

to changes. The main goal of this approach is to break down the barriers 

between divisions and departments and connect employees and 

knowledge. The final stage is to abandon static rules, process se-

quences and perform in flexible, interdisciplinary structures.47  

The scaled agile method is for several reasons an ideal complement to 

the continuous improvement steps of the Lean approach. For example, 

it lowers the possible resistance of employees towards a new practice. 

The agile method allows experiments, which can be easily exchanged 

or adapted if the outcome is poor or even undesired. The focus lies on 

the additional motivation which will be generated if the new working 

                                                 
44 Foegen & Kaczmarek, 2016, p 174 
45 Rother, 2013, p 39 
46 Foegen & Kaczmarek, 2016, p 70 
47 Foegen & Kaczmarek, 2016, p 15 
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method or process is presented as absolutely open for any result. Fur-

thermore, there is always a learning curve during an experiment, even 

when it is little.  

On the contrary, a new method which has to be performed without any 

space for changes is more likely regarded critically.48 

The two main methods are Scrum and Kanban, which are presented 

below. 

2.4.2.1. Scrum in RD 

The term Scrum comes originally from rugby, when the team gathers 

in a circle. At first, the method was used for agile IT-project manage-

ment.49 Nowadays, the method is also applied in the administration.50 

Many development teams already use Scrum as a framework.  

Scrum focuses on four principles: 

1. A central and agile team control concept with defined rules ena-

bles the team to improve the problem solving abilities daily. 

2. The use of available competences in combination with the inte-

gration of the customer guarantees high quality standards. 

3. Team spirit is formed by daily gatherings and exchanges. 

4. The factor time is considered by tracking, sequencing and com-

bining capacities to shorten the throughput time.51 

  

                                                 
48 Foegen & Kaczmarek, 2016 
49 Künzel, 2016, p 21 
50 Pautsch & Steininger, 2014, 152 
51 Künzel, 2016, p 25 
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2.4.2.2. Kanban  

Kan (jap. for signal) Ban (jap. for card) is originally a production con-

trol instrument of Toyota. If raw material is needed, a Kanban card is 

sent to the upstream station. This initiates a pull impulse, which causes 

a reduction of the Work in Progress (WiP). It also identifies easily oc-

curring problems in the production line, because the total amount of 

cards is limited.52 

This principle is now used in the development departments to identify 

the capacity and the workload of the employees. That is necessary for 

two reasons. First, the non-transparency of the current tasks has to be 

visualized. Second, bottlenecks and problems become transparent and 

can be solved more efficiently.53 

Kanban focuses on four principles: 

1. Kanban is a change initiative, which focuses on the improvement 

of structures and cooperation by providing explicit rules. 

 

2. Kanban has a holistic view over the working culture and encour-

ages personal development. 

 

3. Kanban concentrates on each employee, because he/she is the 

key factor for improving the current system. 

 

4. Kanban is a team sport. Therefore, the top management and all 

relevant cooperation partners have to accept the new concept of 

a continuously improving culture. 

                                                 
52 Leopold & Kaltenecker, 2012, p 11 
53 Leopold & Kaltenecker, 2012, p 17 
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A Kanban wall is used for the visualization. There is no best practise 

standard for the design of a Kanban wall. It has to be adapted to the 

customer wishes. For this purpose, a lot of different tools are available 

to visualize the wall, even software solutions for separated teams.54  

After the board has been established, KPIs are derived from the board 

and implemented. Very common are for example tasks per day, 

throughput time per task and a defect rate. Besides, there should be an 

overall statistic, which monitors the team effort in form of accom-

plished tasks.55 

2.4.2.3. Combination of Scrum and Kanban 

Nowadays, the well-established Kanban tool invented by Taichii Ohno 

can be combined with the Scrum method, which is originally a software 

development method.56 The advantage of this combination lies in the 

individual form of the final method. It can be adapted to any user re-

quirements. The configuration of agile and Lean structures can be sum-

marized in six major points: 

1. Types of orders in RD: the pure Scrum is appropriated for com-

plex but plannable development tasks. For example hardware de-

velopment like seats or a combination of hardware and software 

systems like automobiles. 

 

2. Time frame: orders have a sprint time. The time interval can be 

between one and four weeks. The team decides on its own how 

to prioritize and when to start the order. That is why Scrum is 

suitable for plannable tasks and not for ad-hoc assignments. 

                                                 
54 Anderson, 2011 
55 Foegen & Kaczmarek, 2016, p 233 
56 Ohno, 2009; Foegen & Kaczmarek, 2016 
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3. Size of the tasks: orders in Scrum are generally large. Therefore, 

they are divided in sub-tasks by the team. 

 

4. Kanban: the aim of the Kanban method is to process the priori-

tized tasks as quickly as possible to create a workflow. 

 

5. Work in Progress: the amount of parallel work in Scrum is de-

fined by a limitation of tasks. This limitation is calculated based 

on the available time of one sprint and the average time for one 

task.57 

 

6. A common tact: in Scrum the sprint includes the planning as well 

as the review of the tasks. 58 

 

  

                                                 
57 Foegen, 2014 
58 Foegen & Kaczmarek, 2016, p 77 
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3. Methodology 

The methodology of this thesis is aligned to the presented wave proce-

dure in chapter 2.3. During the diagnose phase the current status in each 

department is analyzed with the aid of several tools. The Lean tools, 

which are performed during a wave, are as standardized as the time 

frame of the Lean RD program. 59 In the following, an overview of the 

four Lean management dimensions, invented by McKinsey & Com-

pany, is presented. Those concentrate on leadership and control and are 

aligned to the Lean dimensions described in chapter 2.1. As shown in 

Figure 4, the four dimensions of Lean management aim for increasing 

the efficiency (do the things right) as well as the effectiveness (do the 

right things) in a department.60 

 

 

 

 

 

 

 

 

Figure 4: Four Lean management dimensions61 

                                                 
59 Compare with appendix 1: Lean RD tools 
60 Kohnhauser & Pollhamer, 2013, p 54 
61 Daimler AG - PG CS/RDL, 2017; McKinsey & Company, 2014, p 14 
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3.1. Diagnose phase  

In the diagnose phase, which lasts approximately three weeks, the cur-

rent state of each department, according to the four Lean management 

dimensions and tools, is analyzed. For this purpose, the navigators and 

team leaders hold regular meetings and fill out the tools. Afterwards, 

all navigators create DIN A3 measure sheets, which include the current 

status. Then, the outcomes are compared and consolidated. At the be-

ginning and in the end of each week, a meeting with the whole depart-

ment team leaders and all navigators takes place. Hereby, the results 

are discussed and ranked depending on their impact for the department. 

3.1.1. Analysis of the seat development department 

The seat development department is the worldwide competence center 

for the seat development of Mercedes-Benz Cars. This includes the seat 

development for the first, second and third seat row.62 The increasing 

complexity over the last years just as the numerous variants and a lim-

ited employee stock led to an intense workload for all employees. 

In total, there are 112 employees in the department, who are organized 

in nine different teams. Five teams are directly responsible for one spe-

cific car type. Three further teams develop modules for all car models. 

In addition, one shop floor team is responsible for constructing proto-

types.63 

In the following, the Lean tools and their results are described. 

  

                                                 
62 Daimler AG, 2017 
63 Daimler AG, 2017 
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3.1.1.1. Employee survey 

 

 

 

 

 

 

 

 

Figure 5: Overall employee survey at the seat development department 

The above-shown internal employee survey at the seat development 

department, uses a scale from zero to five.64 Zero means absolute dis-

agreement and five means total agreement. The green line symbolizes 

the highest and the red line the lowest voted value. The blue line states 

the average value. The workplace deviation as question 19 to 22 are 

not further regarded, because there already exists a new workplace con-

cept, which will be implemented in 2017.The red circle highlights the 

main deviations in the working atmosphere sector. The question 30 and 

31 have the lowest average values: 

 Question 30: stress is within a tolerable range at my workplace re-

garding unplanned work (inspection orders, disturbance)  

                                                 
64 Compare with appendix 1: Lean RD tools, B1 Employee survey 
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 Question 31: stress is within a tolerable range at my workplace re-

garding performance pressure65 

The result of the employee survey gives a superficial first idea about 

the current situation. Even though the stress level on average is ex-

tremely high, it is normal for a large company. According to a McKin-

sey & Company survey in 2012, the stress level increases steadily. In 

addition, employees in large companies are confronted with the highest 

stress level in comparison to smaller ones.66 

In order to get a better understanding for the root cause of the perfor-

mance pressure, the results of the Think tank workshops are compared 

and summarized. 

3.1.1.2. Think tank workshop 

 

A Think tank workshop is performed team wise. During a workshop 

each team gathers for two hours and collects problems and improve-

ment ideas.67 

Before the teams do their workshops, the management team itself col-

lects ideas. The two important results of the management workshop 

are: concentrate on the core competencies and to have the right person 

at the right place.68 Therefore, the other workshops are filtered based 

on these categories. The summarized main results of all workshops are 

presented in the Ishikawa diagram in Figure 6. The Ishikawa diagram 

is also known as the “fishbone diagram”, which contains four different 

dimensions, the four Ms. Each M symbolizes one type of waste as: 

Man, Material, Method of work and Machine.69  

                                                 
65 Compare with appendix 2: Lean RD Employee survey 
66 McKinsey&Company, 2014, p 12 
67 Daimler AG, 2017; Compare with appendix 1: Lean RD tools, C4  
68 Compare with appendix 3: Idea Workshop seat development  
69 Chiarini, 2013, p 18-20 
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Figure 6: Summarized core findings of the Think tank workshop
70 

The Machine and Material dimension will not be deeper analyzed, be-

cause the improvement of IT performance and data quality is not the 

focus of the thesis. The two remaining dimensions give a clear hint on 

the root cause for the stress level. Those reasons are highlighted brown 

and will be briefly described. During the car development cycle, late 

management decisions lead to additional work in form of adapting the 

parts. Each change has to be discussed with the release managers in 

India. This process is described as unreliable and results in additional 

tracking of the Indian colleagues, due to a lack of process knowledge 

and several control concepts. Therefore the seat developers are unsat-

isfied. Furthermore, the documentation team, both in India and Ger-

many, has also not the best reputation from the seat developers’ per-

spective. Besides, other departments as RD/KEA have already identi-

fied the need for a standardized cooperation concept.71 For a better un-

derstanding of the complexity, this interface process will be further ex-

plained in detail. 

                                                 
70 Compare with appendix 3: Ideas Workshop seat development 
71 Compare with appendix 4: Overarching measures of the documentation process 
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3.1.2. Analysis of the interface between the seat development 

and documentation department 

The design release process is presented below in Figure 7. The process 

consists of six sub-processes, whereas the developer instructs the re-

lease managers to perform the release process. The documentation is 

done by RD/BPP. That is why the release process and the documenta-

tion will be the main aspects of the analysis. 

 

Figure 7: Design release process 

Before being a part of a Mercedes, all components have to pass the 

above-mentioned processing, checking and approval process. The aim 

is to assure that all regulations and norms are considered by the devel-

opment department, in case of occurring customer complaints. The me-

dium, which passes this process electronically is called construction 

application message [Konstruktionseinsatz Meldung (KEM)]. For this 

purpose, all relevant part changes are processed and recorded in the 

Bill of Material (BoM), according to a standard.72 Otherwise, the com-

plexity of 1.6*10103 possible configurations of a final product is not 

manageable.73 In addition to the complexity, the amount of part 

changes increased dramatically. In 2014, 300 KEMs were performed, 

whereas until 2016 the total number reached almost 900 KEMs.74 

In order to receive a holistic overview of the development and docu-

mentation process, the value stream method is chosen.75 In a value 

stream all activities are summarized, which are either value adding or 

                                                 
72 Daimler AG, 2016 
73 Daimler AG, 2014, p 17 
74 Compare with appendix 5: Release Management KEM Report  
75 Rother, 2013, p 45 
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non-value adding but relevant for the creation of a product.76 The value 

stream analysis is a tool, which optimizes the value adding process in 

terms of flexibility, efficiency and costs, by considering the material as 

well as the information flow.77 This created general view shows the 

current problems of the process by identifying all types of waste, which 

were introduced by Ohno.78 Hereby, the choice of the right process 

model and the degree of details plays an important role. To be able to 

consider the specifics of RD, the aixperanto value stream approach is 

chosen. Aixperanto was especially developed for the investigation into 

RD processes at the RWTH Aachen.79 On that point, swim lanes and 

process elements are used for the visualization.80 The different symbols 

orientate themselves on process characteristics as identification of 

value adding activities, level of standardization and throughput time. 

3.1.2.1. The process analysis 
 

First of all, the main focus will be on the information process, because 

the material flow is embedded into a software. The value stream is sim-

plified shown in Figure 8.  

Figure 8: Value stream analysis including locations81 

                                                 
76 Rother & Shook, 2011, p 4; Klevers, 2007, p 27 
77 Dickmann, 2009, p 276 
78 Brunner, 2014, p 68 
79 Schuh, 2013, p 147-154 
80 Compare with appendix 6: Overview and explanation of process icons 
81 Compare with appendix 7: Value stream analysis 
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The customer and supplier of the process is the developer, who wants 

to change one or more parts. Every single change has to be pushed 

through the release workflow as a KEM. To generate the basic form of 

a new KEM, the developer either contacts one documentarian or he/she 

generates it on his/her own. Subsequently, he/she has to explain a re-

lease manager in Pune which changes have to be done, how urgent they 

are and the KEM’s number.  

In the next step, the release manager processes the KEM by checking 

all relevant part information and requesting feedback for missing in-

formation. After all required change information are collected, the re-

lease manager can fill out the KEM. One problem here is that the cre-

ation time of a KEM cannot be measured reasonably, because one 

KEM can include just a simple replacement of a part by another or 

contain up to fifty changes. 

Then the KEM is passed back to the developer who verifies it. At this 

point, the KEM is often rejected and passed back, because the prepara-

tion of the release manager was not sufficient. According to an inter-

viewed documentarian, a 43 percent rejection rate cannot only be ex-

plained by language difficulties. It is much more the lack of knowledge 

of the release managers just as a missing cooperation standard between 

seat developers and release managers. 

Afterwards, the packaging checks the feasibility of the new part in a 

digital mock up in Sindelfingen. Therefore, ten working days are re-

served. After checking, the KEM is either rejected and sent back to the 

developer or forwarded to the drawing inspection when the require-

ments are fulfilled. 

The drawing inspection in Bangalore checks the attached drawings in 

the KEM regarding the fulfillment of norms. For this, five days are 

defined. If the drawings are incorrect, the KEM is rejected and pushed 
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back to the developer. Even though the rejection rate declines, a 24 

percent failure rate is not acceptable, especially because the developer 

has already checked the KEM before.82 

When the norms are fulfilled, the team leader of the KEM responsible 

developer and the department leader have to check and approve the 

KEM. Both have one working day for this process step. An interview 

with a team leader showed, that only ten to twenty percent of the KEMs 

are checked. Furthermore, the department leader mentioned that it is 

impossible to check each KEM.83 

After approving, the KEM is forwarded to the documentarians in Sin-

delfingen and Bangalore. One documentarian takes the KEM and ver-

ifies it. If there is a major mistake, the KEM is rejected and sent back 

to the developer. In case of minor mistakes, the developers are con-

tacted to find a solution. If everything fulfills the specifications, the 

KEM is implemented into the BoM. For this process a total of five 

working days is defined. 

The main problem in the whole process flow is that the KEM has to be 

started from the beginning after one department rejects it. As conse-

quence, all employees involved waste eleven percent of their available 

capacity. Moreover, the rejected KEMs have to be processed once 

more, which results in a total workload of 111 percent. 

The number of total rejections during the process remains stable until 

the second half of 2016. However, a rejection rate of 34 percent is still 

far away from a perfect workflow, especially focusing on the increas-

ing amount of KEMs.84 

                                                 
82 Compare with appendix 5: Release Management KEM report 
83 Buss, 2017; Läpple, 2017 
84 Compare with appendix 5: Release Management KEM report  
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Besides that, other difficulties exist, such as language barriers, differ-

ent time zones, a missing cooperation model and the lack of process 

knowledge on mutual sides, because of high complexity.85 

Before the ideal status is developed, the documentation team will 

shortly be described. 

3.1.2.2. Team organization at the seat documentation 

Figure 9: Strategic distribution of the seat documentation86 

By the end of 2017, the seat documentation team will be re-orga-

nized, as shown in Figure 9. For each car platform one experienced 

documentarian in Germany is responsible for the coordination and 

clarification in Germany. In addition, one or two Indian colleagues in 

Bangalore support the processing of KEMs. 

3.1.2.3. Analysis of activities of a seat documentarian 

The activity analysis focuses on the daily activities of the employees. 

The main categories are: functional work (brown), communication 

                                                 
85 Compare with appendix 8-10: Interviews 
86 MRA = Mercedes Rear Architecture; MFA= Mercedes Front Architecture; MHA 

= Mercedes High Architecture; MSA = Mercedes Sport Architecture 
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(blue), organization (green) and other types of work (white). The 

shown categories are individually modified to the related work content 

of each team. In this case, the most experienced seat developer and the 

navigator defined the categories. 

 

Figure 10: Analysis of activities in the seat documentation team 

The result of the activity analysis is that 59 percent of the daily work 

concentrates on the analysis of requests and reclamations related to 

KEMs. The question at this point is, if it does not make more sense, to 

prevent the error sources before, instead of clarifying KEMs in the end? 

This unpredictable release process, with an overall rejection rate of 43 

percent, will be improved through a concept which avoids and elimi-

nates waste. 

3.2. Design phase  

The results of the previous executed value stream analysis and the re-

sults of other analysis tools will now be transferred into the value 

stream design. Therefore, the existing potential for improvements will 
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be exhausted, according to the Lean approach. Moreover, the com-

pany’s strategy Leadership 2020 will be complied. 

3.2.1. Description of the ideal status 

The analyzed potential for improvements in chapter 3.1 shall now con-

tribute to the optimization of the interface between the seat developers 

and the documentation team. In addition, the process shall be converted 

into a flow oriented documentation process. The derived goals for the 

vision are: 

1. Reduction of control effort and rejections 

2. Creation of transparency over the weekly delivery 

3. Shortening of the throughput time 

4. Implementation of a flow oriented documentation procedure87 

These goals shall ensure an optimal work procedure, which will in-

crease the productivity and flexibility as well as reduce additional work 

and control effort.88 The following process description is related to the 

eight design guidelines for customer oriented value streams: 

1. Orientation towards customer tact 

2. Creation of a continuous flow 

3. Introduction of a pull system 

4. Determination of a pacemaker process 

5. Definition of a product mix 

6. Release of equal workload 

7. Improvements of bottlenecks 

8. Separation and coordination of work content89 

                                                 
87 Wagner & Lindner, 2013, p 50 
88 Kohnhauser & Pollhamer, 2013, p 63 
89 Wagner & Lindner, 2013, p 34-36 
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These vision aims symbolize the long-term orientation north star. The 

desired status is derived from it, which has to be implemented within 

six months.90 Next, the company mission and the content of the Lead-

ership 2020 strategy is summarized: 

Mission: “[…] In order to beat competitors in the future we have to 

reinvent constantly. Therefore, all ideas are taken into account, then 

evaluated and the chosen ones are fast implemented.”91 The basis for 

this fracture with the traditional top-down decision making, are the 

eight new leading approaches. The four which are considered by the 

Lean approach are:92 

Figure 11: Leadership 2020 principles 

The described mission and the Leadership 2020 principles, shown in 

Figure 11, provide the guideline for the new cooperation concept. 

                                                 
90 Schuh, 2013, p 147 
91 Daimler AG, 2017 
92 Daimler AG, 2017 
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The basis for a continuous flow is the customer tact. The daily quanti-

ties can be calculated with the following formula:93 

𝐾𝐸𝑀𝑠 𝑝𝑒𝑟 𝑑𝑎𝑦 =
𝑐𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝑛𝑒𝑒𝑑𝑠 [𝑝𝑖𝑒𝑐𝑒]

𝑤𝑜𝑟𝑘𝑖𝑛𝑔 𝑑𝑎𝑦𝑠 𝑝𝑒𝑟 𝑚𝑜𝑛𝑡ℎ
 

 

In order to create a continuous flow, a pull system has to be established. 

Therefore, it is necessary to identify and control the pacemaker pro-

cess. Currently, the preparation of the KEMs in Pune is the pacemaker 

process. It is the bottleneck, because of unpredictable throughput times 

and several rework loops, explained in chapter 3.1.2.1. 94 Due to that, 

this step has to be controlled. The below-shown Figure 12, describes 

the value stream of the new process. 

Figure 12: Ideal value stream95 

The delegation and responsibility of KEMs are clearly performed by 

the developers. Therefore, the cooperation concept is based on the de-

velopers, who delegate the KEMs to Pune. Hereby, the KEMs will be 

                                                 
93 Manz, 2010, p 34 
94 Pfeffer, 2014, p 35 
95 Compare with appendix 11: Ideal value stream 
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instructed into the pacemaker process. In addition, a consumption con-

trol will be installed in order to discover the weekly production volume 

and the restrictions of the release managers. 96 Besides, a decoupling of 

the process sequence creates transparency and flexibility in the process. 

As consequence, the following process steps will run automatically in 

a continuous flow until the KEM is implemented into the BoM without 

any rejections, because the documentarians check the KEMs proac-

tively. The sequencing utilizes the First-In-First-Out (FIFO) principle. 

Overtaking of KEMs with the same processing times, is basically im-

possible.97 Due to the empowerment of the employees, the team and 

department leader do not have to approve the KEMs additionally. 

However, the described ideal status could only be implemented during 

a long-term perspective. Therefore, this thesis concentrates on a short-

term applicable solution, which is derived from the ideal status.98 

3.2.2. Description of the desired status 

 

“With standards, you control your business without standards, your 

vendors control it.” (Glen Allan (Ford)) 

The control principle, which is applicable in a short-term perspective, 

is a modification of the Lean Daily Management tool. A Kanban con-

trol system is used, in which one Kanban card symbolizes one KEM. 

The total amount of KEMs in the system is limited.99 It also monitors 

the key performance indicators as well as occurring difficulties. 

                                                 
96 Klevers, 2007, p 86 
97 Erlach, 2010, p 176 
98 Wagner & Lindner, 2013, p 32 
99 Leopold & Kaltenecker, 2012, p 231 
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Daily, each team of the development department meets and discusses 

the current status of the workflow of all KEMs. New KEMs are dis-

cussed, prioritized and the workload is categorized between the devel-

opers, the documentarians and the release managers.  

In Pune, the WiP is limited. Therefore, new KEMs are only started 

when previous KEMs have been processed. While the KEMs are pro-

cessed in Pune, throughput times are tracked, feedback regarding the 

communication together with the quality of work between the depart-

ments involved is given. 

The documentarian checks the quality of the KEM with the developer 

and collects feedback for Pune.  Afterwards, the assigned developer 

verifies the KEM. 

Then the KEMs are approved by the packaging, drawing inspection 

and the documentation in Bangalore, according to the FIFO principle 

and without any rejections as shown in Figure 13.  

Figure 13: Desired value stream100 

Based on the feedback of representatives of all parties involved, this 

value stream was developed.101 Otherwise not all weaknesses would 

                                                 
100 Compare with appendix 12: Desired value stream 
101 Compare with appendix 8-10: Interviews 
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have been considered and the fear of the unknown would have stopped 

the change process.102 

3.2.3. Measures to achieve the desired status 

After the development of the vision and the successful derived desired 

status, measures to achieve the status will be explained and have to be 

implemented consequently. The different measures are ranked on basis 

of their urgency and potential (Figure 14). Based on this ranking, an 

implementation sequence is chosen.  

Figure 14: Measures to achieve the desired status103 

Process definition  

The Lean Daily Management is introduced in each team. This method 

involves all team members by generating communication, transpar-

ency and control about the daily work content. During a daily meeting, 

which lasts approximately fifteen to thirty minutes, the current tasks 

                                                 
102 Leopold & Kaltenecker, 2012, p 15 
103 Compare with appendix 13: Explanation for the sequence determination 
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and difficulties of each team member are documented and discussed.104 

Due to the importance of transparency and supervision, the team board 

is the central element of Lean RD, with three major elements:105 

1. Capacity and priority management  

2. Key performance indicators 

3. Problem solving activities 

As an example, the following Figure 15 shows the developed team 

board for the documentation department. 

 

Figure 15: Team board suggestion for the documentation team 

The documentation team consists of three sub teams: seat, interior and 

color fitting documentarians. Therefore, the capacity and priority man-

agement are divided in three tables. In the bottom line, the team spe-

cific problem solving activities, KPIs and the mood barometer are in-

stalled. 

                                                 
104 Compare with chapter 2.2. 
105 Daimler AG - PG CS/RDL, 2017 
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Based on the team board standard, the agile and Lean cooperation con-

cept between all departments involved is developed. To ensure the ap-

plicability of the cooperation concept, the general condition are 

checked as follows: 

Although, RD does not have repetitive tasks with short cycles as in 

production, the release workflow between the interface of developers 

and documentarians fulfills the requirements. This enables the applica-

tion of Lean methods.106 Furthermore, scaled agile methods are con-

venient for complex, but plannable development tasks as the seat de-

velopment.107 The combination possibility of Lean and agile methods 

results in five values: 

Focus: the throughput times can be shorten, if only a few tasks are 

performed in parallel. For this reason the developers have to control 

the KEMs and cooperate with the release managers and documentari-

ans. 

Courage: several interdisciplinary experts are available, instead of 

simple department knowledge, which encourages each employee. 

Openness: during the cooperation, decisions are made together and 

concerns are discussed with all involved teams.  

Commitment: the control and influence of the result increases the suc-

cess of the tasks. 

Respect: through an intense cooperation, respect towards each other is 

increased.108 

                                                 
106 Künzel, 2016, p 116 
107 Foegen & Kaczmarek, 2016, p 72-73 
108 Foegen & Kaczmarek, 2016, p 30-32 
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These values do not only combine Lean and agile methods as well as 

the vision 2020, but also take the motivation of the employees, espe-

cially self-organization and expertise into account.109 

In order to not overburden the employees with a new method, the Kan-

ban method is chosen. It follows simple rules, creates low effort and is 

a good start for agile methods.110 Moreover, Kanban can be combined 

with the already established team boards. 

The core principles of Kanban are: 

1. Visualization of the workflow: the current value stream should be 

monitored as it is, without high investments.111 It is recom-

mended to use a card for each task and move it from the creation 

until the shipment through the different columns. 

 

2. Control and limitation of the amount of parallel tasks: this guar-

antees that neither Muri nor Mura is created, what will finally 

ensure a continuous workflow.112 

 

3. Continuous measurement and improvement of the throughput 

time: the aim is to reduce the average throughput time steadily.  

 

4. Definition of explicit rules: hereby, task responsibilities and com-

mon understanding of each process step has to be defined and 

created. 

 

                                                 
109 Compare with chapter 2.4.1. 
110 Leopold & Kaltenecker, 2012 p 4; Foegen & Kaczmarek, 2016, p 229 
111 Womack & Jones, Lean Thinking, 2013, p 310 
112 Leopold & Kaltenecker, 2012, p 11; Leopold & Kaltenecker, 2012, p 17 
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5. The optimization of the system: the measured times have to be 

improved and therefore feedback and improvement circles have 

to be installed.113 

Hereafter, the five above mentioned principles are explained. 

Visualization of the workflow 

According to David Anderson, three principles for Kanban exist. First, 

Kanban starts at the current system status, without the need of bigger 

changes. Second, Kanban respects the existing process as it is. Finally, 

Kanban strives for incremental and evolutionary changes.114 

By following these guidelines, a Kanban wall is designed for the con-

trol of the pacemaker process step (Figure 16). The wall will be in-

stalled in four teams of the development department, according to the 

distribution of the documentation team, as in chapter 3.1.2.2.  

Figure 16: Adapted Kanban wall for the release process115 

The KEMs are collected at the Input Queue column and prioritized. If 

the release manager finishes a KEM, the next one is pulled.  

                                                 
113 Foegen & Kaczmarek, 2016, p 229 
114 Leopold & Kaltenecker, 2012, p 4 
115 Leopold & Kaltenecker, 2012, p 25 
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Afterwards, the KEM is matched with a Kanban card. Then, the KEM 

is approved by the documentarian and developer and pushed further. 

The process will be described in detail in combination with the explicit 

rules. 

Control and limitation of the amount of parallel tasks 

For the control and limitation of the WiP, transparency over the amount 

of daily KEMs has to be generated. 

The calculation for the total amount of daily created KEMs in the seat 

development department is based on the assumption of 900 KEMs and 

40 working weeks a year, including five working days.116 

4.5 𝐾𝐸𝑀𝑠 𝑝𝑒𝑟 𝑑𝑎𝑦 =
75 [𝐾𝐸𝑀𝑠 𝑝𝑒𝑟 𝑚𝑜𝑛𝑡ℎ]

16,66 [𝑤𝑜𝑟𝑘𝑖𝑛𝑔
𝑑𝑎𝑦𝑠

𝑚𝑜𝑛𝑡ℎ
]
 

The WiP limit for the board depends on the amount of persons in a 

team multiplied with the amount of assumed parallel handle able activ-

ities.117 In this case, the assigned release managers determine the 

amount of persons. At the moment, two parallel activities are possible, 

because the process is often interrupted.118 This means that three re-

lease manager can handle six KEMs. 

Another aspect, which influences the WiP is the capacity rules of dif-

ferent service levels. Currently, the classification is divided into seven 

different priority levels. The recommendation is to only have two lev-

els: urgent and normal KEMs.  

                                                 
116 Compare with appendix 5: Release Management KEM report 
117 Leopold & Kaltenecker, 2012, p 246 
118 Leopold & Kaltenecker, 2012, p 45 
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At the moment, only the urgency is used for the classification not the 

size of the KEM.119 

Urgent: KEMs, which will exceed the milestones of the documentation 

team as customer and those, which are rejected at one process step. 

Normal: KEMs, which can be processed without time pressure. 

Continuous measurement and improvement of the throughput time 

Due to longer cycle times, improvements in RD cannot directly be 

monitored in the form of KPIs.120  

A Kanban card is used for time tracking and a general description. Af-

ter each KEM creation, a physical card is filled out and pinned on the 

Kanban wall by the responsible developer (Figure 17). The content of 

each card is divided into three areas: time measurement for each pro-

cess step, KEM number with a short description and responsible per-

sons of each interface department.121  

 

 

 

 

 

 

Figure 17: Example of a task ticket 

                                                 
119 Leopold & Kaltenecker, 2012, p 258 
120 Künzel, 2016, p 116 
121 Leopold & Kaltenecker, 2012, p 27 
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Currently, the agreed throughput time can take up to 22 working days, 

without the release management. Unfortunately, this is not realistic, but 

the real time is unknown. Therefore, the 22 days are used as an estima-

tion for the whole process.122 

The developer is responsible for the time documentation and also for 

the documentations of interruptions. Next, the necessary KPIs are in-

troduced. 

Typical for a Kanban system are three KPIs, which are all aligned to 

the SMART definition.123 

𝑇𝑎𝑠𝑘𝑠 𝑝𝑒𝑟 𝑑𝑎𝑦 =
𝑡𝑜𝑡𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝐾𝐸𝑀𝑠 𝑝𝑒𝑟 𝑡𝑒𝑎𝑚

𝑑𝑎𝑦
 

This indicator focuses on unsteady workload. Possible measures are 

identifying the root cause and temporarily adapting the capacity. 

𝐷𝑒𝑓𝑒𝑐𝑡 𝑟𝑎𝑡𝑒 =
𝑡𝑜𝑡𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑑𝑒𝑓𝑒𝑐𝑡𝑠 𝑝𝑒𝑟 𝑤𝑒𝑒𝑘

5 𝑑𝑎𝑦𝑠
 

The defect or rework rate is already recorded. Nevertheless, it is now 

used for further investigations into the root causes and for improve-

ments. 

𝑇ℎ𝑟𝑜𝑢𝑔ℎ𝑝𝑢𝑡 𝑡𝑖𝑚𝑒 = 𝑡𝑜𝑡𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑓𝑜𝑟 𝑒𝑎𝑐ℎ 𝐾𝐸𝑀124 

Because a KEM has to pass six different process steps, it is important 

to split the overall throughput time into six sub-categories. Further-

more, the time of each step has to be divided into waiting time and 

                                                 
122 Compare with chapter 3.2.1. 
123 Compare with chapter 2.2. 
124 Foegen & Kaczmarek, 2016, p 235 



 

47 

 

processing time to make the actual value adding activities transparent. 

This relative KPI is called “flow degree”. 

𝐹𝑙𝑜𝑤 𝑑𝑒𝑔𝑟𝑒𝑒 =
𝑡𝑜𝑡𝑎𝑙 𝑝𝑟𝑜𝑐𝑒𝑠𝑠𝑖𝑛𝑔 𝑡𝑖𝑚𝑒 + 𝑡𝑜𝑡𝑎𝑙 𝑤𝑎𝑖𝑡𝑖𝑛𝑔 𝑡𝑖𝑚𝑒

𝑡𝑜𝑡𝑎𝑙 𝑝𝑟𝑜𝑐𝑒𝑠𝑠𝑖𝑛𝑔 𝑡𝑖𝑚𝑒
125 

This formula was adapted to the circumstances of RD. The result indi-

cates how the process approximates to an optimal flow process. 

In addition, three more KPIs, regarding quality, costs and qualification 

are introduced.126 

𝐶𝑜𝑚𝑝𝑙𝑎𝑖𝑛𝑡𝑠 𝑜𝑓 𝑟𝑒𝑙𝑒𝑎𝑠𝑒 𝑚𝑎𝑛𝑎𝑔𝑒𝑟 =  
𝑡𝑜𝑡𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑐𝑜𝑚𝑝𝑙𝑎𝑖𝑛𝑡𝑠

𝑤𝑒𝑒𝑘
 

This indicator evaluates the quality of the input data in the same way 

as the availability of the developers. 

𝐴𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙 𝑤𝑜𝑟𝑘 = 𝑡𝑜𝑡𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑟𝑒𝑗𝑒𝑐𝑡𝑒𝑑 𝐾𝐸𝑀𝑠 ∗  𝑟𝑒𝑤𝑜𝑟𝑘 𝑡𝑖𝑚𝑒  

That factor shows the cost impact of defects per team. 

𝐷𝑜𝑐𝑢𝑚𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛 𝑞𝑢𝑎𝑙𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛

=  
𝑡𝑒𝑎𝑚 𝑚𝑒𝑚𝑏𝑒𝑟𝑠 𝑝𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑒𝑑 𝑖𝑛 𝑡𝑟𝑎𝑖𝑛𝑖𝑛𝑔𝑠 

𝑎𝑙𝑙 𝑡𝑒𝑎𝑚 𝑚𝑒𝑚𝑏𝑒𝑟𝑠
 

The degree of qualification gives an overview about the process 

knowledge of the team members. Based on that, employees have to 

participate in documentation trainings. 

 

                                                 
125 Pfeffer, 2014, p 53-54 
126 Compare with chapter 2.2. 
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The reason for tracking six KEMs is necessary at the beginning, to cre-

ate an understanding of the different impact factors of all three parties 

involved. Nevertheless, the goal is to achieve a stable process with less 

KPIs to not overwhelm the employees with additional workload. 

Definition of explicit rules 

In order to standardize work processes, the content, sequence and result 

have to be defined and documented. This ensures a reproducibility, 

which is the base for improvements. Hence, the interface cooperation 

has to be defined in terms of tasks, competences and responsibility.127 

That is why the cooperation standard of the interface between develop-

ers and documentarians is defined with the help of the RASIC 

method.128 

As general framework, each of the four development teams starts a 

Kanban cooperation concept. The remaining teams put their KEMs into 

the depending car platform team. As consequence, the release manag-

ers are aligned to one specific car platform. Furthermore, one docu-

mentarian supports each team with the expert knowledge of the docu-

mentation. 

Each team has to assign a responsible supervisor for the method. At 

first, the queue replenishment meeting takes place. During this meet-

ing, new KEMs and rejected ones are discussed and prioritized. There-

fore, the developers and the documentarian meet for fifteen minutes 

every second day. Hereby, the documentarian addresses the deadlines 

for the KEMs and offers support for the correct creation of new KEMs. 

                                                 
127 Manz, 2010, p 7 
128 Lunau, 2013, p 69-71; RASIC: Responsible, Approval, Support, Informed and 

Consulted; Compare with appendix 15: Responsible RASIC chart 
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Then, the daily Kanban meeting takes place at 8am to reach the Indian 

colleagues. During the meeting the release managers explain the cur-

rent status of the processed KEMs. If there are questions and difficul-

ties, they will be discussed between the responsible developer and the 

release manager. If a KEM cannot be further processed, due to missing 

information or bad data quality, the Kanban card is marked with a mag-

net. The responsible release manager and developer solve the problem 

afterwards.129 

In addition, the KEMs responsible developers update the status of the 

KEMs in the workflow, including the time documentation. 

Finally, each Friday a feedback round takes place. The supervisor in-

vites all relevant participants. The meeting focuses on the evaluated 

variance as well as on the optimization of the current process.  

The optimization of the system 

The final stage of the Kanban system is a one piece flow. Hereby, a 

single KEM is the product which has to be processed in different sta-

tions without any type of waste.130 This is only possible if “the right 

things to the right place at the right time in the right quantity with the 

lowest waste” requirement is fulfilled.131 Therefore, the system has to 

be systematically improved by eliminating waste and variability.132 

To begin, KPIs are evaluated and the root cause for defects is identified 

by using the “5 Why” method. Then, the limiting factor has to be im-

proved by: 

                                                 
129 Leopold & Kaltenecker, 2012, p 27 
130 Foegen & Kaczmarek, 2016, p 233 
131 Künzel, 2016, p 117 
132 Leopold & Kaltenecker, 2012, p 86-88 
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1. Identifying the bottleneck  

2. Exploiting the bottleneck (ensure the optimal utilization) 

3. Adapting the WiP to the capacity of the bottleneck 

4. Fixing the bottleneck 

5. Starting again with the first step133 

In order to improve the system, the two mentioned methods have to be 

used regular. If the KPIs show problems, the improvement meeting has 

to be performed weekly. One team member is responsible for the or-

ganization and execution of the meetings. All three departments should 

participate and the result should be documented and implemented.  

                                                 
133 Leopold & Kaltenecker, 2012, p 84-86 
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Team building activities 

The team performance depends highly on the team constellation. Be-

sides knowledge skills, personal contact is vital.134 Unfortunately, the 

release managers and the documentarians are not yet regarded as team 

members. Moreover, the developers act with resistance towards the 

other departments. This can be proved by a lack of communication and 

a lack of the customer’s involvement. In addition, personal and organ-

izational aspects are not considered.135 

A possibility to overcome this resistance and increase the team perfor-

mance, is to participate in intercultural trainings. The release managers 

could come to Germany and participate in the assigned teams for sev-

eral weeks. In doing so, they get in touch with each other and create 

personal contact to the documentarians. If the mentioned method does 

not work, an intercultural coach can be consulted to sensitize all team 

members. 

For the documentarians it would be reasonable, to be present at the 

different development teams. This is also advised by both depart-

ments.136 

Nowadays, international cooperation is the key competence to remain 

successful.137 

  

                                                 
134 Künzel, 2016, p 75 
135 Kühne, 2010, p 11 
136 Compare with appendix 9&10: Interviews 
137 Doppler, Fuhrmann, Lebbe-Waschke, & Voigt, 2014, p 271-273 
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Training for the employees 

The qualification of the employees is decisive. In practice, the claim of 

the TPS is that employees can master their own processes, but also have 

a basic understanding of the neighbouring processes.138 Therefore, 

trainings are required.139 Another feature of TPS is the transfer of re-

sponsibility or the empowerment of the group. Hereby, fault identifi-

cation and improvement proposals can directly be made at the location 

of the action.140 

For these reasons, the developers as well as the release managers have 

to participate in the product data management (PDM) trainings. This 

training aims to reduce the rejection rate of eleven to zero percent. The 

participation is recorded and tracked as a KPI on the team board. The 

training consists of: 

1. Module 0 (Basic training, duration half a day) 

2. Module 1.1 (Basics of PDM, duration one day) 

3. Module 1.2 (Basics of the BoM, duration one day) 

4. Module 2-4 (Expert training, duration one day)141 

Weekly trainings and exchange between release managers in Pune and 

the drawing inspection in Bangalore is recommended. The focus 

should be on the correct fulfillment of norms.  

The English language skills have to be improved on mutual sides. The 

responsible persons should join an English class until a B2 level is 

reached. Language skills should also be tracked as a KPI. 

                                                 
138 Takeda, 2013, p 62 
139 Ohno, 2009, p 39 
140 Brunner, 2014, p 52 
141 Compare with appendix 14: PDM basic training 
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3.3. Implementation phase  

“The greatest enemy [of a successful introduction of new processes] is 

the indolence [of all involved].”142 One possibility to overcome these, 

is to question the operational practice by an outsider, called a “change 

agent”. Another success factor is the integration of all participants to 

create the needed acceptance.143 

Starting from these insights, a Lean navigator is appointed to introduce 

and support the team leader with the new methods and tools during the 

implementation phase of three weeks. Daily, the navigator looks after 

the team members and coaches them if needed or requested. The im-

plemented concept is the standard Lean RD control tool, without a pro-

cess perspective. 

3.3.1. Implementation of team boards and KPIs  

The first step towards an increased collaboration process between de-

velopers and documentarians is the implementation of a visual man-

agement element in each team. This can support the new process by 

providing all relevant information quickly and clearly.144 

Unfortunately, the Lean Daily Management meeting of the rear seat 

development team has been implemented as a pilot project before Lean 

RD started. This resulted in an insufficient performance of the concept. 

The control tool was never introduced properly. Today it is only used 

once a week for twenty minutes. Therefore, the ten team members are 

constantly in a hurry to present the weekly activities. The benefit of the 

                                                 
142 Buckle, 2017 
143 Womack & Jones, Lean Thinking, 2013, p 119 
144 Thomsen, 2014, p 124 
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board is limited to a quick overview of the team leader and not for an 

exchange of the participating members. 

Figure 18: Team board for rear seats145 

The visualization is presented in Figure 18. Each team member owns a 

lane. The week logic is not considered. That is why there is no trans-

parency about ongoing activities. The absent status is also not included, 

which leads to additional investigation effort. 

Even though there is an open topic category, the topics are not dis-

cussed or updated. Finally, KPIs are not used. 

Besides the mentioned problems, it was observed that there is no back-

log about the achievements of the previous week. The participation at 

the meetings also varies, due to parallel events. Because there was only 

one meeting per week, the absent persons stay uninformed. 

                                                 
145 Illustration copied from Daimler AG documentation 
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After the evaluation and the feedback, the board still-stayed the same 

and a general invitation to participate a Lean team meeting was not 

perceived. 

To improve the interface, a team board for the seat documentation team 

was implemented at the same time as the Lean wave in the seat devel-

opment department.  

The board was pre-designed in cooperation with the team leader and 

presented as a first draft in combination with the explanation of its rel-

evance and importance. In addition, every team member had the op-

portunity to provide further beneficial ideas for the team board.  

 

 

 

 

 

 

 

 

Figure 19: Implemented team board in the documentation department146 

The implemented team board is shown in Figure 19. In the top line, the 

three sub-teams are presented. In the bottom line, starting from the left, 

                                                 
146 Illustration copied from Daimler AG documentation 
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an inbox for upcoming problems is realized. In the center, the KPIs are 

presented and on the right hand corner a team fun fact is shown. 

During half an hour meetings, which start at 9.15am twice a week, the 

following topics are discussed: 

1. The current status and the planned documentation tasks for the 

week of each team member is presented. 

 

2. The assignment of the seat representative at the seat development 

department on Thursdays is defined. 

 

3. An update regarding current problems and an assumption by 

when the problem will be solved is given. 

 

4. A discussion focuses on customer reclamation KPIs. 

3.3.2. Improvement of the implementation and the implemented 

standard  

The continuous improvement process is a further development of the 

Kaizen and Deming’s PDCA-cycle (Plan, Do, Check, Act)147 

The implemented control instruments in chapter 3.3.1. were monitored 

in the seat development department during the three weeks of the im-

plementation. They show a significant deviation from the standard in 

each team. Several weaknesses were observed: 

1. There was no common introduction of the team board with the 

whole management and navigator team. 

 

                                                 
147 Brunner, 2014, p 34-36; Dickmann, 2009, p 76-78 
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2. The delivery time of the team board took five weeks. As conse-

quence, the team board introduction was postponed to the end of 

the Lean wave. 

 

3. Some teams started a prototype of a digital team board. 

 

4. No team uses KPIs for itself or for the visualization of the release 

managers as well as for continuous improvement circles. 

The implementation and compliance of standards is the basic require-

ment for a stable process.148 Therefore, there has to be a common un-

derstanding within the management circle which should result in only 

one design of a team board meeting. The successful implementation of 

the visible Lean tool in each team has to be guaranteed. Otherwise the 

more important invisible management routines cannot be applied, be-

cause it builds onto the visible side.149  

As lessons learned, the team boards have to be ordered at the very be-

ginning of the Lean wave. Meanwhile, a standard has to be developed 

between the managers and the navigators for the whole department 

showing how to perform the board meetings. The board should be in-

troduced by the team leader and navigator already during the design 

phase. That provides more support and the chance to use the board as 

the core element, for improvement circles.  

This additional support and coaching time is required urgently, be-

cause the management orientates to results and consequences instead 

of how the process behaves.150 The change of the point of view takes 

time, but it is necessary. 

                                                 
148 Thonemann, 2010, p 331 
149 Rother, 2013, p 26 
150 Rother, 2013, p 56 



 

58 

 

Finally, the managers have to be coached according to the Lean man-

agement principles. In line with Toyota, normal daily management is 

the same as process improvements. Whereas at Daimler AG, normal 

daily management and process improvements are not the same. 151 

During the implementation phase, the team leaders of the seat devel-

opment department finally started an interface discussion with the 

team leader of the release managers in Pune. This discussion showed 

that each team has a different cooperation model and each model is 

ranked differently from both parties, but has similar problems. 

In the following, the three applied cooperation models are presented 

with the relating advantages and disadvantages. 

1. A single person of contact (SPOC) is responsible to coordi-

nate the tasks of one seat team to a SPOC in Pune 

 

+ Good prioritizing and communication of SPOC developer 

- Capacity in Pune is limited, more flexibility is required 

- CAD data for the release milestones is not available in time 

- Problem solving ability of developers and Pune are improvable 

- Basic documentation training for developers is desired 

- Capacity management in Pune is always required during release 

milestones 

2. The developers are directly in contact with the release man-

agers, without any coordination person in between 

- Language barriers and no regular exchange cause deadline tracking, 

KEMs require rework loops 

                                                 
151 Rother, 2013, p 55 
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3. The developers are in contact with an Indian SPOC 

- Transparency of WiP is insufficient 

- KEM requires rework 

- Current communication model needs to be changed 

- Frequent changes from the developers without sufficient communi-

cation 

In conclusion, each coordination and communication model presented, 

is not useful for any department. These results corroborate the need of 

the previous described cooperation model in chapter 3.2.2. It would 

provide the following advantages: 

1. One standard for seat developers, release managers and docu-

mentarians 

2. Transparency over the current WiP 

3. Transparency over the process weaknesses 

4. Force to improve the current model 
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4. Results 

In the following, the impact of Lean management and the implemented 

control principle are described. 

4.1. Examination of the applicability of the Lean approach in RD 

at Daimler AG 

The Lean wave in the seat development department and the parallel 

linking with the associated documentation team showed that a holistic 

process analysis and optimization in general is possible and required. 

For this purpose, Lean tools as the interface and process analysis are 

sufficient. 

Nevertheless, the plan was to perform the Lean wave without the doc-

umentation department and without a precise investigation during the 

analysis phase. A need for a process optimization was not discovered. 

The seat developers prioritized other interfaces as more important. 

However, the optimization of this interface saves time as well as it ben-

efits the seat development department. Therefore in the future, a holis-

tic and detailed value stream analysis in every department is highly 

recommended. 

The value stream analysis showed that instead of improving the exist-

ing work processes in Germany, tasks were shifted to two locations in 

India. Due to this strategic cost reduction, Daimler AG caused a high 

control effort in Germany. The costs and time for the control effort as 

well as the training of the new international colleagues on the job, was 

not considered. This phenomenon is pervasive in the automotive sec-

tor.152 

                                                 
152 Rother, 2013 
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The approval step of the team and department leader was identified as 

one weakness, because the workflow is extended by two days. Unfor-

tunately, short-termed this process step cannot be eliminated by em-

powering the employees. 

4.2. Lean Daily Management 

The introduction and successful implementation of the team board im-

proved the current status of the developers and the documentation team 

in several ways, even though the team board meetings are only per-

formed twice a week: 

1. The implementation of the team board and the personal support 

helped to convince the critics to give a new method a chance. 

Surprisingly, the implementation in the seat development depart-

ment was easier and faster than in the documentation team, re-

garding the mistrust and uncertainty of the employees. Neverthe-

less, it reduces the barriers for further adaptations of it. The de-

veloped control concept could be implemented easier. 

 

2. A team board discussion, performed twice a week for fifteen 

minutes, increased the team internal exchanging time by 50 per-

cent. Due to that, there was sufficient time to discuss relevant 

topics and problems in the team and not only in small groups. 

 

3. Supporting the problem discussion, KPIs such as the rework rate, 

are visible and are discussed during the meetings. 

 

4. It also identifies capacity bottlenecks through the visualization of 

planned vacations and sickness in Germany and India. Further-

more, the WiP is monitored for the whole week. 
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Lean management and 

agile criteria
Team board Pure Kanban

Kanban and 

Scrum

Customer orientation
Not directly 

related
Yes Yes

Reduction of control 

effort

Partly (only team 

internal tasks)
Yes Yes

Shortening of 

throughput time
No Yes Yes

WIP is limited No Yes No

Regular improvement 

meetings
No Yes Yes

Continuous flow of tasks 

as desired outcome
No Yes

Yes and 

requirements

Control principles

In the following, the implemented and currently used concept will be 

compared with the developed concept during the design phase, regard-

ing the fulfillment of the company vision and the aims of the control 

concept. The comparison of the concept is based on the goals of the 

ideal status and apart from that on agile and Lean criteria.  

 

 

 

 

 

 

 

Table 1: Comparison of control principles153 

The currently used Lean Daily Management concept neither monitors 

the capacity of Pune nor the priority level of the current WiP. This 

causes a daily tracking and adjusting of the sequence, which extends 

the average throughput time. Besides, the customer orientation is lim-

ited towards the release managers and the documentarians. 

The alternative Pure Kanban control concept considers both, the capac-

ity in Pune and the desired transparency of WiP. This would lead to a 

reduction of the throughput time, through the systematic analyzation of 

errors. 

                                                 
153 Foegen & Kaczmarek, 2016, p 71 
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In contrast to the Pure Kanban, Scrum requires the raise of the capacity 

in Pune to guarantee a timely processing. 

In sum, the Pure Kanban fits best the interface requirements. It fulfills 

the Leadership 2020 strategy as well, in terms of agile and a learning 

company.154 The current implementation process shows first successes, 

which were realized through an internal control and visualization con-

cept. Table 2 presents the already realized improvements, according to 

Ohno’s seven types of waste.155  

During the concept comparison, the current concept contains potential 

for improvements. It either results inherently from communication 

shortcomings or from mistakes during the implementation. 

The proactive involvement of the documentarians to prevent rework of 

eleven percent is recommended, but not performed yet. In addition, the 

cooperation and control concept with the release managers in Pune is 

not yet standardized. Each seat team cooperates individually. There-

fore, one standard for the seat development department would be ben-

eficial, including a RASIC chart which defines the responsibilities for 

the tasks and information process. Otherwise, the cooperation process 

remains non-transparent without a chance to improve the system step 

by step. 

 

                                                 
154 Compare with chapter 3.2.1. 
155 Womack & Jones, Lean Thinking, 2003, p 15, 354 
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Table 2: Achieved improvements156 

Currently, the release managers are only tracking the rejection rates, 

but do not analyze the input quality of the seat developers. A standard-

                                                 
156 Mc Manus, 2005; Morgan & Liker, 2006 

Types of Waste Characteristic Change

Overproduction

An overall uncontrolled and 

unsynchronized process, because of a 

push control system, which overwhelms 

the capacity of the release managers.

The process weakness is realised and a 

suggestion for a control sytem based on a 

pull system is given.

Rework and scrap

Lack of process and expert knowledge 

causes a 40 percent rework rate.

Trainings based on process knowledge 

are mandatory and regular expert 

workshops are established.

Overprocessing

A lack of communication and a missing 

communication standard led to insecurity 

of the parties involved and to an 

increased checking of the KEM.

A communication standard between the 

seat developers and the documentation 

team is established and a concept for the 

link to the release management is given.

Redundant movements

Process involved employees are spatially 

divided.

Flexible workstations are established at 

the seat development department and a 

conference room is equipped for meetings 

with the release managers.

Transportation

The release process is over dimensioned, 

therefore team and department leaders 

have to permit every release.

A sugggetion for the elimination of the 

team and department leader permission 

step is given.

Waiting time

A badly designed information flow causes 

waiting time for the release managers and 

the documentarians.

A new control and communication 

concept is presented and ready for 

implementation.

Unused resources

Only a few employees are involved in 

continuous improvement circles. 

Therefore the full problem solving 

potential is not used.

The employees can provide suggestions 

during the daily meetings.
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ized deviation report is recommended to categorize and identify prob-

lems with the highest impact as well as a resulting workshop to elimi-

nate them together.157 

Even though the seat development department is one department and 

the Indian colleagues are assigned to it, there is still a significant con-

trol problem due to a lack and weakness of communication. This coor-

dination problem is stereotypical for Germans, according to Womack 

& Jones.158 

To overcome this problem, the management has to insist on a clear 

visualized control board and precise daily meetings to generate aware-

ness of the current situation. 

  

                                                 
157 Wagner & Lindner, 2013, p 244 
158 Womack & Jones, Lean Thinking, 2013, p 252 
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5. Discussion 

Below, the main error sources for Lean administration not being suc-

cessfully, identified by a survey by Fraunhofer Institute, are summa-

rized. Fraunhofer questioned 352 companies from 2010 until 2015 and 

the results are: 

1. The Lean management is only regarded as a cost-cutting program 

2. Instead of strategic thinking, a motivated doing takes place  

3. The Lean idea is not considered as a holistic approach, but rather 

changes are implemented in several areas without any linkage 

4. The employees are mostly not involved in the change process, 

because it is often executed by external consultants 

5. There is a lack of change communication and reasoning 

6. A lack of commitment of the employees endangers success 

7. The Lean management is performed to be performed without the 

focus on quality and service159 

Now, these results are compared with the Lean RD program at Daimler 

AG. The implementation of Lean should not be considered as a three 

month project with the goal of increasing the efficiency by 15 percent. 

It is more a chance to receive training and coaching for solving prob-

lems continuously and sensitizing the middle management how to in-

sert the employees in the best way. Periodic improvement projects do 

not continuously improve the company’s culture. It is strongly advised 

to improve the processes daily.160 

A survey, which was executed in one developer team after the wave, 

proves also the mentioned results. All team members agree that the 

strategic thinking is not visible. One reason is the fact, that only 43 

                                                 
159 Künzel, 2016, p 2 
160 Rother, 2013, p 31 
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percent felt involved in the change process. The other possible reason 

is that overarching measures are documented, but the result is very 

poor. This leads to the mistrust in the program, because the program 

tries to improve the department first and afterwards the related depart-

ments.161 

Unfortunately, the impact of late decisions by the design department 

lead to additional work in every development department. Further-

more, the design center was not involved in any Lean wave yet. There-

fore, only a holistic process analysis can improve the current situation. 

Until now, there is no strategy which department will be “leaned” in 

which wave. This also weakens the strategic position of the Lean RD 

program. 

The feedback of the team and department leaders approves as well the 

results of the presented study. The main critics are that important and 

holistic topics are not allowed to change. Furthermore, the time con-

suming Lean RD effort and the results are not on the same level.162 

5.1. Difficulties as a navigator  

“You should think about if it would not make more sense to hire pro-

fessional Lean coaches or consultants, instead of normal developers.” 

(Department leader of seat development) 

First of all, coaches should be experienced to give an optimal guidance 

and support. Otherwise it is impossible to give a valid advice.163 On the 

contrary, experts of a new concept are rare at the beginning. The Lean 

RD program recruits the navigators for one year from all over RD at 

Daimler AG. Due to that, a constant fluctuation is caused. At this point, 

                                                 
161 Compare with appendix 16: Employee feedback about Lean RD 
162 Compare with appendix 17: Final feedback of the middle management of RD/KIS 
163 Rother, 2013, p 239 
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would it not be better to keep the experienced ones? According to Peter 

Pautsch, it is crucial for the success of the program to have internal 

experts.164 

Another weakness is the hierarchy difference. In general a navigator is 

a regular employee and the coached people are team and department 

leaders, who are strongly hierarchy oriented. 

Connected with the previous point, the navigator supports the team 

leader by applying the Lean tools and starting to track agreed measures. 

The most important topic, the invisible side of Lean, which is the man-

agement behavior, was not taught. The reason therefore is a lack of the 

method and experience knowledge of the navigator regarding the man-

agement position. 

Furthermore, the top management is again an obstacle for the change 

of the company’s culture. The fact, that the middle management orien-

tates one self’s behavior on the behavior of the top management, en-

dangers the success of Lean RD. At the moment, the top management 

is not changing the behavior, even worse it delegates the cultural 

change downwards and sticks to the established routines.165 

A navigator alone cannot change the company’s culture if there is no 

support. The best examples are the previous mentioned facts and the 

Leadership 2020 vision, which claims an agile culture.166 Beyond that, 

navigators are often temporarily replaced by externals in their home 

departments and sometimes even threatened by the loss of the work-

place if they do not return earlier. This attitude leads directly to a poor 

performance and not to a real change in the company, when the attempt 

                                                 
164 Pautsch, Lean für Manager, 2016, p 134 
165 Rother, 2013, p 245 
166 Daimler AG, 2017 
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is blocked this strong. This reduces the motivation for joining the Lean 

project, but also gives a clear insight in the difference of companywide 

internal advertisement and reality. 

5.2. Difficulties in the sustainability phase in the seat devel-

opment department 

An aspect, which should be mentioned here, is the time consuming pro-

cess of generating a list of measures and the precise tracking of those. 

According to literature, the list approach does not develop the problem 

solving abilities of the employees. Unfortunately, it does not change 

the daily routine. Furthermore, it can be used as a self-defense tool that 

the activity is performed until the due date. Even worse, the activity 

has a higher priority as the overall process optimization.167 The de-

scribed circumstances could be observed during the Lean wave in the 

seat development department, when a project group discussed about a 

better internal cooperation standard. The actual outcome was not that 

important in comparison to the performed activity. 

The tracking of the list’s measures and the estimated time savings are 

almost impossible in RD. Furthermore, a department internal employee 

is responsible for the tracking of the measures against the hierarchy. 

Lean management training, in terms of problem solving and leading 

employees, was not instructed to the managers of the seat development 

department. How should the managers continue the Lean approach by 

only knowing the Lean tools, the visible part of the Lean approach? 

The only chance to change is to practice the new methods until they 

become a natural habit and in future a cultural change.168  

                                                 
167 Rother, 2013, p 52 
168 Rother, 2013, p 238 
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6. Conclusion 

The aim of the master thesis at the RD center at Daimler AG was to 

examine the applicability of the Lean approach between the interface 

of the seat development and product documentation department. 

At the beginning of the thesis, the most important theoretical aspects 

of the Lean philosophy and change methods were presented. In addi-

tion, the initial situation was documented by using the four dimensions 

approach and the value stream analysis. 

Based on these findings, potential for improvements were transformed 

into a vision and the desired value stream was derived from it. There-

fore, a standardized, transparent and controllable process was devel-

oped by combining Lean management with agile methods. Especially 

the implementation of Lean Daily Management built the basis for an 

overall process transparency. 

Building on that standard, the cooperation concept for the whole re-

lease workflow could have been implemented. After the achieved 

transformation, the coordination and agreement effort of all three par-

ties involved was reduced drastically. In future, the saved time could 

be used for continuously improving of the current system. 

From now on the seat development and documentation department are 

responsible for further implementations and measures which shall im-

prove and challenge the operating system. 

Further investigations should concentrate on identifying the reasons for 

the high amount of part changes in the upstream processes and evaluate 

these reasons as well as the investigation into the packaging and draw-

ing checking.  
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1) Lean RD tools 
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2) Lean RD Employee survey 
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3) Ideas Workshop seat development 
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4) Overarching measure of the documentation 

process169170 

 

  

                                                 
169 An overarching measure is a measure which is relevant for the whole RD at Daim-

ler AG and therefore linked to a top level manager of RD 
170 Compare with appendix 4: Overarching measure of the documentation process 

Contains confidential material 
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5) Release Management KEM report 
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6) Overview and explanation of process icons 

 

Process element 

One process symbol First process      

characteristic 

Second process 

characteristic 

Process description 

Additional process information (if available) 

 

Process symbols 

 

Checking 

 

Documentation 

 

Information, clarifying, meeting 

 

Planning 

 

Processing 

 

Controlling 
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Process characteristic 

 

Value adding process 

 

Partly value adding 

 

Waste 

 

Standardized process sequence 

 

Creative process 

 

Partly standardized process 

 

No standardized process se-

quence 

171 

  

                                                 
171 Schuh, 2013, p 152 
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7) Value stream analysis 

  



 

91 

 

8) Interview with a developer of RD/KIC 

Question 1: How do you like the support of the documentation de-

partment? 

I am a developer at Daimler AG for over 20 years and gathered expe-

rience in the field of interior and cockpit development. The challenge 

at the moment is that the amount of car models and the variety of the 

related parts increased exponentially over the last 10 years. This leads 

to more changes in every part during the development process. Unfor-

tunately, the documentation team was centralized and continuously de-

creased. Furthermore external support was canceled due to a strategic 

management decision. Therefore the service level is not satisfying. 

Question 2: Why do you think that there are so many mistakes in 

the KEM formulas which makes the whole release 

workflow to such a redundant process? 

In my opinion, there are several drivers for mistakes. On the one hand, 

I try to fill in the KEM sheets as good as possible, but on the other hand 

the documentation team almost always complains about it. The main 

focus of a developer is to develop his amount of parts till start of pro-

duction. The logic behind the structure of the documentation should be 

on the documentation side. But if there is a question they do not support 

as imagined. 

Question 3: What would be the ideal working model for the future? 

It would be good that one representative of the documentation team is 

daily present in the developing teams. Then a preloading could prevent 

a trouble shooting or several correcting loops at the end of the release 

management. Another suggestion is that one documentation expert 

could attend the change circle meeting, where each change of each part 

is discussed.  
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9) Interview with a developer of RD/KIS 

Question 1: How do you like the support of the documentation de-

partment? 

The support of the documentation team is good. Support of the docu-

mentation process is given, when needed. The aim of the support is to 

guarantee correct KEMs. 

Question 2: Why do you think that there are so many mistakes in 

the KEM formulas which makes the whole release 

workflow to such a redundant process? 

In my opinion there is a lack of knowledge in the construction depart-

ment about the correct fill out of KEMs and also a lack of knowledge 

about the consequences for the further documentation process. 

In addition, there is a specific problem in generating drawings accord-

ing to the standard, which leads to a high rejection rate. To improve 

this, a lot of additional communication of the developers and external 

service contractors is needed. Furthermore, the communication with 

the responsible release manager in Pune, because of language difficul-

ties and another time zone, is not optimal. 

Question 3: What would be the ideal working model for the future? 

The dream of a developer would be a release & documentation man-

agement in one hand. The responsible release manager is physically 

present on the department floor and changes can be discussed imme-

diately. 
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10) Interview with a documentation expert of 

RD/BPP 

Question 1: How do you like the support of the seat development 

department? 

When I started in the documentation team for the seat developers, after 

working in the internal seat production, I worked on the same floor 

with them. When there was a part change occurring, the developer 

came to me, we discussed the issue and I started the workflow. Nowa-

days, we are located on the other side of RD and have only contact via 

phone and email. The problem is that the change requests are not filled 

out properly and therefore there a lot of clarification actions are needed. 

Question 2: Why do you think that there are so many mistakes in 

the KEM formulas which makes the whole release 

workflow to such a redundant process? 

There are several reasons. If the developer does not understand himself 

when a part is replaced by another one with another geometry and then 

he/she has to explain that to a colleague in India. The outcome has to 

be poor. Other reasons are maybe a lack of interest or time to under-

stand the BoM. 

Question 3: What would be the ideal working model for the future? 

In my opinion it would be good if the status quo could be changed back. 

The release manager, the developer and me sit next to each other and 

could perform the release process at once without occurring errors and 

related rework. Otherwise it would be good if every person who is in-

volved in the current process has the same understanding of the BoM. 
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11) Ideal value stream  
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12) Desired value stream 
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13) Explanation for the sequence determination 
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14) PDM basic training 
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15) Responsibilities RASCI-chart 

 

1

One 

developer in 

each team of 

RD/KIS

Every 

developer, 

who has a 

KEM in the 

workflow

Team leader

2 MBRDI Pune Developer
Relevant 

developers
RD/BPP

3 MBRDI Pune
Relevant 

developers

4

KEM 

responsible 

developers

RD/BPP
Relevant 

developers

5

Platform 

responsible 

RD/BPP

6

KEM 

responsible 

developer

RD/BPP

7 MBRDI Pune Developer

8

KEM 

responsible 

developer

RD/BPP

9

One 

developer in 

each team of 

RD/KIS

Team leader, 

MBRDI Pune

10

One 

developer in 

each team of 

RD/KIS

Developers, 

MBRDI Pune 

and RD/BPP

11

One 

developer in 

each team of 

RD/KIS

RD/BPP and 

MBRDI Pune

12

One 

developer in 

each team of 

RD/KIS

Developers, 

MBRDI Pune 

and RD/BPP

13

One 

developer in 

each team of 

RD/KIS

RD/BPP and 

MBRDI Pune
developers

14

One 

developer in 

each team of 

RD/KIS

RD/BPP & 

developers

Organization of improvement 

workshop
weekly

Execution of the queue 

replenishment meeting
every second day

Adaption of the throughput 

time and WIP
every second week

Feedback rounds weekly

Evaluation of the variance weekly

Update of the KPIs weekly

Adaption of the task daily

Documentation of variance daily

Date request of RD/BPP daily

Date request of RD/KIS daily

Availability of capacity daily

Prioritisation of the tasks daily

Execution of the cooperation 

meeting
daily

Feedack of the ongoing tasks daily

TCR: Tasks - Competences - Responsibility
Organisation Daimler AG Competence

Department/ Process RD/KIS & MBRDI Pune & RD/BPP

R
es

p
o

n
si

b
le

A
p

p
ro

v
a

l

S
u

p
p

o
rt

In
fo

rm
ed

C
o

n
su

lt

Area Release workflow

Number. Task Frequence
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Legend Role

R(V) active role

A passive role

S
active / 

passive role

I passive role

C active role

Responsible

Meaning

Support

Inform

Consult

Details

This person is responsible for 

the preparation and control of 

the task

This person approves the 

process

This person provides data and 

expertise

This person has to be informed 

about changes and decisions

This person is an active team 

member

Approval
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16) Employee feedback about Lean RD 

 

 

29%

14%
57%

Instead of srategic thinking, a 
motviated doing is taking place

I strongly agree

I agree with restrictions

Partly yes, partly no

I disagree

I strongly disagree

No comment
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57%
15%

14%

14%

Employees are mainly not involved 
in the change process

I strongly agree

I agree with restrictions

Partly yes, partly no

I disagree

I strongly disagree

No comment

43%

28%

29%

Employees would like to play a 
more active role in the process

I strongly agree

I agree with restrictions

Partly yes, partly no

I disagree

I strongly disagree

No comment
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28%

43%

29%

There is a lack of change 
communication and reasoning

I strongly agree

I agree with restrictions

Partly yes, partly no

I disagree

I strongly disagree

No comment

15%

57%

14%

14%

Lack of commitment of the 
employees endanger the success

I strongly agree

I agree with restrictions

Partly yes, partly no

I disagree

I strongly disagree

No comment
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28%

29%
14%

29%

Lean management is performed to 
be performed without the focus on 

quality and service

I strongly agree

I agree with restrictions

Partly yes, partly no

I disagree

I strongly disagree

No comment

36%

54%

1%
9%

Spended time for Lean RD

Team leader slots

Department leaders in
workshops

Employees during regular
team communication

Average time for each
employee
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17) Final feedback of the middle management of 

RD/KIS 
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