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Abstract 
Continuous Improvement processes are commonly used by many organizations facing 

competitive pressure. By implementing continuous incremental changes, it allows optimizing 

resources while maintaining flexibility. However, it requires significant resources and 

involvement from all levels of management, as well as field workers. Continuous Improvement is 

based on the study of processes and the identification of recurrent problems; therefore it is 

particularly adapted to manufacturing activities and other repetitive processes. R&D (Research 

and Development) activities are less repetitive and tend to be iterative, which make them more 

difficult to study. Yet these activities represent a strong competitive asset and an early mistake 

or misunderstanding might have a significant cost. 

The objective of this project was to study the deployment of Continuous Improvement for R&D 

processes through a literature review and a case study in the pharmaceutical industry. Action 

research has been the research method that has been employed; the particularity of this method 

is that the researcher participates actively to the studied change. 

It resulted in the identification of some characteristics that have to be taken into account in the 

deployment of improvement activities. First the culture is based on problem-solving, which 

increase the efficiency of data study and analytical method whilst formalization tools are less 

efficient, as well as performance indicators related to improvement activities. Besides, the need 

of customers (both internal and external) is difficult to define and is subject to evolution; this 

issue tends to be aggravated by a lack of communication. Moreover, development projects being 

unique and highly iterative, it is recommended to study processes at a more conceptual level, 

although no specific mapping tool seems particularly adapted. Finally, beside the study of 

general processes, the study of each individual project (project reviews) allows individual and 

collective learning. 

This project also propose a tool allowing the study of information flows between activities and 

teams in order to reduce mismatch between need and reality (and thus communication issues). 

This tool relies on the use of local SIPOC diagrams to represent activities and the mapping of 

flows between each of them. 
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1 

1. Introduction 
This first part aims at setting the context of this thesis. The frame of this work and the company supporting 

the case study are introduced before focusing on the studied issue and the research questions. Then an outline 

of the thesis is presented. 

 Unpleasant surprises 1.1.

Hamburg, Germany, October 2006. The aircraft manufacturing company Airbus announces that 

the first deliveries of the new A380 aircraft shall be delayed for several months. This is the third 

time these deliveries are postponed, and serious doubts begin to spread across the airlines 

around the world. The cost for the company is expected to reach several billion euros.  

Among the explanations presented by the CEO, the main reason stands in one word: cables. The 

A380 designers had the ambition to propose their customer a highly customizable interior 

design, which makes much cable length necessary. Whilst the A320 model requires only 18 

kilometres per plane, each A380 is filled with around 530 kilometres. This makes more than 

seven kilometres of cable for each meter of plane. No need to say how complex the project is. 

When the cables have to be assembled in the plane, Airbus teams realize that those cables are 

too short by a few millimetres1. Whatever the way the problem is tackled, there is no immediate 

solution. 530 kilometres of cables performing 1,150 separate functions and more than 100,000 

connectors throughout the whole plane have to be redesigned from scratch. 

How could this happen, and, most of all, how could it be discovered so late? This huge project, 

industrial pride of the European Union, symbol of transnational cooperation, now raises 

concerns. The lack of integration of Airbus is particularly pointed. The development teams 

located in different countries did not work on the same Computer-Aided Design software2, and 

when they did it was on different versions which are mutually incompatible. Moreover, the team 

in charge of the digital mock-up of wiring was still in a training phase3. The problem was actually 

reported by the assembly line workers from autumn 2004, but their remarks never reached 

development facilities. 

4.8 billion euros and some changes at the head of the company later, many employees wonder 

how this problem could have remained unfixed for so long. But expensive R&D projects are not 

specific to the aircraft industry; similar issues can be met for instance in high-tech industry, 

energy industry, or pharmaceutical industry. 

If there is a magic trick that makes all development processes naturally clear, efficient and 

flexible, it has not been found out yet. However, there are some principles that allow industrial 

processes to be gradually improved and adapted to the need, principles gathered under the 

                                                             

1 The NY Times, Dec. 11, 2006: http://www.nytimes.com/2006/12/11/business/worldbusiness/11iht-
airbus.3860198.html?pagewanted=1&_r=2 Consulted Aug. 2014 

2 Le Figaro, Mar. 11, 2008: http://www.lefigaro.fr/societes-francaises/2008/03/11/04010-
20080311ARTFIG00323-airbus-la-revanchede-hambourg-.php Consulted Aug. 2014 

3 L’Usine Nouvelle, Mar. 26, 2007 : http://www.usinenouvelle.com/article/a-380-quand-la-cao-s-
emmele.N17079 Consulted Aug. 2014 

http://www.nytimes.com/2006/12/11/business/worldbusiness/11iht-airbus.3860198.html?pagewanted=1&_r=2
http://www.nytimes.com/2006/12/11/business/worldbusiness/11iht-airbus.3860198.html?pagewanted=1&_r=2
http://www.lefigaro.fr/societes-francaises/2008/03/11/04010-20080311ARTFIG00323-airbus-la-revanchede-hambourg-.php
http://www.lefigaro.fr/societes-francaises/2008/03/11/04010-20080311ARTFIG00323-airbus-la-revanchede-hambourg-.php
http://www.usinenouvelle.com/article/a-380-quand-la-cao-s-emmele.N17079
http://www.usinenouvelle.com/article/a-380-quand-la-cao-s-emmele.N17079
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appellation “continuous improvement”. Lillrank et al. (2001) propose this definition for 

continuous improvement: 

CI is a purposeful and explicit set of principles, mechanisms and activities within an organisation adopted 

to generate on-going systematic and cumulative improvement in deliverables, operating procedures and 

systems. CI contributes positively to the organization’s target achievement. 

Through a literature review and an empirical case study, the purpose of this thesis is to study the 

deployment of CI for R&D processes in order to, maybe, spare some organisations from facing 

unpleasant surprises. 

 Background presentation 1.2.

This master thesis is the final step of my training in the frame of a double-degree agreement 

between Linköping University (Sweden) and Grenoble Institute of Technology (France). The 

programme of this agreement included a period in an organisation, and I benefited from this 

period to support the case-study of the thesis, allowing hypotheses testing and providing 

experimental results. 

From December 2013 to May 2014, I was welcomed in the French R&D facility of a 

pharmaceutical company that, for confidentiality issues, shall be called company CX.  

 Company CX 1.2.1.

This American company develops and manufactures healthcare technologies, such as medical 

supplies, devices, and equipment and diagnosis products. CX is present all over the world with 

several tens of thousands employees through various business segments. 

In 2006, CX started development for a new product: a pre-filled syringe (drug is introduced in 

the syringe during the manufacturing phase). By reducing work for physicians when using the 

syringe, it decreases risk of contamination, use of a wrong product, and administration of a 

wrong quantity. Although syringes were core products for CX, the company had no experience in 

pharmaceutical products which were required to fill syringes. In order to deal with this new 

product range, a new R&D subdivision had to be created. 

 Division DY 1.2.2.

This subdivision was built in France and became the DY division, with around 80 people working 

there. Manufacturing facilities for these products were deployed later in the United States. 

Over the first years, the lack of background and the pharmaceutical constraints led to a “zero-

risk” policy: heavy investments have been made in equipment and procedures, although some of 

them can be considered today as redundant. The objective was to ensure that production and 

commercialisation agreements from international pharmaceutical institutions are obtained. It 

appeared one day that costs were higher than in other similar facilities, and such a division do 

not bring any direct profit to the company. There was at this moment a sufficient background to 

identify which costs were necessary and which were not; this is why management eventually 

chose to deploy continuous improvement. 

 Purpose of this study 1.3.

This period in the company CX has been fructuous for the research project. However, gathering 

data was not the only objective: a mission had to fulfil for the company with practical objectives. 
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 Objective of the internship: practical problem 1.3.1.

The goal of my mission when coming to CX was to support the launch of continuous 

improvement (CI) development. My role was to identify need, define procedures, bring tools and 

technics to the organisation and raise employees’ awareness regarding continuous 

improvement. This work included the launch of pilot tests and the definition of an 

implementation plan. Another part of the mission was to monitor and take part to simple CI 

projects. 

 Research questions: academic problem 1.3.2.

The topic of this thesis therefore deals with the main issue of that mission, which is the 

deployment of CI in such a context. Quickly I have been able to observe that CI strongly relies on 

the environment, and it seems to me that it is a relevant issue in engineering management. The 

following step was therefore to formulate the research questions: 

o How to deploy Continuous Improvement in an R&D facility? 

o What is specific to R&D in CI implementation? 

 First hypotheses 1.3.3.

In order to begin this study in the best conditions, it sounded convenient to have an orientation 

to give to the research, something that could be used as a basis to organise the project. Finding 

relevant hypothesis could provide me that direction I was looking for. During the first stages of 

the literature review, while looking for relevant references, a forum page of the Lean Enterprise 

Institute (Anon., 2010) provided an interesting basis for further study. Although it is dealing 

more with lean, two hypotheses from this discussion have been found to challenge in this thesis: 

Hypothesis 1: The creation of a problem-solving culture strongly fosters CI in an R&D context. 

Scientists and technicians being “wired to solve problems”, they have to be challenged with data 

and scientific methods more than ready-made tools. 

“Ready-made tools” refers here to generic tools with a high level of formalisation which can be 

applied for various problems, while users do not have to control the underlying principles of 

those tools. 

Hypothesis 2: In an R&D context, processes have to be studied at a more conceptual level, higher 

than it is done with usual CI. SIPOC and swim-lanes mapping are for instance a more efficient 

combination than conventional VSM to represent a process. 

A “more conceptual level” means that abstraction and interpretation skills are required, instead 

of just studying repetitive facts. 

Those two hypotheses gather much underlying information regarding the subject of this thesis. 

Validating or rejecting each of them would therefore provide a significant part of answer for the 

research questions. All along the study of the research problem, I have tried to link observations 

and results to those hypotheses. 

 Industrial relevance 1.3.4.

Over the last decades, competitiveness has led organisations to permanently develop quality 

management policies. Continuous improvement, which is one of the strategies that may be used 

in order to enhance efficiency and productivity, has been widely studied and has provided 
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successful results in various contexts (private and public, small and bigger organisations, eastern 

and western cultures). However, it generally deals with operational processes (Robinson, 1991). 

Whilst organisations have successfully implemented CI in manufacturing and some support 

functions, knowledge about CI in development processes is more recent and sparser 

(Bartezzaghi, et al., 1997). It is legitimate to assume that performance in those fields might have 

a significant benefit for competitiveness. 

The purpose of this thesis is not to provide a ready-made guideline for anyone willing to 

implement CI in development processes. It is rather to provide reflection basis and orientations 

for whoever wants to adapt CI in a research and development context. Besides, this thesis also 

aims at being a potential resource for future research about comparison between CI in different 

environments. 

 Position of the thesis 1.4.

This thesis is based on a literature review and provides its own contribution. Table 1 presents its 

position compared to some of the main references used in this project. Only sources referring to 

CI in R&D appear in this table. 

Table 1: Position of the thesis (7) compared to literature (1 to 6) regarding CI in R&D 

 

1. Wheelwright, S., & Clark, K. (1992). Revolutionizing Product Development. Quantum 

Leaps in Speed, Efficiency, and Quality. The Free Press. 

2. Bartezzaghi, E., Corso, M., & Verganti, R. (1997). Continuous improvement and inter-

project learning in new product development. International journal of technology 

management, 14(11), 116-138. 

3. Smith, P., & Reinertsen, D. (1998). Developing Product in Half the Time; New Rules, New 

Tools. New York: Wiley. 

4. Cronemyr, P. (2000). Towards a Learning Organization for Product Development. 

Licentiate Thesis, Linköping University, Department of Mechanical Engineering, 

Linköping, Sweden. 

5. Morgan, J., & Liker, J. (2006). The Toyota Product Development System Integrating 

People, Process and Technology. New York: Productivity Press. 

6. Schulze, A., Schmitt, P., Heinzen, M., Maryl, P., Heller, D., & Boutellier, R. (2013). Exploring 

the 4I framework of organisational learning in product development: value stream 

mapping as facilitator. Internation al Journal of Computer Integrated Manufacturing, 

26(12), 1136-1150. 

 

 

R&D culture

Study of processes

Learning

Management role

Communication

Lean in R&D

1 2 3 4 5 6 7

2006 2008 2010 2012 201420041992 1994 1996 1998 2000 2002
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 Thesis outline 1.5.

The objective of chapters 1 and 2 is to bring information regarding the context in which the 

study has been led, by answering questions ’What?’, ‘Where?’, ‘When?’, ‘Why?’ and ‘How?’. Then 

the core of the work is presented from chapter 3 to chapter 5, with a review of existing literature 

about CI in general and CI in R&D (chapter 3). Chapter 4 provides results based on the outputs 

from the case study, including suggestion of tools that might be appropriate in the studied 

context. The findings from those two last chapters are discussed in chapter 5, which draws 

interpretations and conclusions from the whole study. The whole project is summarized in 

chapter 6. 
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2. Methodology 
This chapter purpose is to present how the thesis has been led. It involves the evolution of the subject over 

time, hypothesis used and how the literature review and the case study have been approached. 

 Evolution of the research questions 2.1.

At the beginning of this internship at CX, when starting the master thesis project, it was obvious 

that it would deal with continuous improvement deployment. The issue was how to approach 

such a wide subject. After discussing with my supervisor Peter Cronemyr, he advised me to focus 

on what is specific to the facility: research and development processes. As a matter of fact, I 

quickly realised that literature about CI is wide for manufacturing and some service processes, 

but it is scarcer when it comes to processes which are less formalised and deal more with 

incertitude. Yet R&D does deal with stepping back and forth between ideas. It also deals with 

intuition, which is rather difficult to formalise. 

Then the question of the scope arose. Being able to adapt CI to R&D requires knowing general CI 

features, but also to have basic knowledge about R&D processes. This was mainly the purpose of 

the theoretical background part. But setting delimitations was also necessary in order to keep it 

manageable in a six-month time frame. 

o This thesis DOES include: presentation of CI general features, introduction to R&D 

processes, theoretical background for CI in R&D, analysis of previous situation in the 

case study organisation, study of the employees state of mind regarding CI, presentation 

of pilot tests and results, suggestions regarding adaptations to make for implementation 

o This thesis DOES NOT include: practical implementation of CI in the case study 

organisation and its results, lean theory, R&D theory 

 Organisation of the study 2.2.

It is rather difficult to represent how the thesis was lead over time through sequential stages. My 

will was to permanently fit with the evolution of the case study by going back and forth between 

literature (theory) and field requirements (practise), using both inductive and deductive 

approaches. However, it seems relevant to present it through five overlapping phases (see 

Figure 1). Definition of the need refers to the practical problem in the company, which was used 

to set the scope of the study. Literature review has been exploited to identify tools and pilot 

tests. Most of the thesis has been written after the end of the case study. 

 

Figure 1: Organisation of the project over time 
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 Approach in the organisation 2.3.

My role in the company was not just about leading a study, but also taking part to the change 

that was studied. This particular position requires a specific approach. 

 The dual role – Action research 2.3.1.

I had two positions in the organisation during this internship: I was both consultant and 

researcher. Those two roles tend to be independent: the company wanted me to provide 

practical results and attached no importance to the research work, while some of the practical 

results are not interesting for this thesis. Here comes the notion of action research, where the 

researcher takes part to the environment he studies. 

Lewin (1946) describes action research as action and knowledge creation led in parallel by the 

researcher when he cooperates with the client/practitioner in an action of planned change 

(Lewin, 1946). Therefore the researcher has to assume the consulting of different alternatives of 

action, evaluation and experiments while performing research in order to produce long-term 

knowledge. 

Those two roles may sometimes lead to confusion. Focusing too much on one of these roles 

might be prejudicial for the other one; therefore a balance has to be found. Westlander (1999) 

states (translated from Swedish): 

In action research, the researcher role and the consultant role are two different things. […] In the 

consultant role the consultant can devote himself/herself to the helping function and to the client’s needs, 

and if useful research results are available these are used. In the researcher role the researcher has to carry 

out a double task and a not very easy adjustment, to satisfy the client’s needs and at the same time deliver 

new, and if possible, generalizable results to the body of change research. 

This position results in a dilemma that Westlander (1999) summarises in a table (see Table 2). 

Table 2: The goal dilemma for an action researcher – Source: (Westlander, 1999) 

 The purely research-minded 

researcher 

Versus The purely service-minded 

researcher 

 

 Collects data of insignificant usability 

for the client but of great scientific 

value 

Versus Collects data of great practical value for 

the client but of insignificant scientific 

value 

 

 The great consumption of time needed 

for a scientifically well-founded 

analysis before a measure can be 

decided upon 

Versus The scarce time available for delivering 

a reasonably well-founded practical 

solution 

 

 

Action research can be compared to a more “usual” science. This has been done by Elden and 

Chisholm (1993): they compare normal science (defined experiment), classical action research 

(study of a system) and advanced action research (study of an open system). Two comparisons 

made by Elden and Chisholm were combined by Westlander (1999), and then compressed by 

Cronemyr (2000) (see Table 3). It is possible to observe that this project mostly fit with classical 

action research. 
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Table 3: Comparison of normal science, classical action research and advanced action research – Compressed 

version by (Cronemyr, 2000) based on a compilation by (Westlander, 1999), based on (Chisholm & Elden, 

1993) - # identifies what is the closest to this project 

Main features Normal science Classical action research Advanced action research 

Main purpose Laboratory 

experiment as 

model 

Solving practical problems and 

contributing to general theory 

Also: Making change and 

learning a self-generating and 

self-maintaining process # 

Research 

design 

Experimental 

design. 

Researcher is sole 

creator of the 

study 

A laboratory-like experiment. 

Local knowledge contributes to 

general theory # 

Participatory approach: people 

who supply the data become 

full partners or co-researchers 

Purpose and 

value choice 

Theory-building, 

abstract 

modelling, 

produce 

representational 

knowledge 

Important issues are what is 

studied, how, who makes sense 

of data, who learns 

Also: The capacity of the 

system is being studied. 

Emphasis on possibility rather 

than on prediction # 

Contextual 

focus 

Context-

independent 

design. Sharp 

separation 

between theory 

and practise 

Context-bound inquiry. 

Problem definition grounded in 

the participants definition of the 

context, multidisciplinary, 

prospective approach # 

Also: Contextual focus is more 

complex, participant-grounded 

over a longer time-frame 

Change-based 

data and 

sense-making 

N/A Data needed to track the 

consequences of intended 

changes; systematic data 

collection # 

Ordinary members can 

generate valid knowledge as 

partners in a systematic 

empirical inquiry. Insiders’ 

own cognitive map or local 

theory as legitimate as the 

scientist’s 

Participation 

in the 

research 

process 

Subject do not 

participate in 

having an 

influence on the 

process 

Participants produce important 

data. Researchers need the 

insider’s help to understand 

context and culture 

Also: Participants play a much 

more central, generative role # 

Knowledge 

diffusion 

Traditional 

scientific 

publication 

Beliefs that a good solution will 

spread automatically. 

Researchers identify learning 

effects at a final stage # 

All participants diffuse 

experience to a much wider 

audience and field of potential 

application 

Evaluation 

model 

System evaluation Performance evaluation # Performance evaluation 

Study object N/A Single production or company 

level # 

Company, community, country 
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 Data collection technics 2.3.2.

As this study deals with the understanding of a specific situation and its underlying mechanisms, 

qualitative methods have to be used. Thus observations and interviews are the most appropriate 

tools. 

Patton (1990) states that interviews are appropriate to obtain information that cannot be 

gathered through observation (Patton, 1990): 

We interview people to find out from them those things we cannot directly observe… We cannot observe 

feelings, thoughts, and intentions. We cannot observe behaviours that took place at some previous point in 

time. We cannot observe situations that preclude the presence of an observer. […] We have to ask people 

about those things. The purpose of interviewing, then, is to allow us enter into the other person’s 

perspective. 

Several types of interviews are available, according to the chosen structure (see Table 4). Highly 

structured interviews do not allow deep sharing of perspectives with interviewees. For that 

purpose, less structured methods are preferable for qualitative research (Merriam, 1998). For 

semi-structured formats, themes are defined previously in order to identify precisely the wanted 

information, but the interviewer has the freedom to ask and formulate question according to the 

evolution of the dialogue. Unstructured interviews are useful when the interviewer is not 

familiar enough with a subject to ask specific questions. The interview is therefore more 

exploratory (Merriam, 1998). 

Table 4: Interview structures – Based on (Merriam, 1998) 

 Highly 

structured/Standardized 

Semi-structured Unstructured/Informal  

 Wording of questions 

predetermined 

Order of question predetermined 

Oral form of a survey 

Mix of more- and less-structured 

questions 

Open-ended questions 

Flexible, exploratory 

More like a conversation 

 

 

Table 5: List of semi-structured interviews 

Interviewee Subject Duration 

Tech. Services technician 1 Perception of CI deployment & tools 30 min 

Tech. Services technician 2 Perception of KAS & Process mapping 25 min 

Tech. Services technician 3 Perception of CI deployment & tools 40 min 

Lab supervisor + technician Process mapping & Over-quality 25 min 

Production team manager Lack of flexibility & communication 20 min 

Tech. Services engineer CI for pure R&D 15 min 

R&D laboratories manager CI for R&D processes 30 min 

R&D operations manager CI deployment in the division 25 min 
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Table 6: Main topics for unstructured interviews 

Topic Examples of questions 

Definition and perception 

of the job 

What do you do (in general/in this process)? What are your tasks? 

What are the boundaries? 

Who are you working for? 

Do you feel that what you do is useful? 

Organisation and 

communication 

Do you know what [someone else/another department] do (with this 

results/about this problem)? 

How do you communicate with [someone else/another department]? 

What is the nature of your relationship with them? 

Could you explain me this organigram? 

Dealing with problems Which issues do you often meet? 

What prevent you from doing your work well? 

How do you think this could be solved? 

Why is this/are those solution(s) not implemented? Have you ever tried? 

Perception of CI Do you think [a specific tool] could be relevant in this organisation? 

Why do/don’t you use it? 

What/Who prevent it from being efficient? 

What could be done to make it more efficient? 

What do you think of what has been done so far? 

Could this tool be applied for another problem/context? 

 

For this project, semi-structured and unstructured formats have been used. Unstructured 

interviews have been led most of the time in order to understand how employees perceive the 

general situation, and let them bring what bothers them or what is important for them 

(Westlander, 2000). Some topics for unstructured interviews used in this project are presented 

in Table 6. When focusing on specific areas seemed appropriate, I led semi-structured personal 

interviews. In those cases, I prepared between five and seven questions that I used as a basis to 

create a dialogue with the interviewee for 20 to 30 minutes, letting him choose specific points to 

deepen (see Table 5). 

It has been interesting to notice how some employees’ mind can slightly change from an 

interview to the other, and how they perceive their environment differently depending on how 

information are presented (and by who). The solution for this was to ask similar questions over 

several interviews. 

Regarding observations, Merriam (1998) states that they are different from interviews in two 

major ways: 

First, observations take place in the natural field setting instead of a location designated for the purpose of 

interviewing; second, observational data represent a first-hand encounter with the phenomenon of interest 

rather than a second-hand account of the world obtained in an interview. 
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The main weakness of observation is that it relies on the human perception, which is highly 

subjective and selective. For that reason, some researchers are trained to observational 

techniques. This training includes “learning how to write descriptively; practicing the disciplined 

recording of field notes; knowing how to separate detail from trivia… and using rigorous methods 

to validate observations” (Patton, 1990). 

Merriam (1998) proposes a checklist of elements that can be observed in almost any context 

(see Table 7). For this project, a strong importance has been given to the interaction between 

employees, how they were acting and talking: “Who is doing/saying what and how?” Those 

elements were actually the most obvious to link with the topic of the thesis. 

Table 7: Checklist of elements to observe – Based on (Merriam, 1998) 

Element Description Use in this study 

The physical setting What are the physical attributes of the scene? Which is 

the context? Which resources are available? 

Used partly 

The participants Who is in the scene? What are their role and their 

characteristics? 

Used partly 

Activities and 

interactions 

What is going on? How do people interact with the 

activity? With one another? 

Used extensively 

Conversations What content? Who speaks to whom? Who listens? Used extensively 

Subtle factors Informal activities, symbolic meanings of words, non-

verbal communication, what does not happen? 

Used extensively 

Your own behaviour What is your role? Are you interacting or just 

observing? What are your thoughts? 

Used partly 

 

Less importance has been given to physical settings, the link with the topic being more difficult 

to establish. I have observed my own behaviour when I had the feeling that it had a relevant 

impact on the other participants. As I was performing my consultant role at the same time as the 

observation phases, it was difficult to take notes and the global output of those observations was 

probably impacted by impressions and intuition. This is a major weakness of the observation 

aspect. 

Besides, I was unable to share my observations with anyone with some research background 

who could have confronted me in order to reduce personal biases. I have sometimes discussed 

with involved employees to get their feeling about some specific points, but their own biases 

where probably even more significant than mines and this approach deals more with 

“interviews” than “observations”. 

 Validity and reliability 2.4.

It belongs to the reader to determine if he/she gives credit to a study, by checking how data have 

been collected, analysed and interpreted. In qualitative research there is especially room for 

over interpretation and misunderstanding. It is therefore the role of the author to ensure 

credibility by giving importance to validity and reliability. 
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 Internal validity 2.4.1.

“Internal validity deals with the question of how research findings match reality” (Merriam, 1998). 

Ensuring internal validity allows ensuring that results capture what is really occurring. 

According to Ratcliffe (1983), reality cannot be measured directly because of three reasons 

(Ratcliffe, 1983): 

o “data do not speak for themselves; there is always an interpreter” 

o “one cannot observe or measure a phenomenon/event without changing it” 

o Numbers, equations, words “are all abstract, symbolic representations of reality, but not 

reality itself” 

Therefore something can be considered as true whereas it is not (Merriam, 1998). In order to 

ensure internal validity, Merriam (1998) suggests six technics (see Table 8). Triangulation has 

been used as much as possible, through the comparison of results from different methods 

(interviews, observations, pilot tests) and different sources (several interviewees). However, 

this strategy was sometimes impossible, because of a lack of available people, lack of people 

involved in a precise topic or lack of occurrence of an event. Those issues have also been met for 

the “long term observation” technic. 

Table 8: Technics to ensure internal validity – Based on (Merriam, 1998) 

Technic Description Use in this study 

Triangulation Use of several sources of data and/or several 

methods to confirm findings 

Used when possible 

Member checks Taking data and interpretations back to the people 

interviewed and asking them if results are plausible 

Used extensively 

Long-term 

observation 

Gathering data over a long period of time or repeated 

observation of the same phenomenon 

Used partly 

Peer examination Asking colleagues to comment the findings as they 

emerge 

Rarely used 

Participatory or 

collaborative modes 

of research 

Participants are involved in all phases of research Not used 

Researcher’s biases Clarifying researcher’s assumption and theoretical 

orientation at the outset of the study 

Used extensively 

 

“Member checks” technic that has been widely used: during each interview, I have tried to 

reformulate what interviewee was saying to ensure my understanding, and I shared my 

interpretations based on previous interviews and observations. As well, “researcher’s biases” 

has been ensured by defining hypothesis and presenting my background. Even though everyone 

has personal biases and is generally not fully aware of them, I have tried to identify mines and to 

take them into account in my study. For instance I have tried to have a critical view to any new 

information, even (and especially) for data comforting my previous opinion. One dangerous bias 

for me was especially the risk to “produce findings for my thesis, whatever their relevance”, 

which could lead to over interpretation and irrelevant results. 
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On the other hand, “peer examination” was used only through some meetings with my 

supervisor. Besides, my “consultant role” in the company did not allocate me enough time to 

involve participants in the different phases of research. 

 Reliability 2.4.2.

“Reliability refers to the extent to which research findings can be replicated” (Merriam, 1998). This 

definition means that reliability defines to what extent a study can be repeated and still 

producing the same results. This is a relevant notion in qualitative research since human 

behaviour is subject to evolution and therefore there is no “single reality” (Merriam, 1998). 

Merriam (1998) proposes three technics to ensure reliability (see Table 9). 

“Investigator’s position” has been clarified by presenting my background (see 1.2), how I 

collected data (see 2.3.2) and the context of the study (see 4.1). Moreover methodology is 

discussed at the end of this thesis (see 5.4). “Audit trail” has not been used because it is too 

complex to set up in an action research study. 

Table 9: Technics to ensure reliability – Based on (Merriam, 1998) 

Technic Description Use in this study 

Investigator’s 

position 

The researcher explains one’s assumptions, theoretical 

orientation, information selection basis and social 

context. 

Used 

Triangulation Use of several sources of data and/or several methods to 

confirm findings 

Used when possible 

Audit trail Independent researches authenticate the findings by 

following the design 

Not used 

 External validity 2.4.3.

“External validity is concerned with the extent to which the findings of one study can be applied to 

other situations” (Merriam, 1998). This is a matter of generalizability of the results. Findings are 

based on a study made in a specific context and researchers must be cautious when discussing 

their applicability to other contexts. It is tempting to assume that other similar situations are 

close enough to generalize results without analysing the impact of each design difference 

whereas correlations established in one study can be inappropriate in another context. 

Table 10: Technics to ensure external validity – Based on (Merriam, 1998) 

Technic Description Use in this study 

Rich, thick 

description 

Providing important description to enable 

readers if the research situation is close to their 

situations and if results can be transferred 

Used 

Typically or modal 

category 

Describing if the studied program is typical to 

others of the same class 

Not used 

Multisite design Using several sites, cases, situations Not used 

 

Once again, Merriam (1998) proposes three technics to ensure external validity. In the case 

study, the company had no interest to have generalizable results, thus external validity was 
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rather tough to ensure. The “multisite design” was impossible to use in my case, and I do not 

have enough background to evaluate whether there is a “class” that is defined by the situation 

where the findings are applicable. The only tool that I have been able to use was a rich 

description of the situation and the context. Therefore it leaves to the reader the responsibility 

to evaluate whether one’s situation can be seen as similar to this one. 
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3. Theoretical Framework 
The purpose of this third chapter is to present some theoretical knowledge through a literature review. This 

review deals with the main topics of this thesis, which are continuous improvement implementation and R&D 

process development. 

 Continuous improvement overview 3.1.

In this section is defined the concept of “Continuous Improvement” as it appears in literature. 

Here are described its evolution, its purpose, and the mains approaches of authors about it. 

 Historical overview 3.1.1.

The concept of “continuous improvement” was first introduced by Imai in 1986, being then 

described as a permanent improvement where every member of the organization is involved 

(Imai, 1986). However the concept existed before this date and it is difficult to define precisely 

when organizations started to use methods that today might be assimilated to this concept. It is 

known that some programs have been launched during the 1800s: (Schroeder & Robinson, 

1991). By the end of the 1800s and the beginning of the 1900s came scientific management: 

managers could use analyse and problem-solving tools in order to optimize production (Bhuiyan 

& Baghel, 2005). 

After the Second World War, US management experts such as Deming, Gilbreth and Juran 

introduced such programs in Japan, where the concept has been developped over the next 

decades with new ideas and new tools (Robinson, 1990). Modern CI is constituted of organized 

methodologies based on this evolution (Bhuiyan & Baghel, 2005). 

 What is Continuous Improvement? 3.1.2.

Even though the concept of CI is used in many organisations all over the world, it remains 

complex to find an agreement on a common definition in the literature. Some authors consider 

that CI is part of lean (Liker, 2004), or is part of total quality management (TQM) (Rapp & 

Eklund, 2002; Prajogo & Sohal, 2004). Lillrank et al. (2001) consider that CI may be seen as part 

of TQM, but they choose to study the organisational design aspect of CI independently from TQM.  

Continuous refers to the projects or episodes that follow each other within the same context and 

the same environment. Improvement corresponds to the change that is seen as a benefit 

regarding the organisation’s objectives and policies (Lillrank, et al., 2001). 

The incremental aspect of CI appears regularly in literature. CI is therefore seen as an 

“organization-wide process of focused and sustained incremental innovation” (Bessant & Caffyn, 

1997). Bessant and Caffyn add a comparison between CI and wearing down a rock through 

dripping water on it over an extended period of time, presenting CI as a never-ending process. 

Several authors agree on the fact that CI is a process that is systematically applied, trough small 

steps, and that it strongly relies on the employees participation (Irani & Sharp, 1997; Boer, et al., 

2000; Gertsen, 2001). Those features make CI significantly different from all kinds of major 

radical change, and there is much literature about this aspect (Choi, 1995). 

CI has also been described as an “umbrella concept” gathering many tools and techniques 

designed to improve manufacturing performance, including for instance Lean, Six Sigma, or the 

Theory of Constraint (Ehie & Sheu, 2005). It is also often assimilated to the “lean thinking” 
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approach (Imai, 1986; Womack & Jones, 1996), because of the focus on the customer value and 

the improvement of products, services, processes performances (through the reduction of 

variations, defects and all other kinds of waste) (Haikonen, et al., 2004; Liker, 2004; Bergman & 

Klefsjö, 2010). 

 The PDCA philosophy 3.1.3.

The never-ending aspect of CI can be represented through a cycle with no beginning and no end. 

This is what Shewhart did when he developed a model with four steps, which is known as the 

“PDCA cycle” or “Deming wheel” (see Figure 2) (Shewhart, 1939; Deming, 1986): 

o Plan: to design an improvement process 

o Do: to deploy a change or a test 

o Check (or sometimes Study): to analyse the results of the previous phase 

o Act: to take decisions based on the previous results 

This model has the advantage to be simple, and is often used to introduce continuous 

improvement or to build technics. 

 

Figure 2: PDCA cycle 

 Evolution to Six Sigma 3.1.4.

From the 1980s, a new process improvement methodology was created. Six Sigma purpose is to 

analyse process data in order to solve problems. The Six Sigma procedure is built on five steps: 

Define, Measure, Analyse, Improve, and Control (DMAIC). This structure can be seen as an 

“advanced PDCA”, designed to fit more a project management context (Cronemyr, et al., 2014). 

Six Sigma is based on the study of both quantitative and qualitative, the objective being to reduce 

the output variation of the process. This methodology, originally used for manufacturing 

processes, is now applied for all kinds of processes. 

 Goals and expected results 3.1.5.

It has been noticed so far that the purpose of CI is to make the organization progress, the aim 

being to maintain and improve its competitiveness through the knowledge and commitment of 

employees (van Dijk & van den Ende, 2002). However, there are some features regarding the 

results. Because of the incremental aspect of CI, the impact of isolated CI is almost non-existent. 

The impact of CI becomes relevant in the long term, when the changes are sustained (Bessant & 

Francis, 1999; Bessant, 2003). Another feature is that the cost of each change, as well as the 

global CI cost, has to remain low: organisations implementing CI expect to measure performance 

improvements without huge financial investments (Bhuiyan & Baghel, 2005; Fryer, et al., 2007). 

Plan 

Do 

Check 

Act 
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Besides those expected positive results, the implementation of CI also allows other benefits 

(Bessant & Caffyn, 1997). When employees are trained to CI, it becomes an aid to build an 

efficient management of change. It is also a way to develop learning through the organisation, 

thanks to the problem-solving culture it induces. Another relevant benefit is that employees are 

given the possibility to take part to decision-making and therefore influence their environment 

(Eklund, 1998). 

 CI implementation 3.2.

In this section, some information that might be useful for the implementation of CI in the 

company is gathered. This part is used as a basis before extension of the study to CI specifically 

in R&D facilities. 

 Requirements to deploy CI 3.2.1.

Continuous improvement relies on several factors that strongly influence the results and the 

success of the program. Literature about those issues is really wide, but some features come up 

regularly, and they are presented here. 

Lillrank et al. (2001) state that management generally launches CI in an organisation because of 

a set of external and internal conditions. The element that triggers this need for adaptation 

might be for instance a strong competitive pressure. The requirements could be then divided in 

five topics (Lillrank, et al., 2001): 

o The ability to ‘unfreeze’ principles and practices 

o The existence of slack resources that can be invested in CI 

o An incentive system 

o The existence of facilities, skills and equipment for CI 

o People who know what they are expected to do. 

This list gathers most of the principles that can be found in the literature in other forms 

(Bessant, 2003). Here is a presentation of those main requirements; some of them will be 

detailed later in this chapter, with practical examples. 

The participation of every employee 

Continuous improvement relies on the ability of everyone to understand what they do and how 

they do it, in order to be able to find potential improvements. This is why CI implies participation 

of the whole organisation, including the lower-level personnel (Schroeder & Robinson, 1993; 

Bessant & Francis, 1999). This is however difficult to make people join this program, because of 

several issues, including those ones (Bessant & Caffyn, 1997): 

o Many people are afraid of uncontrolled change: change is the root of continuous 

improvement, but it may be uncomfortable for people who have known a permanent 

situation for a while. On the other hand, the more people are involved in change, the 

more receptive they are to it. 

o People expect short-term returns while it takes time before CI brings significant results. 

This may lead to reduce motivation over time, and thus participation as well. 

o Some managers and employees have relative belief in the ability of other employees to 

contribute to CI, arguing that ‘not everyone is creative’. Considering that CI is way more 

efficient when everyone participate, there might be a ‘group effect’ against CI. 
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o The problem-solving activity is generally reserved for specialists who come up with ‘big-

bang’ solutions, which are supposed to be optimal. This leads to employees believing 

that there is no other way to solve problem than external intervention and 

reengineering. 

o The structure of the organisation may be seen as inappropriate to support CI 

o CI requires innovation skills that might be missing among non-specialist.  

Managers’ commitment 

Employees need to know what they have to do in order to be efficient. It has been shown that 

most change programs in organisations fail because there is a gap between what the 

management intend and the goals that emerge (Denning, 2010). For that reason, and because of 

the permanent involvement CI requires, management must commit and be visible (Mohr & 

Mohr, 1983; Brennan, 1991; Rapp & Eklund, 2002). Managers have to be active at the strategic 

level, by defining, promoting and launching CI program, and at the operational level, by 

organizing and providing resources (Haikonen, et al., 2004). They have the responsibility to 

allocate resources (money, time and space) and recognize the importance of CI all along its 

deployment, but they also have to lead by example, by being involved personally in the CI 

development and implementation (Bessant & Francis, 1999), setting specific goals, and 

representing the core values of CI (Imai, 1986; Kaye & Anderson, 1999). 

CI requires a strong leadership style. Leaders are expected to provide motivation and encourage 

learning, but also support testing and tolerate mistakes. (Bessant & Francis, 1999). Mistakes 

have to be seen as opportunities for improvement, which tends to be unusual in organisations. 

As it will be seen later, a change in culture often occurs in successful CI programs, and the 

leaders have to bring and support this change. 

Tools and techniques 

According to the Oxford dictionary, improvement is defined as “a thing that makes something 

better or is better than something else”. The notion of “better” in an organisation is often related 

to the ability to generate more profit (or to lose less of it). It can be done through gain in 

efficiency, security, or corporate image. In every case, there needs to be a measurement system 

in order to estimate the value of a change, and therefore being able to consider it “improvement”. 

Measurement system is an indispensable tool to start a CI program. 

As CI relies on everyone ideas, there needs to be a system to recover, transmit and study 

suggestions, otherwise those ideas will probably get lost and CI has no purpose anymore. This 

system has to be formalized and as quick as possible, in order to make the general CI 

implementation as smooth and efficient as possible, and thus increase the participation rate. 

When a suggestion is made, there must be a rapid feedback, positive or negative, with a 

justification for this choice (Mohr & Mohr, 1983; Rapp & Eklund, 2002). 

This system, as well as the global CI program, has to be supported by a strong communication 

tool, strengthening upward and downward communication. This allows quicker changes, better 

diffusion of the objectives and the results, and much more flexibility. This system must also deal 

with transversal communication, which is a good support for teamwork and improvements 

impacting several departments. 
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Process mapping is a relevant tool when it is performed by employees, since it allows having a 

global overview of activities. With a representation of a process, problems and opportunities for 

improvement are easier to identify (Cooper & Moors, 2013). 

Other tools and technics for creativity development, problem identification, benchmarking, 

experience sharing or goal setting are necessary to launch a CI program, or can be added later in 

the progress. It depends on the organisation and the orientations management wants to give and 

the evolution of the CI process. The important thing is that employees must be sensitized and 

trained to those tools and technics, and training must evolve with the development of CI (Mohr & 

Mohr, 1983; Rapp & Eklund, 2002). 

Development sustaining  

To launch a CI program is not an easy thing, but it is even more difficult to make it last over time. 

Some enabling factors have been identified to keep up CI momentum: it consists in a strong 

follow-up, for instance via post-project reviews and ensuring that learning takes place (Rapp & 

Eklund, 2002). The tools that initiated the CI program have to be maintained and adapted to 

growth, as well as the CI structure and the training program (Mohr & Mohr, 1983). 

Later in this section will be detailed some tools to fulfil those requirements, for instance some 

incentive systems to enhance employees’ motivation, or some measurement tools. 

 The CIRCA project and its results 3.2.2.

At the beginning of the 1990s, a group of researchers has led the Continuous Improvement 

Research for Competitive Advantage (CIRCA) program in Brighton, UK. Bessant & Caffyn (1997) 

have used the results of this project to draw a model describing the different stages in the 

evolution of CI. Through seven levels, they present the features of a CI program from the 

beginning of the launch to a total integration in the whole company, with related enablers 

(Bessant & Caffyn, 1997). This model can be used as a guideline, since it is possible to define the 

main actions to lead at each level, compare to actual situation, and therefore choose appropriate 

tools (see Appendix 1). 

Other models allow evaluating the maturity level of CI in the organisation just by observing how 

employees and managers are acting and communicating, which tools are commonly used, and 

how CI project are managed. The basic model, elaborated by Bessant et al. (1999, 2001), 

describes the evolution of behavioural routines. Through several steps, they show an increasing 

number of behaviours that have to be acquired and embedded within the organisation to 

develop CI capability. What they call an “evolutionary learning process” is compared to that of 

learning to drive: the first routines have to be fully acquired before one can move to further 

level. It is observed that the evolution of practices goes along with the evolution of improvement: 

it moves from local to organisational and from operational to strategic. Fryer et al. (2012) 

present this model using a table form (see Appendix 2), before they revisit it to adapt it to the 

public sector. In this new version based on the study of several public organisations, the 

maturity can be evaluated on a three-level scale (launch, transforming, embedded), through 

eight various indicators (see Appendix 3). 

 The organizational aspect 3.2.3.

At the beginning of 20th century, scientific management led to methods that would influence the 

labour division for many decades. The ‘head and hand’ separation and the ‘one best way’ 
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principle are still strongly present in the labour culture of many people and in the structure of 

many organisations. However, this approach is everything but CI (Bessant & Caffyn, 1997). CI 

has to adapt to the organisation, and the organisation has to adapt to CI. 

Lillrank et al. (2001) discuss about this issue. They used for that purpose two concepts: the 

design requirements and the design dimensions. The design requirements are the conditions the 

management must gather before launching CI. They can be described by answering three simple 

questions: 

o Do people want to commit in improvement activities? 

o Can people perform what is required by CI? Do they have time, facilities, access to 

knowledge, etc.? 

o Do people know what they have to do? 

The design dimensions, which correspond to a set of solutions managers can use in order to fulfil 

the design requirements, depend on the answers to those questions. For instance, the first 

answer will have an impact on the choice to set up an incentive or rewarding system. Similarly, 

the third answer will define the need for a priority policy. Five design dimensions are therefore 

suggested by the authors (Lillrank, et al., 2001): 

o The social organisation: according to skills that are required, activities may be led by 

individuals or by groups. 

o The extent of issues: improvement groups can be formed from a single or several 

functions, and from one or several hierarchy levels. 

o The organisational configuration: CI activities can be integrated in formal organisation or 

parallel to it. 

o The assurance of continuity: continuity can be assured by a permanent improvement 

organisation, or the vision may evolve along varying organisational setups. A 

combination of both alternatives can be chosen. 

o The centralization: the planning and control of CI can be centralized, or it can rely on 

local groups. 

Management can use this approach to design the CI organisation and make it evolve over time. 

They can also consider other contextual factors, such as industrial logic, level of standardisation, 

or national culture (Lillrank, et al., 2001). 

 Evaluation 3.2.4.

The evaluation of an improvement is an important step since the estimation of the outcomes 

allows increasing knowledge about the factors impacting performance. Thus decision-making 

shall be easier for further improvement actions (Jha, et al., 1996). However, it is not an easy 

thing to find a formal evaluation system to test results of CI actions (Greenbaum, et al., 1988). As 

a matter of fact, evaluation activity requires costs and significant knowledge, so it usually 

generates low support. Besides, programs objectives tend to be vague, which means that the 

performance measures are not always well defined. 

 Culture and routines 3.3.

CI is more than just a bundle of tools and techniques: the participation of the whole organization 

requires an organizational culture that support and encourage improvement activities. 
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 Organisational culture 3.3.1.

The way employees act and think in an organisation depends on several factors: a common 

vision of the work, informal rules, common beliefs, etc. Culture can be seen as the basis of the 

social order in which one lives, and the rules that one accepts to follow (Schein, 2010). It 

provides stability to the organisation by creating the feeling to be part of a group with common 

features. Culture is something that is permanently shaped and defined, through history, 

experience, and (one of the most relevant factors) the leadership of the management. 

The organisational culture has a significant impact on the way improvement initiatives are 

carried out: some cultures constitute a favourable environment for CI, whereas some others 

oppose it (Detert, et al., 2000; Green, 2012). Management has direct power on the goals and 

resources to invest in CI, but success relies on the participation of employees (Kaye & Anderson, 

1999). This is why it is often necessary to change or adapt culture in order to involve the whole 

organisation into improvement activities (Bhuiyan & Baghel, 2005). 

 Nationality impact on corporate cultures 3.3.2.

One of the constituting aspects of a culture is the nationality of the workers. Trompenaars and 

Hampden-Turner (1997) suggest a two-dimensional model in order to represent this aspect (see 

Figure 3). Those dimensions are: 

o Status: more egalitarian or more hierarchical structure 

o Orientation: more person-oriented or task-oriented 

Therefore four patterns of national corporate culture are identified (Trompenaars & Hampden-

Turner, 1997): 

o Power-oriented culture: Individuals are part of a family led by an experienced father; 

everyone works for the group (Japan, India, China, Spain) 

o Role-oriented culture: Focus on the business unit goals with centralised and collective 

effectiveness (Germany, the Netherlands) 

o Project-oriented culture: Small project teams aim at achieving a strategic target; low 

management control; individual’s achievements to common goal are celebrated (the USA, 

the UK) 

o Fulfilment-oriented culture: Minimal hierarchy; the organisation aims at developing 

individuals’ self-fulfilment; organisation grows with individuals (Canada, Sweden, 

Norway) 
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Figure 3: National patterns of corporate culture (Trompenaars & Hampden-Turner, 1997) 

Cronemyr, Eriksson & Jakolini (2014) suggest an extension of this model, related to Six Sigma 

implementation. It appears that culture patterns do have an impact on the focus and the scope of 

projects (see Figure 4). This can be used to increase understanding and cooperation over 

boundaries. They also state that international cooperation in such projects lead each country to 

adapt others cultures, and that a ‘cultural drift towards the middle’ of this mapping is observed 

(Cronemyr, et al., 2014). 

 

Figure 4: Focus areas of Six Sigma projects based on the previous model (Cronemyr, et al., 2014) 

 Behavioural routines 3.3.3.

A culture change is not an easy thing to perform: it is a lengthy learning process based on 

repetition (Bessant, et al., 2001). It requires the gradual assimilation of behavioural routines. 

Several similar definition of the word “routine” in the literature can be found: 

o “The routinized character of most social activity is something that has to be ‘worked at’ 

continually by those who sustain it in their day-to-day conduct” (Giddens, 1984) 
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o It can also be described as a “relatively complex pattern of behaviour … triggered by a 

relatively small number of initiating signals or choices and functioning as a recognizable 

unit in a relatively automatic fashion” (Winter, 1986) 

o A more simple approach is to consider it as the “cluster of behaviour embedded in the 

organization and representing ‘the way we do things around here’” (Nelson & Winter, 

1982) 

Those definitions stress two things: the “automatic” aspect of routines, and how it relies on the 

organisation. Those points are partly what make the strategic advantage of CI. The fact that it 

takes time to learn and institutionalise those routines, and the fact that they are difficult to copy 

and to transfer mean that they represent a competitive potential for the organisation. 

The CIRCA project has shown interesting results about the relationship between CI and 

behavioural routines in the organisations (Bessant, et al., 2001): 

o CI involves a suite of behaviours evolving over time (and not just a single activity) 

o The behaviours cluster around core themes (problem-solving, measuring and 

monitoring, etc.) 

o These clusters (which are the routines) evolve over time 

o Routines development involves two kinds of learning: improving existing routines or 

adding new routines 

o The behaviours depend strongly on the organisation context 

o There is a correlation between CI performance and the extent development of those 

routines 

o There is no correlation between CI performance and length of time, but degree of success 

seems to be linked to the amount of management implication to build and maintain the 

behaviour patterns. 

In parallel with their models describing the evolution of CI, Bessant & Caffyn (1997) have tried 

to describe those clusters and their constituent behaviours (see Appendix 4). Each of eight 

different abilities (clusters) gathers several specific behaviours that have to be acquired 

gradually. This process is similar to that of learning to drive: it requires effort and concentration 

at the beginning, and then the difficulty improves when the driver has to link individual 

behaviours in complex sequences. Through trials and errors, one can acquire basic competence, 

and then the ability to face a more difficult environment, etc. (Bessant & Caffyn, 1997). As a UK 

manager once said “…there is no other source of competitive advantage! Others can copy our 

investment, technology and scale – but NOT the quality of our people…” (Bessant, et al., 2001). 

This progress through the acquisition of behavioural routines increments the CI culture in the 

organisation. According to Fryer et al. (2007), a CI culture is a culture where “all members of the 

organisation work together on an on-going basis improving processes and reducing errors to 

improve overall performance for the customer” (Fryer, et al., 2007). 

 Generation and treatment of ideas 3.4.

CI relies on the ability for the employees to generate improvement ideas, but also on the ability 

for the organisation to have access to and to study those ideas. For that purpose, it is necessary 

to implement systems throughout which employees can generate and transmit their suggestions. 

In order to obtain suggestions, two main policies are available. If an ‘individual CI’ design is 

deployed, a suggestion scheme is required so each employee can transmit one’s ideas. 

Otherwise, suggestions are obtained through the use of different kinds of improvement teams.  
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 Suggestion system: when individuals present ideas 3.4.1.

In 1971, Ekval is among the first ones to give a definition of a suggestion system: it is an 

administrative procedure for collection, judging and compensating ideas, which are conceived by 

employees of the organisation (Ekval, 1971). Through his study of several Swedish industrial 

organisations, he estimated that among all the employees that ever had a good idea, 60% of 

them did not communicate it through the suggestion system. More recently, van Dijk & van den 

Ende (2002) similarly define such a system as a “procedure to collect and evaluate ideas 

provided by employees and to reward them for implementing them” (van Dijk & van den Ende, 

2002). The submission can be done through a suggestion box (Schuring & Luijten, 2001), on a 

paper, or via an electronic form. Once the idea is submitted, the responsibility of this idea is 

generally transferred to a committee which select it or not, possibly set a reward, and define the 

people or group that will carry out the implementation (Lloyd, 1999; Schuring & Luijten, 2001). 

In order to motivate participation, there needs to be a quick and efficient feedback to employees. 

Other factors are relevant in order to ensure the success and the sustainability of the system 

(Rapp & Eklund, 2002): 

o To initiate the suggestion system by a champion who will motivate staff 

o The system has to be simple and not time-consuming 

o As it has been seen previously, it requires the commitment from both managers and 

employees. 

 Involve employees in improvement teams 3.4.2.

Through several designs (quality circles, task forces, etc.), improvement teams are groups of 

employees working collectively on improvement activities. It can be done permanently, or in 

addition to other regular activities. Improvement workshops (also called Quality Control Circles 

– QCCs) are one of these designs. Those are “small groups of workers from the same workshop 

that meet, often on their own time, to discuss ways to improve the quality of their work” 

(Lillrank, 1987). They have two main goals: to strengthen profit of the company (‘company 

building’, by finding and implementing improvements) and the profit of company members 

(‘man building’, by expending knowledge and responsibilities). 

Besides the fact that teamwork improvement fosters co-operation (Bessant & Caffyn, 1997), 

research tends to state that results are better than with individual suggestion system (Kerrin & 

Oliver, 2002; Rapp & Eklund, 2002; Audretsch, et al., 2011). 

 Motivation and rewarding systems 3.5.

It has been observed that staff participation is a critical factor in CI success. Yet participation 

relies on the motivation of employees: CI has to be interesting and meaningful for them, 

otherwise it will probably fail. All source of dissatisfaction must be eliminated and each 

employee has to be able to answer to the question “What is in it for me?” (Hackman & Oldham, 

1980). 

 The motivational aspect 3.5.1.

Herzberg (1968) identifies three different motivation factors: the work itself (if the employee 

likes what he does for work), achievement (the satisfaction to have done something) and 

recognition (to be rewarded when something is done) (Herzberg, 1968). Those factors can be 
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supported for instance through empowerment, challenges, supportive leadership or feedback 

(Deci & Ryan, 2012). 

Culture has a part to play in here, since those expected behaviours are not always automatic. But 

ideally upper management should come to the field and “practise what they preach”, by 

discussing with lower employees, and respecting (or even encouraging) trials and errors (Fryer, 

et al., 2012). 

This approach corresponds to intrinsic motivation. It can be supported by extrinsic motivation, 

for instance by giving money for each submitted idea. There comes theory about rewarding 

systems. 

 General designs of rewarding systems 3.5.2.

Participation of employees can be enhanced through the use of incentives, such as social 

recognition, money, career opportunities, or anything else that is seen as valuable in a particular 

organisational culture (Lillrank, et al., 2001). A clearly identifiable reward and recognition 

system might be interesting in deploying and enhancing CI (Bessant, et al., 1994), and especially 

in supporting small incremental improvements which are critical to make it successful (Imai, 

1986). Once again many systems are available, and the choice of a system depends on the 

organization and the CI design. It is necessary to define the reward type (financial or not), its 

size, its frequency, if it is intended to individuals or groups (Kerrin & Oliver, 2002). 

For instance the reward is sometimes a trophy, the communication of the idea through the 

organization, a trip to another company in order to compare improvement activities, a sum of 

money proportional to the savings made via the suggestion, or a smaller symbolic sum (Kerrin & 

Oliver, 2002). In some cases, a points system establishes the link between the improvement 

activities and the rewards. When performance increases, some authors recommend linking this 

performance improvement back to the CI system and its actors, through profit sharing, bonus 

scheme, job security, etc. (Pfeffer, 1994; Department of Trade and Industry, 1997). 

On the other hand, Bessant & Francis (1999) argue that direct financial reward in proportion to 

the suggestion value is not optimal. Several drawbacks can be identified: 

o It encourages the submission of “big ideas” only, since employees may tend to wait until 

the idea is “mature” enough to bring more money (Oliver, et al., 1998), which does not fit 

with the concept of incremental improvement, vital to CI (Imai, 1986) 

o It may have a divisive impact, in case there is no consensus about the employee(s) at the 

origin of the idea (“Whose idea is it, anyway?”) 

o It is sometimes difficult or very long to evaluate the savings (for instance when it is about 

communication improvement) (Kerrin & Oliver, 2002) 

o The system might be exploited by employees in order to get personal profit, which is not 

always optimal for the company (for instance by waiting for a modification to be in place 

to say that it is not OK) (Kerrin & Oliver, 2002) 

For that purpose, some prefer rewarding the behaviour more than the suggestion, and 

rewarding every idea (simple or not, implemented or not). Another point is to be careful when 

individual submission system is rewarded while teamwork is not. It might create an “idea 

market”, where teams sell ideas to individuals, which is not optimal for the organisation (Kerrin 

& Oliver, 2002). 
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 Individually-based rewards 3.5.3.

Individual suggestion schemes are usually associated with individual rewards since it provides 

motivation (Bessant, et al., 1994). There are several kinds of those systems: a standard one-off 

payment, a one-off payment related to the savings, or even some “bonus points” to be exchanged 

for gifts in a catalogue. Some Japanese companies give a nominal fee for every submitted 

suggestion (implemented or not), considering that a submission is a good learning experience 

anyway (Lillrank & Kano, 1989). 

 Team-based rewards 3.5.4.

When CI is based on workgroups, team-based rewards are generally appropriate. It can be done 

by setting a portion of individual pay related to a measurable group performance, or by giving a 

reward based on the usefulness of the suggestion to the group to decide how to share it or spend 

it. The advantage is that it encourages teamwork (Kerrin & Oliver, 2002). 

With this scheme, however, it is uneasy for employees to measure how personal effort impact 

the group performance on which the reward is based, and this may affect their individual 

motivation, which is critical for group effectiveness (Hackman, 1990). Besides, it may foster 

competition between teams (Mohrman, et al., 1992), which is even worth when team work is 

integrated within that of others (Lawler & Cohen, 1992). 

 Eastern vs Western culture 3.5.5.

It is interesting to observe that the amount of rewards in America in 100 times higher than in 

Japan, whereas the number of ideas received is 100 times lower (van Dijk & van den Ende, 

2002). Smith & Elger (1998) also notice that UK workers tend to avoid organisation with no 

extra pay for CI (Smith & Elger, 1998). 

The reason is maybe that in Japan, daily improvement is considered as part of the job (Imai, 

1986; Toyoda, 1988) and is usually rewarded through recognition: the idea is publicized through 

a specific communication system, for instance “employee of the month” (Kamata, 1984; Imai, 

1986). When rewards for QCCs are financial, they tend to be shared: “Workers usually pool small 

rewards to use for social activities such as parties and excursions” (Watanabe, 1991). 

 Some features of R&D processes 3.6.

This thesis focuses on the deployment of CI in an R&D environment. It is interesting to notice 

that research and development have their own characteristics, and for that purpose, they should 

not be studied as manufacturing or other services. For instance, an R&D facility is a cost centre 

and does not generate profit, and it is difficult to define the customer of those activities. This part 

deals with the importance of innovation, and presents the main features of R&D work processes.  

 Innovation: the common denominator to CI and R&D 3.6.1.

R&D is based on creativity of the staff, since this creativity allows the organisation to develop 

new products or new processes. This sector is made to provide innovation. Bessant & Caffyn 

(1997) present innovation as a key strategic resource which relies on perspiration more than 

inspiration. It may take many forms: development of a new product, development of new 

processes, reduction of internal costs (leading to increased profitability), creation of 

partnerships with customers, etc. They state that innovation is generally based on a systematic 

development of original ideas more than breakthroughs, which confirms that CI can be 
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considered as innovation (Bessant & Caffyn, 1997; Bessant & Francis, 1999). Schumpeter (1934) 

goes the same way, arguing that a new combination of existing things is innovation (Schumpeter, 

1934). On the other hand, some think that CI is not innovation, because of the lack of radical 

discontinuity (Davenport, 1993). CI shares this innovation perspective R&D, where there is the 

same incremental problem-solving activity and improvement of understanding through 

innovation. 

 R&D models: sequential and iterative flows 3.6.2.

For every process, there are several ways to link activities constituting it, depending on how 

they depend on each other (see Figure 5 & Figure 6). 

 Activities are sequential when each of them start once the previous one is over 

 They are parallel when they can be done simultaneously 

 They are coupled when output of each one is input for the other one. 

 

Figure 5: Sequential, parallel and iterative activities – Source: (Cronemyr, 2000) 

 

Figure 6: Example of iterative process mapping – Source: (Cronemyr, 2000) 

Literature tends to describe product development process as activities organized in a sequential 

flow, and divided into several project phases. The separation of those phases through 

milestones, similar to regular project management, allows easier monitoring of time, cost and 

results (Cronemyr, 2000). Several representations of product development have been 

elaborated (see Figure 7 to Figure 10), and it may be observed that most of them present 

sequential flow. Wheelwright & Clark (1992) have however identified a gap between theory 

(sequential flow, Figure 9) and what they observed in reality (suggesting iteration, Figure 10). 

Representation of system development processes as well may be considered to be too sequential 

(Backlund, 2000). In the view proposed below (see Figure 11), the iterative aspect comes with 

the feedback arrows between decomposition and integration. However, those arrows are rarely 

considered in practise. It appears that in many R&D workers minds, iterations do not have to 

exist because work must be done right the first time, and “re-doing things is bad” (Cronemyr, 

2000). 
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Figure 7: Process for Integrated Product Development (Andreasen & Hein, 1987) – Originally from (Olsson, 

1976) 

 

Figure 8: Product development process (Ulrich & Eppinger, 1995) 

 

Figure 9: The Development Funnel in theory (Wheelwright & Clark, 1992) 

 

Figure 10: Example of the Development Funnel in practise (Wheelwright & Clark, 1992) 
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Figure 11: System Development Process – Source: (Cronemyr, 2000) based on (MIL-STD-498, 1994) 

 CI in R&D 3.7.

Each development project is different to the other, and differences are generally difficult to 

define and measure. For that reason, this is a particular context for implementing CI, and there is 

not much literature about that (Cronemyr, 2000). However, CI benefits can be significant. For 

instance, a shortened time cycle allows sales increase, competitive advantage and better 

flexibility to market changes (Smith & Reinertsen, 1998). 

 Lean Product Development: an overview 3.7.1.

It appears that literature generally conceives CI in R&D as a part of lean product development 

(LPD) (Rother, 2009). Thus it seems appropriate here to review the main feature of LPD. 

Womack & Jones (1996) define the objective of lean as maximizing the customer value and 

minimizing the waste (Womack & Jones, 1996), and LPD is logically the application of lean 

principles to product development. Morgan & Liker (2006), defining waste as everything that is 

resource consuming and no value-adding to the final customer, state that conventional product 

development is full of waste (Morgan & Liker, 2006), which makes it a relevant field for such 

application. As usual when it comes to lean, basics can be found in the Toyota systems: the 

Toyota Product Development system relies on three perspectives (Morgan & Liker, 2006; 

Klamer, 2012): 

o The human perspective is based on a problem-solving culture with investigations, root 

causes analysis, and challenges for employees. This supports learning and understanding 

(Liker & Morgan, 2006). 

o The process perspective aims at creating a continuous flow in the development, and 

link processes and people (Liker & Morgan, 2006). 

o The tools and technology perspective suggests some specific technics, including: 

o Visual organisation in management and planning, which makes information 

available and allows making best choices with low effort. It also increases 

communication, understanding and motivation. For that purpose, some 

organisations have an obeya, a room filled with all information relevant for the 

project (objectives, action board, issue board, etc.) where meetings take place 

(Morgan & Liker, 2006). 

o Value Stream Mapping (VSM), which will be presented later. 
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o A3 paper: a standard single piece of paper gathering every issue linked to the 

project. 

There is no need to go further in LPD analysis to observe that many of its features are common 

with usual CI. There is much literature about LPD, but the point of this thesis is restricted 

exclusively on CI. 

 Management role and communication 3.7.2.

As for usual CI, the role of management is really important for maintaining CI in development 

activities (Wheelwright & Clark, 1992; Smith & Reinertsen, 1998). Managers have to: 

o Encourage trials and errors: this is valuable for both development activities and 

improvement activities 

o Empower development projects leaders and transfer them responsibilities and decision-

making 

o Ensure motivation and provide incentives 

o Provide necessary resources for feedback, sharing and analyses 

o Provide necessary trainings. 

Senior managers have similar responsibilities, but they also have to: 

o Clarify strategy and goals 

o Be present (Management by walking around – MBWA) and ask specific question to 

workers about faced problems 

o Ensure that middle management respects team decisions. 

This behaviour is required in order to ensure and to show management support to working 

teams (Bartezzaghi, et al., 1997). But strong communication is required as well between 

different hierarchical levels and between different teams. Organisational design must take this 

aspect into account, for instance by setting delegations systems and periodical reviews, but also 

in the way teams are designed (the choice to use functional teams organised around a core team 

can be relevant). Mapping communication flows is a good way to observe organisational options. 

Communication is also necessary to work with overlapping between different phases. This 

method consists in starting each phase with partial information from the previous ones (see 

Figure 12). This highly iterative process is faster than waiting for all the previous phases to be 

over. However, it requires permanent feedback between involved activities and well defined 

information (what is known? Which level of precision? What is relevant? How are activities 

depending to each other?) This system thus has to be supported by strong communication tools 

(Smith & Reinertsen, 1998). 

 

Figure 12: Overlapping and communication (Wheelwright & Clark, 1992) 
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 Study of R&D processes 3.8.

It has been noticed that R&D processes have the particularity to have iterative features. Besides, 

process mapping is a relevant tool to identify improvement possibilities. How could those two 

aspects be taken into account to improve development processes? 

 Representation of development processes 3.8.1.

Representation of processes is interesting in the way it allows the study of different activities, 

flows between various actors, the structure of the organisation, and potentially identifying 

issues. But interest also relies in the creation of the mapping, since it creates a common 

perception and understanding of the process among the different transversal and hierarchical 

levels (Wheelwright & Clark, 1992). 

A first approach with swim lane mapping 

In order to represent the different sub-processes and the links between them, Bergman & Klefsjö 

(2010) suggest dividing activities according to actors. This swim lane mapping is particularly 

useful to represent services and customer contact (see Figure 13). The main advantages are that 

flows appear naturally as well as time evolution. This flow chart is interesting for development 

activities because of the many different actors involved and the complexity of the flows. This 

chart can be seen as a basis for further representation, such as VSM for development processes. 

 

Figure 13: Example of a process representation for a service (hotel reception) using swim lane diagram – 

Source: (Bergman & Klefsjö, 2010) 

Value Stream Mapping for New Product Development 

Value Stream Mapping is a well-known tool in manufacturing. In this context, it is used to 

represent the evolution of the product from raw material to final output and distinguish value-

adding and non-value-adding actions. The notion of value is extremely relevant for this tool. 

It appears that adaptations have been made for organisational processes, including new product 

development, providing “a method by which managers and engineers seek to increase the 

understanding of their company’s [product] development effort for the sake of improving such 
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efforts” (McManus & Millard, 2002). This tool allows to have a holistic view of the situation, and 

therefore to understand interdependences between functions, departments or units (Seth & 

Gupta, 2005). Besides, it makes easier the identification of problems root causes and 

performance gaps, for that purpose this is a relevant tool for continuous improvement (Seth & 

Gupta, 2005; Schulze, et al., 2013). 

The first step when drawing a VSM is to map the current (‘as-is’) situation of the process. This is 

done through several stages (McManus & Millard, 2002; Schulze, et al., 2013): 

1. A typical project is chosen and key participant for this project are invited for a workshop 

2. A huge piece a paper is placed in order to cover the wall, and is divided in several 

lines/columns corresponding to different activities/departments ; input/output-related 

activities are linked with lines in order to visualize information and material flows 

3. For each activity, metrics such as lead time, value-adding work time, resources used 

quality of information, etc. 

 

Figure 14: Example of VSM for NPD – Source: (Schulze, et al., 2013) 

Once the process is mapped (see Figure 14), development areas are identified, targets are 

formulated, as well as the way to reach them, and expected process (‘to-be’) is mapped. 

Schulze et al. (2013) list the impacts of such a tool through several case studies, using the 4I 

framework of Crossan et al. (1999): intuiting, interpreting, integrating and institutionalising (see 

Figure 15). 
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Figure 15: 4I framework for organisational learning – Source: (Crossan, et al., 1999) 

o Intuiting: VSM and its metrics offer the opportunity to face explicit facts and alternative 

viewpoints, which makes organisational learning more adaptive (Zietsma & al., 2002). 

o Interpreting: while engineers are usually reluctant to improvement initiatives, VSM 

foster their participation. Besides, factual data are visualised and they reduce finger-

pointing attitudes, and language and understanding are shared. 

o Integrating: differences in project perception are barriers to learning, and VSM 

decreases it. Moreover engineers want to know more when data are missing in the first 

place, which lead to more communication beside the workshops. 

o Institutionalising: management used to increase control of CI implementation through 

KPIs, suspecting engineers to be resistant to change. After VSM it appeared that KPIs are 

counterproductive and they are not the right technic to initiate CI. The allocation of a 

specific room (obeya) was the opportunity to create a strong problem solving 

environment which is familiar to engineers, and it made VSM a routine. 

Another interesting result is that improvement was more about collaboration between 

engineers than the programming of their work. Besides, VSM is really adapted to introduce new-

comers in the organisation. However, the authors have identified several requirements. For 

instance, management must attend workshops (because this is a useful support for decision-

making) and ensure that engineers do it as well. Management also has to provide all necessary 

resources for those workshops to be efficient. 

The main differences with VSM as it is known in manufacturing is that it is a higher level of 

abstraction, and activities are less tangible since it deals with information and knowledge. As 

several functions are involved, there is still room for some ambiguity and different 

interpretations (Schulze, et al., 2013). 

The development funnel 

Wheelwright & Clark (1992) suggest a model to represent development processes:  the 

Development Funnel (see Figure 9 and Figure 10). With this model, one purpose of CI is to 

enlarge the mouth of the funnel (by fostering access to knowledge, the number of ideas will 
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increase), and to narrow the neck (selecting ideas by setting screening criteria) (Wheelwright & 

Clark, 1992). 

This representation has the interest to be personalised to each organisation and process. The 

authors therefore suggest gathering middle management and functional contributors and make 

them constitute transversal team. Each team is invited to draw their own perception of the 

actual Development Funnel and its characteristics, such as ideas selection, inputs management, 

extra iterations, etc. (see Figure 10 and Figure 16, representing the same process according to 

two different teams). The will is to make it fun and creative, to foster discussion about recurring 

themes and to share interpretation. 

 

Figure 16: Another example of the Development Funnel in practise (same process as in figure 9) 

(Wheelwright & Clark, 1992) 

 Designing development processes 3.8.2.

Even though CI is supposed to take place without imposing major changes on the existing 

processes, it appears that some development processes are more adapted to CI than some other 

(see Figure 17). 

 

Figure 17: The respective impacts of pilot project and continuous improvement – Source: (Smith & 

Reinertsen, 1998) 
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For that reason, literature suggests to define a specific frame for processes. That does not mean 

that total reengineering is required, but that the process has to be modified towards given 

specifications, such as: 

o Set clear boundaries 

o Construct the process around modules (ideally one function per module) 

o Design stable interfaces between modules that allow easy changes (it increases 

flexibility, but also motivation) 

o Reduce as much as possible dependency between different modules 

o Maintain flexibility to needs 

o Concentrate risk. 

In order to be fast, tollgates and milestones must be clearly defined. This gives management the 

opportunity to have good review of the project, and decision criteria if they have to choose to kill 

it or to keep it going (Smith & Reinertsen, 1998). 

If the pilot project is a success, participating people can be given responsibilities in “clone 

projects” that have to be deployed slowly and carefully, in order to avoid the “honeymoon” issue. 

 A framework for each development project 3.8.3.

Previous representations are about processes in a general way. But setting a detailed frame for 

each project also has a strong impact on learning, and is therefore a significant part of CI. This 

framework may include (Wheelwright & Clark, 1992): 

o The project definition (scope, objective, purpose) 

o The project organisation (staff, responsibilities, reporting, trainings) 

o Project management and leadership (role of leaders, phases, milestones) 

o Problem-solving, testing and prototyping (individual work steps, how solutions are 

found, validation criteria, when to perform tests) 

o Senior management review and control (incentive and motivation, reviews format and 

frequency) 

o Real-time/mid-course corrections (feedback about ambiguities and uncertainties, 

rescheduling). 

 

 

Figure 18: Elements of development project framework (Wheelwright & Clark, 1992) 
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 Measuring the value of cycle time 3.8.4.

The previous model aim at reducing project cycle time. But the objective of a company is not to 

reduce time, but to make money. For that purpose, Smith & Reinertsen (1998) propose a method 

allowing measuring the value of time spend on development. The idea of this method is to 

estimate some parameters: 

o Market introduction date 

o Product unit recurring cost 

o Profit generated by the product over its full expected life 

o Global development expenses. 

Then various scenarios are made with variation of those different parameters and impact on the 

profit is compared with the baseline model. Therefore it is possible to evaluate the financial 

impact of: 

o A one percent expense overrun 

o A one percent product cost overrun 

o A one percent performance shortfall 

o A one month introduction delay. 

Those estimations remain imprecise, but the authors have developed further advanced models 

to increase precision (Smith & Reinertsen, 1998). This work requires of course much resource, 

but the information that is generated is highly interesting for decision making and thus for 

improvement activities. 

 Learning in R&D 3.9.

With CI philosophy, improvement in development activities is not only about the development 

project, but also the ability to continuously enhance innovation abilities in the organisation. 

Besides, learning in development activities is rather complex since it is specific to each context 

and it is difficult in this field to establish relations between causes and effects. For that reason, 

there are more barriers preventing transfer of experience between projects (Bartezzaghi, et al., 

1997). 

 Framework for learning 3.9.1.

Improving performance requires being able to identify and understand the origins of problems. 

This can be done by learning from experience and previous development projects. However, this 

attitude is not natural and is difficult to acquire (Wheelwright & Clark, 1992). There are two 

main reasons for this: 

o Performance relies on complex interactions within the development system, and there 

might be significance time and distance between cause and effect (the causes are 

generally seen during the project while the outcome only appears at the end) 

o It is not natural to devote resources to a previous project when organisation incentives 

tend to press forward to the next one. 

Learning therefore requires a framework that allows understanding how activities are related to 

each other and which are the critical points. Then it is possible to identify issues root causes, 

even though the involvement of many people and groups in the process makes it uneasy. 
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As a matter of fact, this is this organisational aspect of learning that makes it so difficult. While 

individual learning is more natural (each worker “learns by working”), organisational learning 

requires each worker to observe connection between elements at different levels and in 

different groups. For instance, organisational learning is necessary in order to understand how a 

problem that has been identified early in the process has still not been solved when the 

prototyping has come. 

In order to deal with this organisational learning, Wheelwright & Clark (1992) suggest five 

aspects to focus on: 

o Learning as a team process: each member involved in the project will bring a different 

perspective on problems and will observe different causes 

o Model of the process: as mentioned in a previous part, sharing a representation of the 

process that identifies critical phases and connections is a necessity 

o Data and analysis: define indicators, measure system and criteria that connect activities 

and decisions 

o Search for patterns: find similar issues and comparison tools between different projects 

(this aspect is also recommended by Bartezzaghi et al. (1997), who suggest to classify 

projects according to their similarities) 

o Root causes: avoid recurrence by looking for fundamental causes. 

This process can be applied for instance in the management of overlapping. It has been seen 

previously that overlapping brings efficiency in the development process. But this approach 

requires a specific culture. Team members have to naturally ask some questions (Smith & 

Reinertsen, 1998): 

o What is the minimum information needed to go to next step? 

o When can this information be known at the earliest in the previous step? 

o What can be done in order to make the requirements to get this information 

unnecessary? 

o Which assumptions can be made from this information? 

o Which consequences if the information is wrong? To which situation is it necessary to 

return if so? 

o If we start earlier, do we earn enough time to allow a mistake? 

o Who could use the information I have for another step? 

In order to be efficient and continuously make projects better, this attitude has to be maintained 

on long-term perspectives. For that purpose, some authors recommend project reviews.  

 Project review 3.9.2.

Bartezzaghi et al. (1997) consider that investing resources in project feedback analysis is a good 

way to foster CI for development activities. Smith & Reinersten (1998) share this standpoint and 

recommend to ask for two deliverables for each project: one is the product or process (the object 

of development), and the other one is about learning from the project. This second deliverable is 

supposed to increase employees’ attention regarding learning. 

This review does not have to focus on individuals or control, but rather on processes and 

systems. Resources have to be devoted in order to institutionalise this feedback process. It can 

be considered as an investment for future projects. 

Here are some questions that can be asked (Smith & Reinertsen, 1998): 
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o How did this event/problem occur? What are the root causes? 

o How often does it occur? 

o How to prevent recurrence? 

o Who will work on fixing that process? 

o How to know when this is fixed? 

o But also, what went well? 

According to Wheelwright & Clark (1992), a cross-functional team should conduct this review, 

applying the framework described above. Through three steps (discussion, analysis and 

synthesis), changes can be recommended. In order to conduct this review, the authors suggest a 

set of questions that should collect relevant information and data (see Appendix 5). 

 Development capability 3.9.3.

Wheelwright & Clark (1992) state that “the capability to develop new product and processes 

rapidly and efficiently is a powerful source of competitive advantage”. This “development 

capability” has to be continually updated, expanded and improved. However, this capability is 

extremely difficult to acquire (Wheelwright & Clark, 1992). 

 

Figure 19: The impact of development capability (Hayes, et al., 1988; Wheelwright & Clark, 1992) 

Generally, changes are implemented because of a performance drop, but underlying problems 

are not studied and solved. For instance, heavy procedures are deployed in order to avoid 

previous mistakes (Wheelwright & Clark, 1992). Performance increase is therefore noticeable 
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only at short-term (see Figure 19). Some examples of obstacles that can be faced in the building 

of this capability are given (see Figure 20). It is interesting to notice that those issues can be met 

in the implementation of any CI program. 

 

 

Figure 20: Some obstacles that can be met in the building of development capability (Wheelwright & Clark, 

1992) 

 Principles for learning in R&D 3.9.4.

The development of learning is strongly related to the organisation culture, and it takes time 

before behaviours and attitudes find place in employees mind. In order to avoid the 

“immunization effect”, it has to succeed at the first try. That is why it is easier to start with an 

easy problem and a small-scale pilot project. Smith & Reinertsen (1998) suggest some criteria to 

choose a good pilot project: 

o It should be an important project, in order to avoid delays or cancellation, but not crucial 

o It should be neither too simple nor too complex 

o It should be fitting with organisation ambitions and representative of general processes 

o It should not be an ongoing project 

o The project duration should be rather short 

o The new approach should not require extra resources. 

Those are criteria and not requirements. An important thing to keep in mind is that the objective 

of this project is not to produce a better product, but to work on a new organisation. 

In order to remain effective, development process must respect some principles (Wheelwright & 

Clark, 1992): 
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o Discipline: the process must be clear and ordered; rules, procedures and bureaucracy 

have to be adapted and adaptable 

o Coherence: leadership and management have fit in detail to the CI policy 

o Fit with mission: the organisation has to permanently adapt its environment 

o Sharing the pattern: the way ideas are transformed must be modelled in order to have a 

shared framework and language. 

Learning is generally acquired through studying how development activities are sequenced and 

identifying the cause-effect relationships. But it is also interesting to observe how it really takes 

place. For that purpose, Bartezzaghi et al. (1997) state that the first step in the study of CI-

enabling mechanisms has to be an analysis of how learning is set in this particular context.  
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4. Results from the Case Study 
This chapter presents how continuous improvement has been introduced in the DY division, and the results 

that have been produced. This is done through three steps: the presentation of the context, the first steps of 

the implementation, and the presentation of practical results and interpretations.  

 Context in the company 4.1.

In order for the reader to be able to establish whether the results of this project are applicable to 

another specific environment, it is necessary to describe the context of the case study. 

 The constraints of the pharmaceutical context 4.1.1.

As any pharmaceutical company, CX was subject to many strict norms on many aspects of the 

organization. Before a product can be authorized on the market, every step of its development 

and manufacturing was controlled by several international institutions (FDA for the US, AFSSAPS 

in France, etc.). Those norms did not only deal with the way development was made (methods 

used and quality of products for instance), but also with the way the company monitored every 

organisational aspect of the division. 

For that reason, all processes were documented through procedures, work instructions, user 

manuals and control forms that set a frame for each action. Those documents did not necessarily 

impose a specific way to perform work, but they defined at least a list of constraints that must be 

fulfilled. This represented a significant amount of documentation, which was regularly updated 

in order to leave the lowest space for interpretation. 

When a change related to this documentation was submitted, even the simplest one, it was 

studied by a specific commission. The relevance of the change was analysed, and it has to be 

validated by every department of the division. Then all related documentation had to be 

updated. Besides, the way the change was planned to be performed had to be documented as 

well (through risk analysis, plan of the required actions …). This was a time-consuming process 

for the employees submitting it and every concerned department, with no guarantee the change 

would eventually be accepted. 

This specific context does not foster a change-attitude among the employees and stands against 

flexibility. Furthermore, a “0-risk policy” that was applied at the creation of the division is still 

highly present in employees’ mind. 

 What do people did in this division? 4.1.2.

The development of those products required many resources in equipment, utilities and 

documentation. As it has been observed above, all those resources had to be regularly checked 

and monitored in a strict frame. It appears that a significant part of the workforce in the division 

was composed of technicians and engineers working on supporting activities more than pure 

R&D: 

o Performing equipment maintenance 

o Performing equipment validation 

o Monitoring metrology 

o Analysing air, water, steam and other utilities used in the equipment and the processes 

o Monitoring quality documentation 
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o etc. 

The technical services department, in which have been performed most of the study and the 

pilot tests, was made of technicians and engineers who had to deal with those two kinds of 

activities: 

o They ensured the maintenance of the equipment (preventive, curative and predictive 

maintenance); those are mostly sequential activities ruled by formal procedures 

o They also took part to projects related to development activities, in which they had to 

solve problems linked with equipment (it was generally about adaptation to 

experimental processes or products); in those cases, activities were more iterative, going 

back and forth between idea generation and tests. 

Another regular activity among all the employees is what is called “investigation”. When a 

problem had occurred or a process is not well monitored, someone was given responsibility to 

find root causes and solutions if necessary. This person had to check previous events, data, 

people testimonies, badge accesses, etc. until a relevant explanation was found. This activity, 

which was dealing with many different problems and situations, was highly iterative. 

 The previous situation 4.1.3.

In other divisions 

Continuous improvement activities had already been launched in other divisions of CX with 

more or less success. However, those were mainly manufacturing divisions. 

On the French location of CX, next to DY, was located a syringes manufacturing division. As for 

DY, the Technical Services manager was also responsible for CI. Over the previous years, CI 

policies and tools had been deployed, but resources were rather low, and CI momentum seemed 

to have decreased. When the case study took place, Kaizen Action Sheets (KAS) systems were in 

place (event though they seemed rarely used) and VSMs were established sometimes for 

operational processes. Lean Daily Management System (LDMS), which consisted in regular short 

meetings in each department in order to quickly solve simple problems, was in place as well. 

I have interviewed the CI manager of this division about the method he would use to deploy CI in 

a development context. According to him, features are the same whatever the context: 

“This is the same thing. Even in R&D, we can find recurrences between different projects. We have to 

study those patterns, the way people communicate and information flows.” 

It was also possible to find company documentation regarding some tools and technics (VSM, 

KAS, 20 keys, Lean generalities), but those were rather presentation tools more than guidelines. 

However, templates presented in this documentation have been used as a basis for DY templates. 

In division DY 

As mentioned above, quality management at DY was highly formalized, and a Quality Insurance 

department was in charge of ensuring it. Everyone in the division had the “0 risk” policy in mind 

and accepted to spend much time on form filling, data checking, etc. in order to sustain it. 

Regarding CI, 5S was deployed a few years earlier in order to keep work areas neat and orderly. 

But there was low support and it was actually not applied (except in controlled areas such as 

laboratories, where norms and regulations imposed such behaviour). 5S was previously the only 

formal CI tool in DY. 
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When the Technical Services manager, who had CI experience in a manufacturing division, was 

given the responsibility to deploy CI in DY, the terms “continuous improvement” and “kaizen” 

were more or less unknown by most of the employees. 

 First implementation steps 4.2.

This section presents how the CI mentality has been introduced within the division DY, and 

describes the observations that have been made. 

 The CI team 4.2.1.

From the beginning, three people have composed the CI team: the manager of the Technical 

Services (renamed for the occasion Technical Services and CI), one Technical Services technician 

(at 50% of his time), and me. 

Logically, the Technical Services department (8 people, technicians and engineers with a strong 

scientific background) has been the experimentation field for CI. Tools and technics have been 

tested there. 

 Pilot tools tested in the Technical Services department 4.2.2.

In this department, CI was launched using communication. An initial meeting allowed presenting 

CI generalities and stakes in an informal way, while weekly meetings allowed introducing new 

tools, sharing about CI activities, and getting feedback from employees. Those meetings seemed 

to be appreciated by employees, and they were rather efficient. Sharing about basic problems or 

potential improvements allowed everyone to bring one’s opinion and ideas. This was a way to 

integrate CI within usual work and to provide motivation. However, the department manager 

was unavailable to assist those meetings, which gave a bad image of management support, 

decreased strategic vision and reduced the possibility to get quick decisions. 

In order to treat simple suggestions from employees, a Kaizen Action Sheet (KAS) system has 

been set. For each idea, the employee has to write it down on a prefilled piece of paper, 

indicating the problem, the kind of waste it was, the detailed solution and its estimated impact. A 

procedure managing the treatment of each KAS has been defined, in order to ensure a quick 

answer. 

A follow-up table displayed in the office was created in order to generate indicators (production 

of each employee -and potentially each department-, average duration of KAS actions, number of 

ongoing actions, etc.), easily readable for management and employees. 

Regarding ideas that were more important and required deepened study and/or documentation 

changes (“projects”), they are gathered in a file (“CI tracking”) indicating further information 

(expected resources, expected impact, planning, follow-up, etc.) Thus management is able to 

select most interesting projects and to plan resources for it. 

In order to facilitate the evaluation of resources needed for a process (existing or planned) a 

database has been set up. It gathers cost of different energy utilities, consumables, contracts, and 

required workload for some given actions. That kind of information was previously spread 

among the whole organisation; the objective is to make data easily accessible to everyone. This 

database is expected to be filled along the projects, according to need. This tool has also been 

used to estimate the benefit of previous project (that were not considered as CI by this time). 
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As management considered that CI was supposed to be part of the job, no monetary or 

equivalent rewarding system has been set. However, in order to foster motivation, a “Kaizen 

Awards” system has been implemented: during each weekly meeting, a “good point” was given 

to the employee who had submitted the best ideas, or who had actively taken part to CI 

activities. Sometimes, a symbolic object with no value (for instance a company pen or a 

marketing gadget provided by a supplier) was given as a reward. The objective was to create a 

challenge, raise interest among employees, and to make them talk about it. 

At higher level, all managers and supervisors of the different departments have been assigned a 

Lean practitioner training with certification, in order to sensitize management and foster their 

involvement in CI activities. 

 Feedback 4.2.3.

Before CI was launched 

It is interesting to notice that this CI policy was standing against the previous trend in the 

company. As mentioned above, the priority used to be ensuring quality and norms, even though 

it was way over the real requirements. There used to be very low control about the way money 

was spent, and work was mostly evaluated on the final results, no matter the resources needed. 

When I interviewed Technical Services members at the launch of CI, most of them agreed on the 

point that CI was something new to them. However, I noticed that all of them were performing 

improvement activities previously, without seeing it as CI. Simple actions were led in order to 

reduce workload: facilitate access to information, facilitate access to tools around equipment, 

etc. However, there was no measure of the produced improvement and no communication about 

it. This is the real change brought by CI: simple improvements were formalised and evaluated. 

Regarding bigger changes (those that require measure, study and/or investment), it appears that 

employees were “feeling” problems and sometimes had ideas of potential solutions. However, 

those issues were rarely communicated to management, and even more rarely implemented. 

There are various reasons for that: 

“There are so much documentation and so many quality constraints that each change must be fully 

justified… Management will never follow if there is no data to support it… As long as management does 

not assign me such a project, recovering data is not part of my job; I don’t have time and resources for 

that…” 

When CI was launched 

Once CI was launched, several kinds of behaviour have emerged among the employees: 

o Those who are interested and motivated, actively participate to CI meetings, submit 

ideas and lead actions 

o Those who seem interested but do not participate spontaneously (this part represents 

the majority of the employees) 

o Those who estimate that CI is far from being a priority. 

I asked them which were the reasons they thought CI was not adapted to the situation: 

o Regarding small changes: 
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“We don’t need CI to implement small changes… If I have an idea for one of my processes, I implement 

it by myself… When it is about the team organisation, I say it out loud and if everyone agrees, we just do 

it… Communicating about it is just a way to attract attention…” 

o Regarding bigger projects: 

“It is so complicated to implement a change… We have previously suggested many ideas to the manager, 

but they are rarely taken into account… Even though he agrees, there will always be another manager 

who will be against the change, and finally it won’t occur, or not exactly as we wanted it to be…” 

On the other hand, some employees (especially the most interested ones) considered that this is 

a way to keep record of their suggestions. This is gratifying, but it also allows tracking and 

measuring of their impact. 

KAS 

When the KAS system was launched, no objectives had been set. Quickly, this system appeared to 

be inefficient. It is designed to deal with recurring little issues that employees used to solve by 

themselves, thus the KAS formalisation was seen as a waste of time (“there is no added value in 

filling a paper, so where is CI in that?”). Employees were actually often filling the KAS once they 

had implemented the change. 

The KAS system also suffered from a lack of interest from management. Several times, 

technicians asked if the manager had set objectives. The answer being negative, no KAS was 

filled. After a few weeks, objectives were set. It increased a bit participation, but it also led to 

other problems: ideas were hold back “in case I have no idea for next month” and bad ideas were 

submitted. 

Interpretation 

It has been noticed that improvement activities were naturally achieved by employees when it 

was easy for them. “Easy” means that they had resources for that (it did not require much time 

nor money) and they did not need authorisation from management. They did it rather 

spontaneously and considered it as part of their job. 

However, when improvement activities required more resources, employees estimated that this 

was not a priority (unless management gave them resources specifically for this). Improvement 

ideas (and ideas regarding testing, protocols, measure) were here anyway. The weekly CI 

meetings were the opportunity to observe that, when a subject occurred in the conversation, 

they were able to generate ideas, to anticipate potential new issues, and to have a “vision” of the 

different situations. 

Regarding the reaction to generic CI tools, it appears that tools allowing follow-up and 

valorisation of improvements seemed more appreciated since it brought information to them. 

Deadlines, work progress, amount of time or money were data that they consider useful, even 

though all of them were not necessarily exploited. Weekly meetings were also appreciated 

because of the possibility to share points of view and knowledge (“Recognition brought through 

those meetings is more motivating than performance indicators” according to one of the 

technicians). 

On the other hand, formal CI tools (such as the KAS system) were seen as time consuming. This 

formalisation brought by CI, which is supposed to lead to deeper reflection in the problem 

definition and the solution evaluation, was difficult to understand for employees. The issue is 
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that it represented an extra workload while the result did not seem to be affected by this (at 

least not at short-term). It also reduced the liberty (and improvisation) that they previously had 

in the solution implementation. 

The importance of management support in the organisation is also noticed. The lack of resources 

and the lack of recognition lead employees to consider CI as an “extra work”, which did not take 

part to their everyday job. Because of the lack of communication, some employees may think 

that CI is just a way to optimise workforce and that improvements will lead to supplementary 

work. This also reduced strategic vision, and employees were not aware of the potential long-

term impact of CI. 

 Pilot project: water treatment analyses 4.3.

Information presented so far deal with CI deployment and generic tools related to simple 

improvements, and they are restricted to a single department. Yet the study of a process 

requires specific tools. For that reason, the water treatment analyses process has been studied 

as a pilot project. 

 Presentation 4.3.1.

Analyses led on the water treatment system were made in order to ensure the quality of the 

water that was used in the pharmaceutical solutions and for equipment cleaning. Several 

procedures formalised different parts of this process. The interest of this process was that 

several departments were involved and potential savings were rather high. The objective was 

therefore to raise everyone interest for CI through this project, and to convince managers to use 

the same tools for their own processes. However this process was mainly sequential and did not 

deal with a pure development process (which would have taken too much time to study), even 

though several R&D features can be met. 

The study of this project consisted in the gathering of information from the different 

departments involved, observation, interviews, and measures in order to build a complete 

mapping of the process. Then involved managers were invited to discuss about it to decide 

which changes could be implemented. 

 Study of the process 4.3.2.

For confidentiality issues, only the general features of this process are presented. A fictitious 

process will be introduced in order to deal with further detailed study. 

Definition of the need 

The first questions that occurred during the study were actually about the definition of the need. 

This treatment system was previously designed for production activities. Since production had 

been moved to the USA, it is only used for R&D activities, and the water was not expected to be in 

contact with the final user of the syringes. Water was used for: 

o Simple tests 

o Technical batches 

o Stability batches 

o Equipment cleaning 

As R&D activities were not performed for a specific customer but for the company, it was rather 

difficult to define the customer-s-. It is known that the distinction between value-added and non-
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value-added activities is necessary in a CI approach, thus the need must be clearly defined. 

Different customers (or stakeholders) could be identified: 

o The company itself (which financed and exploited results of R&D activities) 

o The departments that required water for their activities 

o The organisations that stated that water fulfil norms and that related products can be 

produced and commercialised. 

In this context, the definition proposed by Bergman & Klefsjö (2010) sounds interesting: 

Those we want to create value for are our customers. 

This notion gathers two kinds of customers: external customer and internal customer. The needs 

of all those “who buy, use or in other ways are influenced by our products” have to be fulfilled 

(Bergman & Klefsjö, 2010). 

Global SIPOC diagrams 

In this context, it sounded more convenient to have first a global overview of the process and 

focus on external customers. A SIPOC diagram seems appropriate for that. It has the advantage 

to gather input and output (whatever their nature), with reference to previous and following 

stakeholders, and thus defining a frame. 

Table 11: Global SIPOC diagram for the process 

 

Value Stream Mapping 

The next step was to draw a more detailed workflow of the process, presenting the different 

steps. Even though it is based on the VSM method, the metrics are not the same as usual. The 

focus here is on information flows, the linkages between different activities and their duration. 

Therefore for each activity are indicated: 

o Required physical resources 

o Required workforce (staff and average duration) 

o Frequency of return to a previous step 

o Milestones, tollgates and decision points 

o Issues regularly faced. 

This workflow allows gathering information from different activities and departments on the 

same support. It is also a way to measure current workload, and to estimate potential workload 

of a redesigned process. Colours have been used in order to distinguish different departments 

and different flows. This mapping has been drawn on a huge paper sheet and displayed on a wall 

(see Figure 21). An employee passing by once said “I don’t know what this is but it is beautiful”. 

S I P O C

Supplier Input Process Output Customer

FDA/AFSSAPS Norms OK/NOK R&D division

Company Procedures Production team

Specifications FDA/AFSSAPS

Water Company

Consumables 1- Order samplings

2- Get samples

3- Conduct analysis

Water treatment analysis

Check that water fulfi l l  requirements for 

its use
Recorded results and 

interpretation
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Figure 21: An insight of the VSM of the studied process 

For simplicity and confidentiality issues, the following of the study will be done on an imaginary 

process (see Figure 22). Each box represents one activity, while arrows represent flows. The 

nature of each flow (product, information, report, etc.) is not relevant for now. 

 

Figure 22: VSM of the fictitious process studied from now on 

Local SIPOC diagrams 

SIPOC diagrams have the advantage to fit all level of detail and all kinds of input/output. Besides, 

it can be used for both sequential and iterative processes. Thus a SIPOC diagram has been 

elaborated for each activity, dealing now with internal customers. For each box, all needs and 

related suppliers, all outputs and related customers, and a description of the activity were listed 

(see Figure 23). It is important to notice that the “input” column was filled with needs, and not 

actual existing inputs (some existing inputs can be useless). X refers to 

stakeholders/input/output outside the studied process, and brackets symbolise 

incomplete/imprecise data. 

 

Figure 23: Listing of local SIPOC diagrams 

Then outputs of each activity are linked to corresponding needs in other activities (see Figure 

24). The flows should be similar to the flows observed on the VSM. 
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Figure 24: Mapping of needed flows 

From now on, mismatches between outputs produced and actual need can be identified. It 

appeared that some outputs which were time-consuming to produce were actually unused or 

nor fully used (see Figure 25 & Figure 26). Sometimes, a piece of information is not transmitted 

directly to the activity which needs it (see Figure 27). In another case, an activity was set to 

produce a report of which only a data set was used by the following activity. This data set was 

automatically generated by another activity without being used (see Figure 28). 

 

Figure 25: An output from B destined for C is actually not needed 

 

Figure 26: There is misunderstanding about the nature of what is needed by C 

 

Figure 27: Output B2 is not modified by C, so it can be transmitted directly to D 

 

Figure 28: Activity B generate an output C2’ which is unused while it could replace C2 according to D; activity 

C can be deleted 

For this example, the following changes could be suggested: 

o Output B1can be transmitted directly to E 

o Output F2 is unused, and it appears that output F1 can be produced by E, thus activity F 

is deleted 

o Since E produce only for G and all need of G comes from E, activities E and G can be 

merged; the iteration back to E is therefore deleted 

o Activity I (conducted by a core team) splits into I’ and I’’ 

o In order to increase information sharing, the output I3=I1+I2 is created, then K and L can 

be merged, and an “activity pool” gathers activities I’’, J and K+L. 
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Figure 29: Suggestion of improved process 

 Project feedback 4.3.3.

It appeared that defining the need and the customer is a recurring issue in the division. Even 

identifying internal customer for each activity was uneasy. Among the projects submitted during 

the managers training, around 80% were related to a mismatch between output and need. Many 

employees were unable to answer “who is the customer? What does he want?” or “why do I do 

what I do?” 

Those problems seemed to be caused by a significant lack of communication between the 

different departments and shared knowledge. The VSM has been a strong tool for this aspect, 

since no one had such a detailed view of the global process. It appeared that many people had 

observed issues (especially about over-quality), but the 0-risk policy was in everyone’s mind, 

and they tended to think that someone else will disagree to those changes. 

“Why cannot we implement those changes?” “Because quality/validation/R&D department/big boss will 

never agree.” 

This feeling was shared among operational teams, but also at middle management level. Even 

though most supervisors thought they could reduce quality, they wanted everyone else to prove 

them it was safe. 

This VSM raised ideas of simple changes that could be quickly implemented, and to specific 

improvement projects. However, the huge amount of flows made the study of this process rather 

complicated. Even though the lack of communication between departments seemed to make it 

more complex than it could be, it looked like R&D activities face more flows than other activities. 

Thanks to this study of mismatches between outputs and needs (at local and global levels) and 

other suggestions regarding the frequencies of those analyses led to a reduction of monthly 

workload by more than 60%. Nonetheless, most of the work here has been conducted by the CI 

team, whilst it would be much more interesting if employees could do it by themselves. CI team 

role would therefore be to gather information and foster reflection. This is even more relevant in 

a context of development projects, where field observations can difficultly be led by other people 

than development teams. 

Finally, a simple (but annoying) issue during this project has been the lack of space dedicated to 

the mapping. It has been difficult to create the mappings and to organise meetings with many 

people around them because of the lack of available walls in available rooms. More than once, 

the mappings have been displayed on closets or over other documents, which was troublesome 

for other workers. 

 Global results 4.4.

The time spend in the company was not long enough to be able to observe an evolution in the 

culture among employees. But a relative opposition to CI was perceptible with many of them. 
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Appointments were regularly missed, e-mails were not answered, “I have to work”, “I don’t have 

time right now”, “I forgot” and some managers even asked there staff not to devote to much time 

on this. 

It is therefore difficult to deploy CI without “imposing” it. In order to gain employees trust and 

have rewarding exchanges, I tried to clearly explain my work and express interest for what they 

did and their standpoints. Coming with factual data about wastes or potential earnings was also 

very efficient. Without data, CI was sometimes perceived as rhetoric and empty promises. 

Managers seemed also more receptive after the beginning of the lean training program. 

It appears that meetings and communication with operational level (which brings practical 

information and data) and with management (which brings more overview) were rather 

complementary. Management seemed more aware and sensitive to potential improvement 

(when it was clearly defined), even though they still tended to reject responsibility to other 

people or departments. 

In order to foster CI, two points could be particularly studied: 

o Flexibility: even though pharmaceutical industry requires high quality and therefore 

strong monitoring of activities, there was also over-quality in procedure management, 

and therefore lack of flexibility. This monitoring could rather be used to gather 

knowledge in the study of processes. 

o Communication: the definition of the need for each activity requires strong 

communication, especially in this R&D context where there are many information flows 

shared among many departments. 

When I interviewed staff about the study of pure development processes, they identified the 

main challenges to face: 

o “There are too many differences each time” 

o “There are too many people involved” (various departments and divisions, 

subcontractors, suppliers, final customer, with regular exchanges with each of them) 

o “It is way too complex, we should rather focus on smaller secondary processes and 

supporting activities” 

 Insight of the strategic level 4.5.

During the mission, processes have been studied at division and operational levels. However 

information has been gathered about the way development projects are managed at higher level. 

 New product management system 4.5.1.

Each member of the division staff has been given a leaflet presenting the mapping of the 

development of new products. Several kinds of information are available (see Figure 30): 

o It represents all the general phases for any product (concept, definition, development – 

product design, development – design verification, qualification, and launch) 

o There is between one and three tollgates (NO GO/GO) in each of those phases 

o For each phase are indicated the activities and related deliverables, with colours 

according to the division in charge (R&D, industrial site, regulatory affairs) 

o The phases are represented following a continuous flow; however there is no mapped 

link between activities. 
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This document allowed everyone to follow the evolution of development at high level. 

Supervisors also used it to communicate information at top management. One of the purposes of 

this system is that the development can easily be stopped at any time. Besides, it aims at 

combine product and process development. 

 

Figure 30: Extract of the new product management system mapping – Source: Company CX 

 High operational management system 4.5.2.

Another system was designed to deal with the operational aspect of development at high level. 

Top management meetings were organised in order to discuss each new product development: 

o How to test this product? 

o How reliable is it? 

o Which are capability and feasibility of such process? 

o Etc. 

This system gathered managers from all around the world, which made it very heavy and 

expensive. 

Through those two systems, it is interesting to notice that process visibility, communication and 

decision making at higher level seemed more established than they were within the R&D 

division.  
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5. Discussion 
In this chapter the two hypotheses suggested at the beginning of this report will be studied. Based on that, 

answers will be proposed to the research questions. Then limitations related to this study will be discussed. 

It has been mentioned earlier, development activities require creativity as well as continuous 

improvement activities. In both cases creativity can be managed by using idea treatment 

systems, ensuring communication and culture, delegating responsibilities and providing 

resources. However, those two kinds of activities are independent and do not have the same 

purpose. Indeed a long, expensive and ineffective development can lead to a good and successful 

product. Similarly, even the most efficient development activity can lead to an unsuccessful 

product. As R&D generally focuses on the product quality, continuous improvement does not 

come “naturally” in this context. 

 Hypotheses study 5.1.

At the beginning of this study, two hypothesis related to the deployment of CI in a development 

context have been made. They will now be discussed. 

 Hypothesis 1 5.1.1.

Hypothesis 1: The creation of a problem-solving culture strongly fosters CI in an R&D context. 

Scientists and technicians being “wired to solve problems”, they have to be challenged with data 

and scientific methods more than ready-made tools. 

This first hypothesis is related to culture. It has been seen that organisation culture is a relevant 

element since it affects the way people think and act (Schein, 2010)(see 3.3). Thus this 

dimension has a significant impact on workers motivation. 

The first step is to check that R&D workers are effectively “wired to solve problems”. In the case 

study, the task of employees in the division DY was to work on projects and thus to provide 

solution to the problems they faced. They often had to choose between several solutions they 

had identified, and then they made choice according to various parameters and indicators. 

The case study has also shown that those workers tend to perceive problems and sources of 

potential improvements. They also provide improvement in their personal everyday activities 

without being really aware of it (see 4.2.3). Problem-solving is actually part of their day-to-day 

work and it can be stated that it belongs to their culture. 

When CI has been implemented, tools bringing data have been appreciated by both managers 

and employees (see 4.2.2 and 4.2.3). Excel files with costs or durations have been filled and 

shared rather easily, as well as process mappings including flows and metrics. Even managers 

who were not involved in improvement activities at the beginning have shown interest for those 

tools when they realised that they allowed measuring time and cost of given activities and 

analysing those data. Showing that a process that was perceived as simple and not resource-

consuming was actually requiring several hours per week has strongly raised interest of 

employees regarding those tools. This led them wanting to know more about those data and to 

deepen analysis (for instance bring more detail or do the same for other processes). They also 

regularly wanted to know more about the way data were collected: how has it be done? How 

many observations? Which are the limitations? This shows that employees tend to care about 

the method and do not take any information for granted. 
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On the other hand, tools based on problem formalisation (such as KAS) have been considered 

useless. It seems that formalisation tools are too far from the actual problems and they do not 

allow understanding of the resolution process. For employees, ready-made tools look like a 

“black box” which is not necessarily adapted to the problem. It seems that they prefer to deeply 

understand problem and underlying causes-effects relationships on their own way, and 

according to them form-filling does not allow that. 

Regarding this hypothesis, literature encourages measurement and evaluation systems, as well 

as the deployment of a problem-solving culture. In R&D context, this culture in supported by 

investigations, root cause analysis and challenges to employees (Liker & Morgan, 2006)(see 

3.7.1). It also recommends defining a clear frame for the studied processes (Smith & Reinertsen, 

1998)(see 3.8.2), which represents a kind of formalisation. Similarly, project reviews that are 

based on standard questions (Wheelwright & Clark, 1992; Smith & Reinertsen, 1998)(see 3.9.2) 

are necessary ready-made tools. 

From this study, it appears that R&D scientists are indeed sensitive to problems presented 

through factual data and they care about the methods that are used to solve problems. Their 

scientific background and their everyday environment make them responsive to problem-

solving and ensure their motivation in such an activity. This culture has to be maintained. Using 

data and challenging their scientific skills should raise their interest. Nonetheless, two points 

have to be mentioned: 

o Employees are more receptive to data regarding indicators they find more relevant. 

Yet the perception of the relevance is also part of their culture, and can be inappropriate. 

For instance, employees in division DY attached way more importance to quality than to 

time consumption. Thus relevant indicators have to be defined and shared among 

workers. 

o R&D employees being more receptive to methods they understand, methods and 

technics used for CI have to be explained to them. In some cases, formalisation is 

necessary to apply some technics: then the purpose and the underlying effects of this 

formalisation have to be justified (this is not a waste of time). It must be clear that 

employees’ solving skills are still required in the solving process. This is also related to 

the CI culture: the KAS system might perhaps be more efficient once this culture is 

advanced enough in the organisation. 

 Hypothesis 2 5.1.2.

Hypothesis 2: In an R&D context, processes have to be studied at a more conceptual level, higher 

than it is done with usual CI. SIPOC and swim-lanes mapping are for instance a more efficient 

combination than conventional VSM to represent a process. 

Originally, VSM was designed in order to optimise well-known formalised processes. Production 

processes are particularly adapted for this, because flows and constraints are easily known and 

variations are generally almost non-existent. In the case of development activities, processes are 

usually one-shot projects in which many people are involved with high level of responsibility 

(see 3.6.2). For that reason, conventional VSM is not adapted. 

Besides, the purpose of the mapping is not only to optimize (or at least improve) the process 

anymore, but also to share a common support between the different employees involved. 

Through the mapping of processes, workers can share information, vocabulary, different 
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perceptions, issues, etc. They also have a global overview and understanding of processes, which 

can be used as a basis for improvement activities (Wheelwright & Clark, 1992)(see 3.8.1). 

Development activities being mainly projects, it is impossible to study a well-known process 

with clearly defined steps and boundaries. What is manageable is to identify recurrent patterns 

in all those projects and study those patterns as a process (Wheelwright & Clark, 1992; 

Bartezzaghi, et al., 1997; Smith & Reinertsen, 1998)(see 3.8.1, 3.9.1 and 3.9.2). Thus data are 

more perception of trends and generalities than recurring facts. With this aspect, it is possible to 

say that the study has to be done at a more conceptual level. 

Literature suggests adapting the VSM principle to such activities by changing metrics (Schulze, et 

al., 2013)(see 3.8.1). For instance, new metrics for each step could therefore be resources 

needed or quality of information. Theory states that the use of swim lanes allows a good 

visualisation of flows and interdependences between different teams (Bergman & Klefsjö, 

2010)(see 3.8.1). SIPOC diagrams have the advantages to be very flexible and to define the 

customer and the need, which is often difficult for R&D activities. In the case study, SIPOC 

diagrams with different colours for different teams have been used and have produced relevant 

results (see 4.3.2). 

The use of different colours for different departments has the advantage to be easier to map than 

lanes. It does not require as much space and the evolution of flow in various departments is 

easier to visualise. Besides, swim lanes are rather difficult to handle when an activity is shared 

by several divisions. 

However, other mapping solutions can be adapted as well. The “development funnel” 

(Wheelwright & Clark, 1992)(see 3.8.1) is for instance a good way to share perceptions of the 

process at a very conceptual level since it requires employees to draw their own interpretation 

of it. 

What is important in a mapping is not its appearance, but rather the way it is done. 

Employees from every team must participate in its elaboration, do it by themselves, and then 

discuss together about it in order to share a common understanding and identify potential 

improvement leads. Any kind of workflow system can be used as long as everyone understands 

it and relevant information are displayed on it. Different systems can be used depending on the 

studied process, the studied level, or even what employees want to focus on. For instance, the 

new product management system mapping of company CX did not include any kind of arrow, 

and still provided relevant information (see 4.5.1). 

In the case study, some employees have expressed doubts regarding the possibility to study 

complex processes involving many people (see 4.3.3). From what I have seen, it seems to me that 

it is manageable to study any process, as long as the frame and the level of study are well 

defined. A first mapping at the division level allows representing all sub processes. The study of 

each those sub processes should be the subject of other projects. 

 Research question 1: How to deploy Continuous Improvement in 5.2.

an R&D facility? 

The main features of CI in an R&D facility are the same as in any other context. And as for any CI 

deployment, those features have to be adapted to their environment. Based on this study, here 

are presented some ways to adapt some of them to a development context. 
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 Design dimensions 5.2.1.

Before launching CI, it is important to define how it will be implemented. For that purpose it is 

possible to use the design dimensions suggested by Lillrank et al. (2001) (see 3.2.3): 

o Social organisation and extent of issues: development activities involving many 

different people with complex interactions (Bartezzaghi, et al., 1997)(see 3.9), literature 

suggest preferring an organisation where CI activities are led by transversal groups 

(Wheelwright & Clark, 1992)(see 3.9.1). The case study has shown as well that the study 

of transversal processes is way more efficient when it is made by employees from the 

different team involved (see 4.3.3). 

o Organisational configuration: according to theory, it seems better to integrate CI 

activities in formal organisation. Project reviews is an example for that (Wheelwright & 

Clark, 1992; Bartezzaghi, et al., 1997; Smith & Reinertsen, 1998)(see 3.9.2). 

o Assurance of continuity: as improvement in R&D context is based on the study of each 

project and research of causes-effects relationships (Wheelwright & Clark, 1992; Smith & 

Reinertsen, 1998)(see 3.8.1, 3.8.3 and 3.9), it seems better to adopt a permanent 

improvement organisation. 

o Centralization: this parameter as to be adapted to the specific organisation of 

development activities. However, it seems better to centralise all CI activities which are 

related to common development projects, because of interactions and dependency 

between various actors (Cronemyr, 2000)(see 3.6.2). 

 Culture and learning 5.2.2.

Continuous improvement is not just a range of tools. It is above all a culture, a mentality which is 

supported by tools and resources disposition. The use of tools and practise gradually shapes this 

culture. Culture therefore has an impact on the capacity to accept changes and to look for 

improvements, in the way it may foster motivation. The case study has not been long enough to 

observe an evolution of culture over time; however I have been able to identify some features of 

the corporate culture all along the CI launch. 

Participation of employees in CI activities was not spontaneous: they preferred to focus on their 

own activities and indicators than working for the global company improvement (see 4.4). Their 

motivation increase when they find personal interest in such activities. Setting objectives and 

rewards has allowed increasing participation (see 4.2.3). This behaviour fits with theory: those 

features are part of the western culture (Smith & Elger, 1998)(see 3.5.5), and company CX was 

American and division DY was located in France. 

It is also possible to take the national patterns into account: the American identity of company 

CX was strongly present in division DY. Therefore, according to literature (see 3.3.2), the culture 

would tend to be project-oriented (Trompenaars & Hampden-Turner, 1997): 

o Employees are effectively more interested in internal business benefits (“hard savings”). 

This is maybe because they are easier to measure and R&D employees are sensitive to 

this aspect (see 5.1.1). On the other hand, maybe the cause-effect relationship is opposite 

and employees at CX are sensitive to hard savings because CX is American. 

o The difference with literature results is that employees tend to study narrow processes 

at local level and it is difficult to convince them to enlarge the scope (see 4.3.3). It might 

be assumed that this feature is related to R&D culture and is stronger than national 

culture. 
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Theory provides guidelines and tools in order to make culture evolve and develop learning in a 

development context (Bessant & Francis, 1999; Bessant, et al., 2001; Fryer, et al., 2012)(see 3.9). 

Learning is more difficult to ensure in an R&D context but setting a framework in order to 

focus on specific points and methods can be relevant (Wheelwright & Clark, 1992)(see 3.9.1). 

This can be the use a transversal teams, mapping of processes, research for common patterns a 

various projects, or use of overlapping. The case study has shown that different teams did not 

know precisely the need of other ones, thus overlapping is a way to deal with following team 

need and its evolution. 

In the case study, regular CI meetings have been rather successful (see 4.2.3). An adaptation of 

this for development projects would be what is presented in literature as project reviews 

(Wheelwright & Clark, 1992; Bartezzaghi, et al., 1997; Smith & Reinertsen, 1998)(see 3.9.2). 

Those consist in a feedback about what has been learned during the project. 

The assimilation of “development capability” is another output of learning. Literature suggests 

different ways to assimilate this capability (Wheelwright & Clark, 1992)(see 3.9.3). 

 Management attitude 5.2.3.

In literature, many authors agree on the fact that management commitment is really important 

to ensure success of continuous improvement. Their role is similar in R&D (Wheelwright & 

Clark, 1992; Smith & Reinertsen, 1998)(see 3.7.2) and in other contexts (Mohr & Mohr, 1983; 

Imai, 1986; Brennan, 1991; Bessant & Francis, 1999; Kaye & Anderson, 1999; Rapp & Eklund, 

2002; Haikonen, et al., 2004)(see 3.2.1): they particularly have to provide resources (time, 

facilities, trainings, etc.), to lead by example (“practise what they preach” (Fryer, et al., 2012), 

see 3.5.1), to empower employees, encourage trials and errors, and ensure motivation. 

Communication is an especially relevant tool for this role. 

In the case study, management was rather inefficient at two levels: 

o In the Technical Services department (pilot department for CI), the manager was 

frequently talking about CI and encouraging employees to practise, but he rarely took 

part to CI activities with them and he did not show interest for what they had done. 

Besides, low resources where affected to CI. This led employees to think that CI was 

useless extra-work, and could only add workload (see 4.2.3). 

o In other department, it took much time before managers found themselves interest in CI 

(see 4.4). Therefore, they did not encourage their employees to participle to CI activities 

(sometimes they even ask them not to do it). Logically, most employees were reluctant to 

take part to those activities. 

Thus those observations find same conclusions as literature: management support is crucial in 

the development of CI activities. Managers have to take part to CI activities, ensure motivation 

and provide resources. 

It has been noticed in the case study that processes at strategic level were clearly defined and 

communicated. Communicating down those methods from strategic to operational level might 

increase CI legitimacy in the division. 
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 Employees reaction 5.2.4.

Reluctance from employees to take part to improvement actions has been mentioned in the 

literature (see 3.2.1). Here is an opportunity to compare reluctance issues met in literature 

(Bessant & Caffyn, 1997) with practise: 

o “Many people are afraid of uncontrolled change”: this reason has often been mentioned 

by the CI manager to explain the difficulties encountered during the launch, and it seems 

relevant since many middle managers and employees having responsibilities were 

trying to protect their power relationships. 

o “People expect short-term returns”: from the observations, employees were aware that 

it takes time before significant improvement can be met; it did not seem to be a problem 

as long as improvement was measurable. 

o “Some managers and employees have relative belief in the ability of other employees to 

contribute to CI”: some employees have expressed doubts about the ability of 

management to ensure CI. 

o  “Employees believing that there is no other way to solve problem than external 

intervention and reengineering”: this issue has not been met. 

o “The structure of the organisation may be seen as inappropriate to support CI”: here as 

well, some employees have expressed doubts about the ability of management to ensure 

CI. 

o “CI requires innovation skills that might be missing among non-specialist”: R&D 

workers generally have those skills. 

An increase in interest has been noticed around the end of the mission. Even though it can be 

explained by a slight evolution of the culture, many other reasons can be found: is this because 

managers had started the training plan (increasing managers’ commitment)? Because first 

projects had shown results (increasing interest)? Or maybe simply because I was more 

integrated in the organisation? This point remains open to interpretations. 

 Resources 5.2.5.

The lack of time has been redundant argument for people who did not participate much to CI 

activities in division DY (see 4.2.3 and 4.4). This is an even more serious issue knowing that CI 

often requires several people to meet. This issue is mentioned in literature as a relevant one: 

resources have to be provided to employees (Wheelwright & Clark, 1992; Smith & Reinertsen, 

1998; Bessant & Francis, 1999)(see 3.2.1 and 3.7.2). Those resources are time, but also: 

o Space, which was missing during in case study, leading to some troubles (see 4.3.3). 

Space is particularly needed for the mapping of important and complex processes, as for 

development processes. An obeya room can be a solution to deal with mappings and 

other visualisation tools (Morgan & Liker, 2006)(see 3.7.1). 

o Tools and technics have to be available. In R&D context, methods allowing identifying 

improvements leads (like project reviews, see 3.9.2) and measurement tools (see 5.1.1) 

are particularly adapted. Literature proposes a tool allowing measuring cycle time 

(Smith & Reinertsen, 1998)(see 3.8.4). 

o Training has been a way to raise interest of managers of DY for CI (see 4.4), but it also 

improves employees skills. Besides, it fosters learning. 

o Communication can be supported by regular meetings, visualisation tools (such as 

dashboards and mappings) and information systems (Wheelwright & Clark, 1992; Rapp 
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& Eklund, 2002; Morgan & Liker, 2006; Schulze, et al., 2013)(see 3.2.1, 3.7, 3.8.1, 4.2.3 

and 5.1.1). 

 Managing ideas 5.2.6.

Continuous improvement relies on the participation of every employee (Schroeder & Robinson, 

1993; Bessant & Francis, 1999)(see 3.2.1), and literature states that an idea treatment system 

has to be set up in order to optimize creativity from employees. This system can for instance 

manage ideas suggestion, evaluation and follow-up. Without this system, theory states ideas may 

remain unexploited (Ekval, 1971)(see 3.4.1). Practise has led to a similar result: before CI 

deployment, ideas were rarely transmitted to higher management (and even more rarely 

implemented) because of a lack of visibility (see 4.2.3). There was no formal answer from 

management, and people submitting the idea were generally in charge of the implementation, 

which represents a supplementary workload. 

Once the KAS and CI-tracking systems have been set up, success has not been met. It seems that 

there were three main issues (see 4.2.3): 

o Those systems were time-consuming and employees had the feeling that I was not part 

of their job 

o Feedback from management was almost non-existent 

o Formalisation was considered as a waste of time (see 5.1.1). 

Therefore it seems that a formalised process for ideas treatment is necessary, but resources 

have to be attributed to this process and management must ensure motivation. Maybe a system 

based on improvement teams would be more efficient than individual systems such as KAS. 

Project reviews can be a great opportunity to gather everyone ideas and make employees work 

on it.  

 Process study 5.2.7.

Literature also recommends formalising existing processes as much as possible (McManus & 

Millard, 2002; Seth & Gupta, 2005; Schulze, et al., 2013; Cooper & Moors, 2013)(see 3.2.1 and 

3.8.1). In the R&D context, this formalisation can be slightly different and a bit more complicated 

than usual (see 5.1.2), but the process studied in the case study has effectively shown interesting 

results (see 4.3.2 and 4.3.3): 

o It allows everyone to have a global overview on the process 

o Interferences between various actors are visible 

o It allows sharing understanding regarding different steps 

o When members from different involved teams gather around the mapping, it is possible 

for them to identify problems and to discuss improvements. 

However, the mapping made during the case study has not been made by the actors but by the CI 

team. It should be more interesting if the actors had made the mapping by themselves and 

the CI team was only supporting. This way, process study becomes a good communication 

tool. 

This approach has also led to a better definition of customer (internal and external) and need for 

each step and each team, which is rather difficult in development processes. The case study has 

established that many issues come from a bad definition of the need (see 4.3.3) and has shown 
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that the use SIPOC diagrams was a relevant way to deal with that. A mapping tool has also been 

proposed (see 4.3.2). 

 Incentive system 5.2.8.

There is much theory about incentive systems (see 3.5), and many solutions are suggested. 

During the case study, no formal rewarding system has been set (except the “Kaizen Awards”, 

which have no formal value, see 4.2.2). It appears employees who were active in CI activities 

where the ones who were seeing an interest in it (for instance the satisfaction to produce a 

better work, see 4.3.3). Other employees, who were suffering a lack of motivation regarding CI, 

proposed me several reasons: 

o Lack of recognition from management 

o No objective 

o This is not part of their work. 

Those issues are mentioned in literature, when it comes to the role of management and 

communication (Wheelwright & Clark, 1992; Smith & Reinertsen, 1998; Bessant & Francis, 1999; 

Haikonen, et al., 2004)(see 3.2.1 and 3.7.2). It has also been noticed that rewarding systems 

designs have some imperfections that do not lead to optimal ideas submission (see 3.5.2). In the 

case study, the use of KPIs for CI activities has not provided significant results and is not 

supported by employees (see 4.2.3). Therefore raising interest from workers looks like the 

best way to increase motivation. This can be done by focusing on analytical methods (see 

5.1.1) and choosing relevant pilot projects (Smith & Reinertsen, 1998)(see 3.8.2 and 3.9.4). 

 Implementation 5.2.9.

From this study, some features can be drawn regarding general implementation in this specific 

context. Results show that a strong management support has to be ensured at the beginning in 

order to raise motivation (see 5.2.3). Then a balance can be found between management support 

and self-interest from employees (for instance by using data and analytical methods, see 5.1.1). 

The honeymoon effect that appears in literature (Smith & Reinertsen, 1998)(see 3.8.2) has not 

been observed in the case study, probably because it did not last long enough. 

It is important to keep in mind that CI has to be flexible and must evolve in parallel with 

development of employees’ culture (Bessant & Caffyn, 1997)(see 3.2.2). In division DY, regular 

meetings where employees could share opinions about CI have allowed to make changes in CI 

organisation and to make it fit with workers’ needs (see 4.2.3). 

Flexibility must also be brought in a general way in the organisation (processes and 

working methods), in order to make it subject to improvement more easily (see 4.4). In the case 

study, over-quality led to heavy procedures and many employees used this pretext to avoid CI 

activities.  

In the case study, the use of a pilot department to test CI organisation has allowed to make it 

“stronger” and more likely to success in its future development to other departments. However, 

the pilot project was rather complex, probably too much for a first project and it may have made 

some people “afraid” of CI activities (see 4.4). This phenomenon is called “immunization effect” 

in the literature, which suggests starting with a simple pilot project (Smith & Reinertsen, 

1998)(see 3.9.4). 
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In this case, it seems better to start with short and simple sequential processes. This should 

allow people to “learn learning”, and let them about what they do themselves before making 

them work on what other people do. The question “why do I do what I do?” is indeed difficult to 

answer (see 4.3.3). An example of such a process can be a “fault report” process. Once the 

method is well known, it is possible to extend study to more complex iterative processes, such as 

development projects. 

Table 12: Summary of the main CI deployment requirements in R&D 

Feature R&D requirements 

Design dimensions Transversal groups 

Integrate CI in formal organisation 

Permanent improvement organisation 

Centralise CI activities related to common projects 

Culture & Learning Set a learning framework 

Implement project reviews 

Encourage overlapping 

Management attitude Provide resources (time, facilities, training, etc.) 

Lead by example 

Empower employees 

Encourage trials and errors 

Ensure motivation 

Resources Time 

Space, facilities 

Tools and technics, training 

Communication tools 

Improvement ideas Formalised system for ideas treatment 

Process study Important for communication and optimisation 

Let employees do it (with CI support) 

Incentive system Raise interest by focusing on analytical methods and choosing 

relevant pilot project 

Implementation Flexible and evolving CI 

Flexible organisation processes 

Start with short and simple sequential processes 
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 Research question 2: What is specific to R&D in CI 5.3.

implementation? 

The previous question points out the importance of the environment in the deployment of CI. 

Now that some features of CI in development activities have been drawn, differences that exist 

between CI this context and a more “usual” CI can be studied. 

 Relationship with innovation and problem solving culture 5.3.1.

The innovation context characteristic to R&D activities is not, as it may be expected, a facilitator 

for CI activities. On the contrary, literature states that engineers tend to be reluctant to 

improvement initiatives (Schulze, et al., 2013)(see 3.8.1). The case study has not found the exact 

same conclusion (see 4.2.3, 4.3.3 and 4.4): engineers (as well as technicians) always agreed to 

implement improvements when it was simple for them and when they found interest in it. It was 

however more complicated to convince them when they had to work together and to spend time 

on a specific problem, especially when the benefit was not immediate. 

Those employees being used to work in a problem-solving environment, it seems that they 

prefer to work on identified problems that they meet every day, rather than looking for them. 

Thus a way to attract their attention is to bring problems to light by using data (see 5.1.1). On 

the other hand, they avoid ready-made tools and attending meetings passively: they tend to 

consider it as a waste of time. This is probably one of the reasons the KAS system was not 

successful. 

Another explanation for the lack of interest of engineers regarding improvement activities is 

maybe that those employees usually have responsibilities. Working on the improvement of their 

work habits with other employees would therefore be a way to admit that they do not perform 

their work well, and let other people suggest them how to do it better. Some engineers who try 

to maintain a managerial image or have a strong professional ego may have difficulties to accept 

this kind of behaviour, especially in a context where “re-doing things is bad” (Cronemyr, 

2000)(see 3.6.2) and communication is poor (see 4.4). Working on communication and culture 

evolution should solve this issue. 

This is also maybe the reason analytical tool are more successful: employees want to show that 

they are smart enough to deal by themselves with issues, and they do not appreciate to be 

“guided” through ready-made methods. This supposition fits with one of the CI basis principles: 

management has to bring support, resources and motivation and then trust employees. 

This specific culture requires focusing even more on data and on performance indicators. Those 

indicators may be difficult to set up and to be relevantly perceived (see 5.1.1). It also requires 

the improvements to be measured, which is rarely done (Greenbaum, et al., 1988)(see 3.2.4). 

 Projects and iterative processes 5.3.2.

Development processes have the particularity to be projects and to have iterative features. 

According to literature, R&D workers have some difficulties to admit those iterations (Backlund, 

2000)(see 3.6.2). Besides, those processes are generally different from one project to another. 

Therefore, it is difficult to observe improvement from one project to another. This is the reason 

R&D processes have to be studied a different way (at a more conceptual level and with different 

metrics, see 5.1.2). Even though the studied process in the case study was not a development 
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project, discussions with employees have led to a similar conclusion: development processes are 

more complex to study and interactions between departments is especially relevant (see 4.4). 

In order to deal with the fact that each development process is a new project, literature suggest 

designing a global development process (Smith & Reinertsen, 1998)(see 3.8.2) which sets a 

frame of specifications for all projects, and make them more flexible and easier to study and to 

improve. This is rather unusual in the CI philosophy which consists in avoiding such major 

changes, and therefore characteristic to development processes. 

 Definition of need and customer 5.3.3.

In this study, theory (see 3.6) and even more practise (see 4.3.2 and 4.3.3) have established that 

the need is very difficult to define clearly in development activities. The issue is that the 

output of such activity is generally not a physical product nor a service, but knowledge. Besides, 

this knowledge can be different on every project. It appears that useless or inappropriate 

outputs are frequently produced simply because employees do not know exactly what is 

expected from them, and sometimes they do not attach much importance to it. In this context, it 

might be interesting for each activity step to consider the following team (using the output) as 

the main customer. Once again, solving this kind of issue relies on a strong communication 

between different teams. 

The study and mapping of processes can be a way to cope with this issue. This method has been 

efficient in practise (see 4.3.3) and theory has found that improvement based on VSM for NPD 

deal more on collaboration than work programming (Schulze, et al., 2013)(see 3.8.1). 

 Learning 5.3.4.

In any CI evolution, culture is shape through the assimilation of routines and skills (Bessant, et 

al., 2001)(see 3.3.3). Learning refers to this assimilation and it is usually based on the repetition 

of similar actions. In an R&D context, organisational learning is more complex since each 

project is unique and it is difficult to study causes-effects relationships (Bartezzaghi, et al., 

1997)(see 3.9). Literature therefore suggests working on general recurring patterns of the 

projects, sharing different perspectives on it, and looking for root causes of problems 

encountered. This takes part to the definition of a “framework for learning” (Wheelwright & 

Clark, 1992)(see 3.9.1). As seen through hypothesis 2 study, this requires a higher degree of 

conceptualisation (see 5.1.2). 

Besides the study of general processes, the study of each project is also characteristic to R&D 

(Wheelwright & Clark, 1992; Bartezzaghi, et al., 1997; Smith & Reinertsen, 1998)(see 3.9.2). It 

consists in gathering employees from different teams in order to get a feedback and share about 

what has been learned. The idea is to extract information that could make future projects more 

efficient. This study can be easier if a framework is set for each project (Wheelwright & Clark, 

1992)(see 3.8.3), but also if the development process is well designed (Smith & Reinertsen, 

1998)(see 3.8.2). 

 Implementation 5.3.5.

In the CI philosophy, simple improvements have to be implemented as quickly as possible. This 

means that CI has a strong short-term dimension (even though the long-term dimension is 

relevant as well). A production division of company CX used to have short “Lean meetings” every 
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day (see 4.1.3) in order to ensure day-to-day evolution of CI, and systems ensuring quick 

management answers are set. 

When it comes to development activities, the work rhythm is more related to the projects (as 

seen with the project reviews). Therefore day-to-day improvement is not adapted, and this 

short-term dimension is less important. However, this does not mean that CI effort from 

employees have to be occasional: they still have to permanently observe how they work. 

Literature also states that Key Performance Indicators related to CI activities may be 

counterproductive in this context (Schulze, et al., 2013)(see 3.8.1). In division DY, no indicators 

were set at the launch of the KAS system, but objectives have set after a few weeks in order to 

increase participation (see 4.2.3). This led to the submission of bad ideas and some ideas were 

hold back (risk mentioned in the literature (Kerrin & Oliver, 2002), see 3.5.2). With those 

indicators, quantity has increased but quality has decreased. Therefore KPIs are effectively 

inefficient in this context. Other motivation tools such as recognition, management interest 

and (ideally) personal interest seem more appropriate (see 4.2.3). 

Table 13: Summary of the main characteristics of CI in an R&D context 

Feature R&D characteristics 

Culture Problem-solving culture, employees like data and analytical methods 

Low communication 

Processes Iterative, complex, transversal unique projects different to each other 

Customer need Difficult to define 

Evolve over time 

Process study Study at a more conceptual level 

No specific mapping form recommended 

Learning Study each project to draw general conclusions 

Tools and methods Focus on analytical methods and measurable data 

Be cautious with formalisation tools 

KPIs for CI activities Rather inefficient 

 

 Reflection on methodology 5.4.

The methodology used all along this study was introduced in part 2. Now that the results have 

been presented, it might be interesting to discuss to which aspects they are relevant or not. 

 External validity and generalisation 5.4.1.

As it has been stated earlier, not many technics have been used in order to ensure external 

validity (see 2.4.3). Therefore it is complex to evaluate to which extent the findings can be 

applied to another context. The studied characteristic here was the R&D activities, and this was 

the scope for the literature review. However this case study has been led in a small and relatively 

recent French division of a big American pharmaceutical company. This sentence gathers many 

other characteristics that might have an impact on the results, and it still does not take corporate 

culture issues into account. 
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Besides, theory states that the organisation requires an element that triggers a need to 

successfully deploy CI, such as competitive pressure (Lillrank, et al., 2001)(see 3.2.1). Company 

CX is currently having excellent results and is not under particular threat from any competitor; 

this may explain the weak interest for CI from some managers. 

Considering that the results of this project also rely on a strong theoretical background, it may 

be assumed that they can be applied in most R&D facilities with just some slight differences: 

some characteristics may be more relevant than others depending on the context. It is even 

possible to wonder if some results are applicable in any “project” and/or “scientific” context. 

However, it would require more research to confirm that, and it is for now the responsibility of 

the reader to establish if those findings can be applied in another specific context. 

 Cultural impact 5.4.2.

The word “culture” has been mentioned in the previous paragraph, as it is a major component of 

a system design. National patterns of culture have been studied in the literature reviews (see 

3.3.2), and it has been taken into account in the discussion (see 5.2.2). However, a part of the 

findings are based on the fact that R&D workers have communication issue, or even tend to be 

individualist. Solutions have been provided to deal with the induced problems. But it would be 

relevant to wonder if that trend to like working alone is more related to the R&D culture or to 

the national culture. If it is related to the national culture, then those findings may be not 

applicable in the same facility located somewhere else on the globe. 

The same question can be asked regarding corporate culture. It has been observed that company 

CX gives a huge importance to its “0 risk” policy (see 4.1.1), so probably do other pharmaceutical 

company (even though the extent can be slightly different). This had a strong impact on the 

acceptance of improvement activities by employees. Other unnoticed features are likely to 

compose the corporate culture of CX and have an impact. 

To my opinion, the cultural impact on the results of this thesis could be an interesting subject to 

be deepened for further study. It could also (and especially) add value to the external validity of 

this work. 

 Data collection 5.4.3.

Data collection during the case study has been made through the extensive use of interviews and 

observations. It has been seen that several technics and elements have been employed in order 

to increase their efficiency and produce reliable data (Merriam, 1998)(see 2.3.2). 

Even though unstructured interviews have been particularly useful to get data and make 

relevant results emerge, this exercise requires the ability to rebound well and quickly to 

interviewee answers. Indeed it has been sometimes difficult to identify directly interesting 

points and to find relevant questions about it without breaking the “thought flow” of the 

respondent. I have tried for a while to split interviews in two meetings, so I could have time to 

select relevant points of the first meeting and deepen them during the second one. However this 

organisation required availability from employees, and most of them did not have enough. 

Having now a rather good overview of the project, it is possible to discuss potential 

improvements in the method. In order to have good “raw material”, I regularly chose to engage 

dialogue for unstructured interviews when employees seemed to be in mood for talking, even 

though other activities where in progress at the same time. This led to quickly prepared 
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interviews, which were actually more “discussions” than proper interviews. Notes were taken 

once the exchange was over, thus the content of questions and answers is not always accurate. 

Recording the interviews might be a solution to that, even though it may have an impact on the 

spontaneity of interviewees. Theory proposes technics to organise relevant interviews, 

suggesting preparation tools such as pilot interviews, identifying “good” and “bad” questions 

(Merriam, 1998), but those technics require much time to be well applied. 

Similar comment can be made regarding observations. Theory states that observation skills 

requires training and experience, thus it is plausible that some observations are more relevant 

than some others. The coffee break, which is a particularly interesting support for observations, 

has been discovered and exploited rather late in the project. Once again, theory suggests 

technics to increase efficiency and reliability (Merriam, 1998), but some of them have been 

discovered late in the project. Those tools shall be useful for further personal projects. 

 Action research 5.4.4.

However, it has to be pointed out that the action research nature of this project makes the data 

collection more complex. Data collection requires time and availability, both from the researcher 

and the employees, and they were rather difficult to find in sufficient quantity during this project 

considering my dual role. 

Some of those issues regarding data collection and availability in action research have been 

mentioned previously, in the table of Westlander (1999) (see 2.3.1, Table 2). From my 

experience, it seems to me that action research is not about trying to avoid each of those pitfalls, 

but more about controlling them and trying not to get overwhelmed by one of them. 

This dual role also creates confusion for other employees: my consultant role in the company 

induces power relationships which have been discernible. I have the feeling that some 

employees have hold back some information during interviews because of the fear that I could 

transmit it to other people, or use it myself at their expenses, while that information could have 

useful for the research aspect of the project. For that reason, maybe the results would have been 

slightly different if this study had been conducted by someone else. 

Another point that has been raised in the action research methodology is that the researcher 

analyses results from actions he/she takes part to. Describing one’s role in those actions allows 

better reliability (see 2.4.2). My personal contribution as a consultant in the company has been 

as follows: 

o Choice, definition, and adaptation of the CI tools in the Technical Services department 

(KAS, databases, dashboards, simple processes mapping) 

o Organisation and animation of the CI meetings 

o Observations, measures and interviews for the water treatment process mapping 

o Organisation and animation of meetings for the water treatment process study and 

research for improvement solutions. 

Those other actions have been led; however I WAS NOT involved in them: 

o Organisation and follow-up of lean training 

o Implementation of CI tools in other departments 

o Research for other projects with managers 

o Study of other transversal processes. 
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6. Conclusions 
This final part aims at presenting shortly the results of this thesis by summarizing the answers to the research 

questions. The contribution of the thesis is also presented. 

The purpose of this thesis is the study of continuous improvement deployment in a context of 

development activities. The objective was to identify specificities of this context in order to work 

out recommendations for such a deployment. 

 How to deploy Continuous Improvement in an R&D facility? 6.1.

Even though CI can be regarded as a bunch of tools that can be applied in any organisation, its 

implementation cannot be efficient if there is no adaptation to the context. Continuous 

improvement is above all a culture that has to be deployed in the organisation. This requires to 

setting up a well-defined framework consistent with the organisation strategy, and convincing 

employees about the importance of such activities. Management must ensure that necessary 

resources are provided (time, space, training, tools, etc.) and support motivation (by raising 

interest from employees). The organisation of improvement reviews through transversal teams 

working on processes requires resources, but it increases communication and learning. This is 

particularly appropriate in development context. 

 What is specific to R&D in continuous improvement 6.2.

implementation? 

The context of research and development has some particularities which make it more difficult 

to study. Therefore CI tends to be more complex to deploy. One of those particularities is that 

R&D processes are often transversal projects that occur only once, and each project is different 

from every other. Thus it is complex to study those projects as processes, like it is usually done 

in CI. Besides, those processes include iterative features which are difficult to evaluate and 

measure. For that reason it is more interesting to study global processes at a more conceptual 

level, using regular patterns and finding an appropriate mapping tool. The study of each project 

at the end of this one can be efficient in order to increase learning. 

This is also the opportunity to increase sharing among the different teams. Indeed R&D workers 

tend to be individualists when it comes to improvement, whereas the definition of the need 

comes through communication with other teams. Thus a significant attention has to be held on 

communication. 

Finally, R&D workers tend to share a problem-solving culture that makes them more sensitive to 

data and analytics. Thus the use of relevant indicators is recommended in order to raise their 

interest to improvement activities. However, method and tools used for those activities have to 

be explained; formalisation (which is used for simplification) is not appropriate in this context. 

Key performance indicators related to improvement activities seem to be rather inefficient as 

well. 

 Contribution of the thesis 6.3.

This thesis has gathered information from literature about the implementation of continuous 

improvement in a development context, and compared it with theory about CI in general. Then 

theory has been confronted to the observations made during a practical case study in the 

pharmaceutical industry, in order to validate or not various features. Recommendations have 



Alexis Messier – Introducing Continuous Improvement in an R&D Facility 

70 

been defined for whoever is interesting in that subject. Some recommendations have been 

mentioned previously in the literature, some others are new. 

A suggestion of process mapping has also been defined in this thesis: this mapping is based on a 

workflow of local SIPOC diagrams. This tool is appropriate for mapping information flows and 

communication mismatches between different teams involved in a project, in order to improve 

communication and efficiency among the organisation. It might be interesting to study the 

relevance of this tool in other contexts than R&D, and its potential adaptation to the study of 

physical flows as well. 

 Final words 6.4.

An organisation is made of a sum of individuals. If the organisation wants to go towards a given 

direction, all individuals have to look the same direction. This can be done only by making 

organisational interest and all individual interests converge. If the individuals do not see 

personal interest in improvement activities (for instance if they are given other priorities), the 

organisation will not be able to improve. Similarly, a lack of communication leads to 

misinterpretations and variations in objectives. 

The word organisation reflects this aspect: it is about managing of individuals and ensuring their 

commitment to common activities. An adapted culture where improvement activities are part of 

the job can be shaped, but it is also relevant to find individuals’ levers (social recognition, 

working conditions, money, etc.) and act on it in order to realign them with organisation 

objectives. 

This famous fable illustrates how this common objective and its visibility can ensure motivation 

from individuals: 

“A man came across three masons who were working at chipping chunks of granite from large blocks. 

The first seemed unhappy at his job, chipping away and frequently looking at his watch. When the man 

asked what it was that he was doing, the first mason responded, rather curtly, “I’m hammering this stupid 

rock, and I can’t wait ’til 5 when I can go home.” 

”A second mason, seemingly more interested in his work, was hammering diligently and when asked 

what it was that he was doing, answered, “Well, I’m moulding this block of rock so that it can be used 

with others to construct a wall. It’s not bad work, but I’ll sure be glad when it’s done.” 

”A third mason was hammering at his block fervently, taking time to stand back and admire his work. He 

chipped off small pieces until he was satisfied that it was the best he could do. When he was questioned 

about his work he stopped, gazed skyward and proudly proclaimed, “I…am building a cathedral!” 
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8. Appendix 
Appendix 1: Developmental cycles in the implementation of CI – Source: (Bessant & Caffyn, 1997) 

Developmental cycle Examples of enablers to be deployed 

Cycle 1 

Preparing the ground 

Awareness-raising 

Facilitator training 

Set up steering group 

Identify pilot sites 

Decide on pilot vehicle 

Design framework for managing ideas 

Design recognition system 

Cycle 2 

Launch 

Training in basic problem-solving cycle 

Training in basic toolkit for finding and solving problems and basic 

measurement 

Supported team-work on problem finding and solving 

Review and publicize results 

Recognize achievements 

Cycle 3 

Consolidate 

Further inputs of training 

Extend range of tools and techniques 

Groups become autonomous/self-managing 

Extend participation to other groups 

Cycle 4 

Focusing CI 

Develop and communicate business strategy 

Policy deployment to set CI targets 

Training in monitoring et measurement 

Cycle 5 

Spreading the word 

Introduce cross-functional teams/projects 

Training in process modelling 

Customer-orientation training and techniques 

Cycle 6 

Devolution of control 

Groups become self-steering and set their own targets based on policy 

deployment 

Training in design of experiments 

Cycle 7 

Development of 

learning 

Post-project reviews 

Story boarding and other learning-capturing techniques 

Procedure and standard setting 
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Appendix 2: Categorisation of Bessant's CI behaviour, by level – Source: (Fryer, et al., 2012) 

Indicator Level 1 Level 2 Level 3 Level 4 Level 5 

1 

Integration of CI 

into the 

organisation 

No formal effort of structure for 

improving the organisation 

Problems are solved randomly 

Staff use structured problem 

solving processes 

CI activities have not been 

integrated into day to day 

operations 

CI activities are part 

of main business 

activities 

CI responsibilities 

devolved to 

problem solving 

unit 

Extensive and widely 

distributed learning 

behaviour 

2 

Extent of CI 

projects 

Occasional bursts of 

improvement punctuated by 

inactivity and non-participation 

CI or an equivalent 

organisational improvement 

initiative has been introduced 

A high proportion of staff 

participate in CI activities 

Focus includes 

cross-boundary and 

even cross-

enterprise problem-

solving 

  

3 

Management 

support 

Staff and management are 

unaware of CI as a process 

Structured idea-management 

system is in place 

   

4 

Strategic 

performance 

management 

Solutions tend to realise short-

term benefits 

No strategic impact on human 

resources, finance or other 

measurable targets 

 Formal deployment 

of strategic goals 

and monitoring and 

measuring of CI 

against these goals 

  

5 

CI training and 

learning 

 Staff has been trained in the CI 

basic tools 

 High level of 

experimentation 

Widespread, autonomous but 

controlled experimentation 

Systematic finding and 

solving problems and capture 

and sharing of learning 

6 

Reward systems 

 Recognition system has been 

introduced 
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Appendix 3: Three stage maturity model for the public sector – Source: (Fryer, et al., 2012) 

Indicator Stage 1 – Going through the motions Stage 2 - Transforming Stage 3 - Embedded 

1 

Integration of CI into 

the organisation 

No formal structure for improving the 

organisation 

When there are problems, specialists 

come in to solve them rather than using 

existing staff 

No systematic or disciplined approach to 

improvement 

Teams identify and carry out CI initiatives 

There are regular reviews of the CI system 

throughout the whole organisation 

There is the use of a formal problem solving 

process 

CI is no longer an “add on to the day job”, but 

is an integral part of the individual’s or team’s 

work 

CI is the dominant way of life 

2 

Extent of existent 

projects 

Improvement activity is focused at a local 

level 

CI activities can involve people from 

different departments / sections / divisions 

Suggestions for projects come from within 

the department rather than be imposed 

from outside 

Specific CI projects with customers, 

suppliers, etc. are taking place 

People are thinking about their internal and 

external customers when they are working on 

improvement projects 

3 

Management support 

Individual managers sporadically 

promote CI 

The organisation is making serious 

attempts to use CI 

The strategic management leadership style 

reflects genuine commitment to CI 

Managers’ commitment to CI is evident 

throughout the whole organisation 

4 

Strategic 

performance 

management 

Focus is on short term benefits 

Lack of strategic focus 

Performance management system is not 

linked in with the strategy 

The organisation can link CI initiatives to 

the strategic goals of the business 

Everyone understands what the 

organisation’s or department’s strategy, 

goals and objectives are 

Individuals and teams monitor the results 

of their improvement activity 

Everyone understands how their performance 

affects the strategic goals of the organisation 

The achievements of projects are measured to 

see how they have affected the strategic goals 

of the organisation 
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5 

Training and learning 

Training in CI tools is ad hoc There is training in the basic tools of CI 

available on a routine basis 

Individuals and groups at all levels share 

their learning from all work experiences 

The organisation as a whole generates the 

ability to learn through CI activities 

Everyone is involved in sharing knowledge 

and creating the complete learning 

organisation 

6 

Reward system 

No reward system Local reward systems in place An organisational reward and recognition 

system 

7 

Blame culture 

Individuals are afraid of making 

suggestions 

Managers support experiments by not 

punishing mistakes but by encouraging 

from them 

When something goes wrong, the natural 

reaction of people at all levels is to look for 

reasons why rather than blame individuals 

8 

Communication 

Good communication down through the 

organisation 

Efficient and effective communication up 

and down the organisation 

Efficient and effective communication flows 

vertically and horizontally 
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Appendix 4: Key routines associated with CI and their constituent behaviours – Source: (Bessant & Caffyn, 

1997) 

Ability Constituent behaviours 

‘Understanding CI’ – 

the ability to articulate 

the basic values of CI 

People at all levels demonstrate a shared belief in the value of small steps and 

that everyone can contribute, by themselves being actively involved in making 

and recognising incremental improvements 

When something goes wrong the natural reaction of people at all levels is to 

look for reasons why etc. rather than to blame individual(s) 

People make use of some formal problem-finding and solving cycles 

‘Getting the CI habit’ – 

the ability to generate 

sustained involvement 

in CI 

People use appropriate tools and techniques to support CI 

People use measurement to shape the improvement process 

People (as individuals and/or groups) initiate and carry through CI activities – 

they participate in the process 

Closing the loop – ideas are responded to in a clearly defined and timely 

fashion –either implemented or otherwise dealt with 

‘Focusing CI’ – the 

ability to link CI 

activities to the 

strategic goals of the 

company 

Individuals and groups use the organisation’s strategic goals and objectives to 

focus and prioritise improvements everyone understands (i.e. is able to 

explain) what the company’s or department’s strategy, goals and objectives 

are 

Individuals and groups (e.g. departments, CI teams) assess their proposed 

changes (before embarking on initial investigation and before implementing a 

solution) against departmental or company’s objectives to ensure they are 

consistent with them 

Individuals and groups monitor/measure the results of their improvement 

activity and the impact it has on strategic or departmental objectives 

CI activities are an integral part of the individual or group work, not a parallel 

activity 

‘Leading the way’ – the 

ability to lead, direct 

and support the 

creation and sustaining 

CI behaviour 

Managers support the CI process through allocation of time, money, space and 

other resources 

Managers recognise in formal (but not necessarily financial) ways the 

contribution of employees to CI 

Managers lead by example, becoming actively involved in design and 

implementation of CI 

Managers support experiment by not punishing mistakes but by encouraging 

learning from them 

‘Aligning CI’ – the 

ability to create 

consistency between CI 

values and behaviour 

and the organisational 

context (structures, 

procedures, etc.) 

On-going assessment ensures that the organisation’s structure and 

infrastructure and the CI system consistently support and reinforce each other 

The individual/group responsible for designing the CI system design it to fit 

within the current structure and infrastructure 

Individuals with responsibility for particular company process/systems hold 

on-going reviews to assess whether these processes/systems and the CI 

system remain compatible 
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People with responsibility for the CI system ensure that when a major 

organisational change is planned its potential impact on the CI system is 

assessed and adjustments are made as necessary 

‘Shared problem-

solving’ – the ability to 

move CI activity across 

organisational 

boundaries 

People co-operate across internal divisions (e.g. cross-functional groups) in CI 

as well as working in their own areas 

People understand and share an holistic view (process understanding and 

ownership) 

People are oriented towards internal and external customers in their CI 

activity 

Specific CI projects with outside agencies – customers, suppliers, etc. – are 

taking place 

Relevant CI activities involve representatives from different organisational 

levels 

‘Continuous 

improvement of 

continuous 

improvement’ – the 

ability to strategically 

manage the 

development of CI 

The CI system is continually monitored and developed; a designated 

individual or group monitors the CI system and measures the incidence (i.e. 

frequency and location) of CI activity and the result of CI activity 

There is a cyclical planning process whereby the CI system is regularly 

reviewed and, if necessary, amended (single-loop learning) 

There is a periodic review of the CI system in relation to the organisation as a 

whole which may lead to a major regeneration (double-loop learning) 

Senior management make available sufficient resources (time, money, 

personnel) to support the on-going development of the CI system 

‘The learning 

organisation’ – 

generating the ability 

to enable learning to 

take place and be 

captured at all levels 

People learn from their experiences, both positive and negative 

Individuals seek out opportunities for learning / personal development (e.g. 

actively experiment, set their own learning objectives) 

Individuals and groups at all levels share (make available) their learning from 

all work experiences 

The organisation articulates and consolidates (captures and shares) the 

learning of individuals and groups 

Managers accept and, where necessary, act on all the learning that takes place 

People and teams ensure that their learning is captured by making use of the 

mechanisms provided for doing so 

Designated individual(s) use organisational mechanisms to deploy the 

learning that is captured across the organisation 
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Appendix 5: Question set for project review (Wheelwright & Clark, 1992) 

 

 

 


