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Management Summary  
The IT-development market has grown in the past years, equally did the number of different 

products. The market became less tolerant of poor‐quality products (Yang, 2001). Companies 

responded to this by adopting a quality management system (Magd, 2008). Which created the 

increased importance on the achievement of an ISO certification. The IT-market is highly innovative 

and constantly changing. To compete, maintaining quality is important, as is improving, and the 

creation of sustainable processes (Tidd, 2001). Implementing ISO obligates a firm to describe all the 

processes. The ISO standard provides guidelines on procedures, controls, and documentation for a 

quality management (Kartha, 2004). One of the processes it introduces in a company is Continuous 

Improvement (CI). CI can be defined as the ongoing effort to improve products, services, or processes 

(Singh & Singh, 2015). It is a learning process, associated with routinizing behavior and diffuse this 

across the organization (Bessant, 1997). The CI process is embodied by the Plan-Do-Check-Act-cycle 

(PDCA). The PDCA-cycle enables firms to develop better control over the environment, serve 

customers better and strive to create a viability in business (Suzaki, 1987).  When a company has 

achieved an ISO standard it does not guarantee CI, It only comprises the description. CI is not 

spontaneously contributing to the business processes; it depends on the consistent utilization of the 

PDCA process. If the only purpose is getting the certificate, the bureaucracy will destroy the normal 

business process and not improve the company performance at all (Sun, 1999). 

 

In IT firms the most teams are working agile, key-element of agile is working autonomous  (Boehm, 

2002). For the IT branch, this means that the autonomous development teams have to start with CI 

when the company becomes ISO certified. Which runs into the following problem. Consistent use of 

CI can be ensured by leadership of an experienced manager (Bessant, 1997; Savolainen, 1999). 

Normally a manager from the top level guides the CI process in a top-down structure. For 

autonomous teams this means that leadership, nor is the experience present. Accordingly, can be 

mentioned the difference in skills and abilities in IT development teams, their specialism has a 

technical background in programming and no managerial abilities. The majority of the developers 

possesses a high expertise in software development and is educated focalized only on job-specific 

skills, which means little organizational skills (Moe, Dingsøyr, Dybå, 2008). This problem is 

strengthened by the invisibleness of the processes in an IT-firm. When a lesser skilled, unguided 

team needs to foster CI activities, it is likely to be of little effect. Which creates the effect of little 

commitment and low intrinsic motivation for participating in a CI process (Lam, O'Donnel, Robertson, 

2015). This invisibleness results also in the little alignment among the teams. The autonomous teams 

can work on a self-determined course, possibly diverging from the other teams or the company 

strategy. This behavioral alignment is key to organizational success (Paramenter, 2015).  
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The problem that is defined here for the IT firms can be described as ‘stuck in the paper-level’ 

(Bessant & Francis, 1999). The CI process is described in the ISO documentation but is in reality not 

part of the daily activities, it is merely an annual occasion to satisfy the audit manager and achieve 

ISO certification. Alternatively, CI can be implemented in the daily process and applied in practice for 

consistent use, this way there can be achieved a considerable competitive advantage (Savolainen, 

1999). Which results in an improved strategy, an improved business performance, and an increased 

quality and productivity (Terziovski & Power, 2007). The research question that can be drawn on this 

problem is “How can the Continuous Improvement process be adapted for the autonomous 

development teams of CM, be supportive and encouraging for consistent use and create visibility on 

the PDCA cycle?”  

 

The research has followed a science-based design approach. The research has designed a means that 

enables the autonomous development teams of CM to work more consistently on Continuous 

Improvement, create objectives, and utilize the PDCA cycle visibly”. The design will be developed 

using only the case study, meaning the solution will not be necessarily directly scientifically 

generalizable. Although, it will create a starting point of what is needed to have the CI process 

functioning in autonomous teams.  

 

The company used for the case study is CM, a worldwide operating telecommunication company 

developing products on a business-to-business level. The products can mainly be categorized as 

mobile messaging, mobile payments, voice-services, securing access, and ticketing services. The 

structure of the company is totally horizontal working with autonomous teams. For achievement of 

an ISO certification, the company is obligated to use the CI process. The CI process needs to be 

described in detail in the ISO documentation and needs to provide evidence of the improvements. 

The processes described in this system are merely to achieve the certification instead of actively 

used. In the case study, the company has achieved the ISO certification. Although, there is still the 

doubt on the consistent use of CI. To formulate the answer to the research question, a literature 

review and a company research have been conducted. The company research contained interviews 

and a secondary research, in which all existing documents of the ISO are examined. The analyzing 

and diagnosing part of the research used five sub-questions to create the base for answering the 

main question and to start the design phase.  

The main problem that had to be addressed, was the development teams merely working CI to 

achieve an ISO certification. The CI process was described, with the according improvements. 

Although in reality, this process was not really pursued. In a hierarchically structured company, the 
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team manager or top-management would be guiding CI. The leader manages the process, spots the 

bottlenecks and plans the improvement to address it. In a horizontally structured IT-company, all the 

processes are digital and product focused. To use the CI process on a consistent base, the 

autonomous teams firstly need to understand how this PDCA-cycle works. To support autonomous 

teams in this situation this research has designed a means to replace the leader element, a re-

designed of the CI process contains a tool to guide the teams through this process. Roughly, there 

can be stated that the leadership-factor is replaced by a tool to initiate the discussion on the team’s 

strategic direction and also make the PDCA-process clearly visible.  

 

For the design of the means, there has been decided to see if a tool could fulfill the activities which 

were normally fulfilled by the team leader. The Balanced Scorecard’s features found to be matching 

with the needs for the autonomous teams in terms of support of the CI process. The Balanced 

Scorecard is chosen as the base for the tool. Before the tool could be used it required some 

modifications, these modifications were aggregated using the human-centered approach. This means 

all related departments of the company were involved in the design process to generate the design 

requirements and make sure that the proposed solution was supported. A focus group is arranged to 

validate the proposed design requirements. After, the tool has been tested in three different levels of 

the company. This means that the iteration phase for testing and re-designing has been followed 

three times. The ultimate solution has focused on the case study, to create scientific generalizability 

it requires external testing. Although, it has formed a proper base for further research in the 

direction of CI in autonomous teams.   

 

To have the tool functioning the additional process has been drawn. The role of the Quality 

Assurance team has been defined in this process and embeds a controlling and monitoring factor. For 

the first period of use, the QA team should be supporting more actively and secure the CI process. In 

this process is focused on the core teams, the venture teams must develop the product first. The 

ultimate design solutions are presented in Appendix 13 and 14. Finally, as an answer to the main 

research question, there can be concluded that the newly designed process should contain visible 

objectives. Meaning that the tool contains questions to lead the team discussion to cooperatively 

defined improvements which can be visualized by the steps of the PDCA-cycle. The main conclusion is 

that it is mostly a matter of a different focus. Which means that autonompous teams mostly need 

guidance on how the Continuous Improvement process can be utilized more consistently and 

effectively, and expel the sense of just achieve the ‘paper-level’. 
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1. Introduction  

This first chapter is the introduction of a science-based design research on the subject of Continuous 

Improvement for autonomous teams. Beginning with the context of the research, defining what is 

meant with the different aspects. The context will also indicate the relevance of the research. 

Subsequently, the gap in literature is indicated. The gap is explained and why it exists. To conduct 

this research a company is used for a case study, the company CM is introduced briefly. Following is 

described the problem that the research intends to solve. It is defined from a literature perspective 

and there are research questions created upon this problem statement, leading to one main research 

question. The last section will describe the goal of the research and the structure of the report.  

 

1.1 Research context 
The term “continuous improvement” has been around for a long time. The truth is, that most 

companies are not doing continuous improvement (CI) at all, there are rather improvements 

scheduled in batches and projects on an operational level. CI can be defined as the ongoing effort to 

improve products, services, or processes (Singh & Singh, 2015). It is a learning process, associated 

with routinizing behavior and diffuse this across the organization (Bessant, 1997). It can be described 

as a culture of sustained improvement, targeting the elimination of wastes in all processes of an 

organization. It involves working together to make improvements without necessarily making huge 

investments (Bhuiyan & Baghel, 2005). Achieving improvements involves the measurement of 

performance, suggesting that the CI process is directly related to performance management (Lebas, 

1995). The CI process is embodied by the Plan-Do-Check-Act-cycle (PDCA): study current, find the 

problem, solve, implement, and standardize. The PDCA-cycle enables firms to develop better control 

over the environment, serve customers better and strive to create a viability in business (Suzaki, 

1987). The PDCA-cycle is also a continuous feedback loop to reduce variation (Gupta, 2006). For this 

reason, the cycle is an essential element of a quality management.  

 

If a company desires to become ISO certified, describing the CI process is a mandatory part of the ISO 

procedures (Sun, 1999). The ISO standards provide guidelines on procedures, controls, and 

documentation for a quality management system to help a company identify mistakes, streamline its 

operations, and maintain a consistent level of quality (Kartha, 2004). In short, this means companies 

can follow the guidelines of ISO to implement a quality management system and achieve an ISO 

standard. However, this does not mean a company is automatically using CI, it means it is just 

describing it (Sun, 1999). The improvement process which is documented in the ISO documentation 

does not necessarily mean that is really happening. The achievement of an ISO standards does not 
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guarantee successful CI, nor the contribution to the business processes; it depends on how the ISO 

standards are used (Sun, 1999). In literature is already stated that if it is only for purpose of getting 

the certificate, the bureaucracy, documents, and procedures will destroy the normal business 

process, and will not improve the performance at all (Sun, 1999).  

 

The occurrence of this situation in an IT-company is no coincidence. In the past years, the IT-

development market has grown to a global business level, this made the products and applications 

increase in number, in complexity, and in market importance. The made the market became less 

tolerant of poor‐quality products (Yang, 2001). To enhance efficiency, increase competitiveness, and 

ensure customer satisfaction, multiple companies have developed or adopted a quality management 

system (Magd, 2008). Which created the increase of importance on the achievement of an ISO 

certification in the IT industry. The IT-market is highly innovative and constantly changing. To 

compete, maintaining quality is important, as is improving, and the creation of sustainable processes 

(Tidd, 2001). Implementing an ISO standard is considered a solution for ensuring quality in this 

market, however, research already proofed that being registered as ISO certified is only the 

beginning (Yang, 2001). It is being used as a marketing and promotional tool, while there are 

significant internal and external benefits to be derived for every organization (Sampaio, Saraiva, 

Rodrigues, 2009). Being ISO certified obligates a firm to start the use of the CI process, which cannot 

be considered as straightforward (Sampaio et al., 2009).  

 

In the IT sector, the most common working structure is agile project management (Boehm, 2002). 

Working agile means working with a short-term planning, ad-hoc responding on the situation, and 

self-organizing teams (i.e. autonomous teams). Working with autonomous teams creates a horizontal 

company structure and the possibility to work with a bottom-up approach. Contradictory, the CI 

process has been developed in a hierarchical structure, guided by a leader in a top-down setting 

(Suzaki, 1987). This difference makes it not a straight applicable match. Working autonomously is 

concluded highly motivating for IT-development and is for this reason occurring on a frequent base in 

IT-development companies (Beecham, Baddoo, Hall, Robinson, Sharp, 2007). This research will, 

therefore, indicate how this CI process can be made applicable for use in the autonomous teams with 

the use of a case study.   

 

1.2 Research gap  
Previous research of Bessant & Fransis (1999) noted difficulties in the implementation of CI, they 

state that the implementation is context specific and there are no optimal guidelines for this. They 

were able to note a pattern in company-specific behavior. However, this research was conducted 
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solely among hierarchically structured manufacturing companies. Later research did accomplish to 

create a more general model for all the stakeholder in the process, the basic pre-conditionally 

elements for the ability to improve are stated as: understanding what improvement is, competence 

and skills for recognizing problems and implement change, the presence of supportive and enabling 

processes, and the commitment of all stakeholders (B. de Jager, Minnie, J. de Jager, Welgemoed, 

Bessant, Francis, 2004). Additionally is stated that leadership is an important factor for the consistent 

use of CI, the process needs an experienced manager with the ability to monitor, support and 

conduct measurements regarding the performance (Bessant & Francis, 1999; Bessant, 1997).  

 

In relation to the autonomous development teams, there can be concluded that the elements of 

leadership and experience are certainly missing. Skills and understanding CI is also not a certainty. 

Theory does indicate that development teams have highly specialized skills, only these are not 

managerial or have some relation with CI (Moe, Dingsøyr, Dybå, 2008). This knowledge declares why 

the search for CI in autonomous development teams or a horizontal organization does not provide 

any result. The gap that needs to be addressed here can be formulated as the replacement of the 

leadership factor with a means to support the autonomous teams in the CI process. There has not 

been any research on how the CI process can function without the leadership factor.   

 

There is also found a possible reason for the little research in this area. This originates in the 

requirement of data from a development company and access to internal company projects. The 

data necessary to perform meaningful studies is the data which are companies preferably not sharing 

with the outside world, a deeply trusted linkage is required (Card, 2004). Normally it is for a company 

more interesting to have a consultant solving an occurred problem because in this case it is solved 

company-specific, the interest to share this solution with the rest of the world is very small (Card, 

2004). However, hiring a consultant is often a very costly affair which is preferably avoided.  

 

1.3 The Company CM 
In order to address the stated gap, the research has used a case study. The organization for the 

research is CM, which holds a telecommunication platform, containing several global operating 

enterprises. The company develops products in a business-to-business situation in the categories of 

mobile messaging, mobile payments, voice services, securing access, and ticketing services. CM is ISO 

certified since two years and the ISO standards are maintained by a quality management system. The 

ISO certifications assure the quality of the products visibly for customers by the quality mark. CM 

possesses the expertise for developing and constructing technical software, from which part of this 
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expertise is obtained by acquiring businesses and small companies. CM was a success from the start, 

which has led to the situation of a privately owned company and is still growing.  

The company works with autonomous team and relies on organic growth. To visualize this unique 

structure the company is displayed as a tree; the roots of the tree contain supporting teams and the 

top layer contains the products created by the development teams. The complete structure of CM 

can be seen in Appendix 1: . Although it is visualized as a tree, it is functioning in a horizontal way. 

There is no hierarchy within CM and all the teams are self-directing teams, meaning working 

autonomous and defining their own course. In figure 1 the top of the tree is displayed, where can be 

seen the teams and their composition with the difference in specialism. The teams in Figure 1 are the 

core business teams, the teams with the mature products. In the organization exist two different 

types of team: product-development teams (i.e. text, talk and pay), and process-supporting teams 

(e.g. HR, Finance, IT). However, besides ‘core’ development teams, CM also has a ‘breeding ground’ 

which contains the teams in an early stage of development or just introduced to the market, named 

‘venture’ teams. These venture teams are acquired and integrated for potential success and 

expanding the knowledge. The core teams are responsible for the company’s profit and the venture 

teams are generating none or very little revenue.  

 

Figure 1  CM's structure 

The teams consist of people with an IT-development expertise. All of these teams have one ‘Main 

Point Of Contact’ (MPOC). This person is responsible for the communication with the management 

team, internal communication, and communicates with customers to coordinate the product’s 

backlog. The internal communication is mostly informal, meaning little processes are described, as is 

the communication with the management team (MT). The MT is not managing the projects, only 

supportive. The two owners meet regularly with the teams in an informal way to discuss what the 

situation is and what they are working on, here is mostly focused on the venture teams. The problem 

that exists in the company origins in the ISO management system they have created. For 

achievement of an ISO certification, the company is obligated to use the CI process. The CI process 
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needs to be described in detail in the ISO documentation and needs to provide evidence of the 

improvements. The processes described in this system are merely to achieve the certification instead 

of actively used.  In this research is specifically focused on the CI process, CM has already achieved 

the ISO certification, but as the example demonstrates there is still the doubt on the consistent use 

of CI. 

1.4 Defining the problem  
When defining the problem there can be started at the origin in the ISO procedures. The IT-branch 

has grown the past years because of the lowering technological barrier to operate. Meaning a 

growing amount of products create a higher importance of quality for the customers. For a company, 

it is important to distinguish their product and assure quality to the customer. IT-firms started to 

implement quality management systems in order to achieve an ISO-certification (Psomas, 

Fotopoulos, Kafetzopoulos, 2010). When implementing an ISO certification the development teams 

are obligated to describe their CI process. This process needs to be described in the ISO 

documentation but often remain on the ‘paper-level’, meaning just to achieve the certification 

(Bessant & Caffyn, 1996). In IT-firms the possibility of remaining in paper-level exists because of the 

solely invisible processes of this industry. Which declares the doubtfulness at CM.  Alternatively, CI 

can be implemented in the daily process and applied in practice for consistent use, this way there can 

be achieved a considerable competitive advantage (Savolainen, 1999). Which results in an improved 

strategy, an improved business performance, and an increased quality and productivity (Terziovski & 

Power, 2007). 

 

However, for implementation of CI in autonomous teams there can be noticed a major problem. 

Previous research already indicated that consistent use of CI can be ensured by leadership of an 

experienced manager (Bessant, 1997; Savolainen, 1999). Normally a manager from the top level 

guides the CI process in a top-down structure. For this research, the CI process needs to be applied in 

a bottom-up process. This means that leadership, nor the experience are present in the context of 

autonomous teams. Accordingly was mentioned the difference in skills and abilities in IT 

development teams, their specialism has a technical background in programming and no managerial 

abilities. The majority of the developers possesses a high expertise in software development and 

have been educated focalized only on job-specific skills, and therefore possess little organizational 

skills (Moe, Dingsøyr, Dybå, 2008). This problem is strengthened by the invisibleness of the processes 

in an IT-firm. In a tangible manufacturing process, it can be already difficult to locate a problem or an 

opportunity for an improvement. When a lesser skilled, unguided team needs to foster CI activities, it 

is likely to have little effect. Which will create the effect of little commitment and low intrinsic 
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motivation for participating in a CI process (Lam, O'Donnel, Robertson, 2015). This invisibleness 

results also in the little alignment among the teams. The autonomous teams can work on a self-

determined course, possibly diverging from the other teams or the company strategy. This behavioral 

alignment is can be the missing link between moderate and great organizations (Paramenter, 2015). 

With no manager to notice these effects, the process will not generate useful improvements.  

 

Since the amount of ISO certified companies in IT development is increasing, this problem gets more 

valuable to solve. A company implementing ISO is obligated to use CI, which should be desired on a 

consistent base. Indicating a big change is needed in cultural habits, this will often create resistance 

(Bhuiyan & Baghel, 2005). The mandatory documentation is required for an external audit by an ISO 

institute deputy, in order to award the company a certification for quality.  The audit and quality 

system can create considerable confusion and frustration, particularly with the business value of this 

process is perceived very low (Terziovski & Power, 2007). The perceived value of an ISO certification 

has varied from being highly successful to merely increase workload and business costs (Brown, van 

der Wiele, Loughton, 1998). The creation of these documentation has a high workload, implicating 

that teams will not be committed to the CI process if it is just a sham. In short, there can be stated 

that if the only purpose is getting the certificate the documents and procedures will destroy the 

normal business process on the long-term and do not contribute to the actual improvement of 

performance (Sun, 1999).  

 

To address this problem the research will indicate how the autonomous teams can be supported 

through the use of CI. The factors of leadership and experience do not exist in autonomous 

development teams, therefore the research will aim to replace these elements. The research should 

design a means to replace these factors to make the teams able to use CI but remain autonomous. 

The issue that this research will face is the replacement of a human factor. Only testing in practice 

will indicate whether a development team can be supported and encouraged enough to work 

consistently on CI without the leadership role. The schematic problem can be seen in Figure 2.  

Figure 2 Cause-effect diagram 
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1.5 Research questions 
This research will focus on how the autonomous teams can be supported and encouraged in the CI 

process when there is no leader to fulfil this role. In order to solve this problem, there are defined 

five sub research questions and main research questions. The research will start to examine in 

literature the exact difference for the CI method regarding a horizontally structured organization and 

a vertical organization. The first question there can be drawn upon this is: 

 

RQ1: What is the difference for the CI method in a horizontal organization with autonomous 

development teams vs. a vertical organization? 

 

Secondly, it is important for the research to indicate how an autonomous team functions. The 

autonomous teams within CM are interviewed to examine their working procedures and create the 

possibility to draw the current process. This will display if there are already processes for 

improvement on a team level. The question there can be drawn upon this is:  

 

RQ2: How are the autonomous development teams of CM currently functioning in terms of 

procedures, methods, and activities? 

 

Thirdly, the research has examined if there are more possible causes of the inconsistent use which 

can be probably related to the problem and not priory noted. This also indicated which of these 

found actions would normally be executed by the team leader. This question formulated based on 

the prior knowledge that CM provided, concerning the internal observation that the CI process is 

currently not consistent enough. The company research should verify which causes are factually 

present in the development teams of CM. Formulating the question as:  

 

RQ3: What can be the cause of the teams not using Continuous Improvement consistently? 

 

Fourthly, the CI toolbox defined by Bessant (1997) contains several tools which are possibly useful for 

addressing the problem. This question should also indicate whether a tool should be added to the 

means to address the problem. In the literature review, the existing options will be analyzed, in the 

interviews is subsequently questioned what features this tool should contain. Formulating the 

question as: 

 

RQ4: What would be a suitable tool to support an autonomous team in continuous improvement and 

to enable the generation of objectives for the PDCA cycle? 
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The last question is following the ideology of Lebas (1995), he states that in order to improve, it is 

first important to know what the current state is. Translated to this research this means, in order to 

be able to design a solution, the current process of CM needs to be clear.  

 

RQ5: What does the current process of CM resemble regarding continuous improvement? 

 

The main research question of this research needs to address the total and answer how the key-

aspects of CI can be supported and encouraged for the autonomous teams. The research zoomed in 

on what elements are needed to support and stimulate the autonomous teams and how to make this 

process visible in the IT branch.  The Main Research Question that can be drawn upon the stated 

problem is:  

 

“How can the Continuous Improvement process be adapted for the autonomous development teams 

of CM, be supportive and encouraging for consistent use and create visibility on the PDCA cycle?” 

 

1.6 Research goal  
The problem statement and gap indicate that the process of CI needs a new design to make the 

functioning possible. In order to fulfill this need, the goal is to design a means inside the case study, 

the analysis phase shall indicate what this means should resemble. The advantage of this approach is 

that it can be tested on effectivity in the last phase. The research goal is to support the stated main 

research question and is defined as follows:  

“Design a means that enables the autonomous development teams of CM to work more consistently 

on Continuous Improvement, create objectives, and utilize the PDCA cycle visibly. “ 

 

In this research, a solution is designed that enables the autonomous development teams of CM to 

work more consistently on Continuous Improvement and mitigate the stated effects. The design 

should embody the process to provide the autonomous teams support on the creation of objectives 

and be a visual translation of the PDCA process. The design will establish alignment on firm strategy 

and objectives, by creating a ‘bottom-up’ structure. The solution will be designed for the case study, 

the different species of development teams crave for a somehow standardized solution, which will 

be helpful to create a fundamental base for science. The internal reliability of the research is secured 

by the involvement of all possible stakeholders. However, it can only be concluded generalizable for 

science when tested externally.  
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1.7 Research overview  
The research goal is to design a means for the use of CI: the artifact. The company used for the case 

study provided the opportunity to investigate six different autonomous development teams. In this 

research can be formed a design solution with an acceptable internal validity and internal reliability. 

To create an addition to science it should be tested for a longer period in different companies, this 

research can be functioning as the starting point of a more general solution. The outline of the report 

has followed the suggested format of Gregor & Hevner (2013) which they proofed effective for a 

design science study. 

 

The research overview can be described as follows. It starts with the importance of the research with 

additional context (ch.1), the problem is described as well as the according research questions. In the 

second chapter, the methodology is explained, it explains why and which methods are applied. This is 

followed by the “Analyze and Diagnose” phase (ch.3&4). Starting with a Literature Review, this 

review is used to form the base for the company research and indicate the existing knowledge on the 

subject. In the company research have been conducted interviews, the aggregated information from 

the interviews is verified in a secondary research. The secondary research is added because the 

interviews indicated some additional information on the subject in the archives and documentation, 

especially the ISO documentation. The information from the company research is used to determine 

the current state of the CI process and the functioning of the autonomous teams. This is followed by 

the design phase, starting with the creation of a design proposition (ch.5). The design proposition has 

been created based on aggregated information from the ‘analyze & diagnose’ phase. The design 

stage used a focus group to evaluate and validate the design requirements. The focus group is also 

used to have additional input and feedback on the concept. All the selection criteria have been 

processed in a first solution design. The design is used to initiate the ‘Intervention’ on the process, 

the design is applied in a test setting to start the “Evaluation” phase, which is described in the Test 

and Re-design section (ch.6), the iteration for testing is used three times to optimize the solution. 

The last section of the research will be the Conclusion and Discussion (ch.7), the research questions 

are answered and implications and limitations are described.     

Figure 4 Research Structure 

Ch.4 Company 
Research Ch.1 

Introduction 
&

Research 
questions

Ch.3 
Literature 

Review 

Secondary 
research 

Interviews  

Current 
process state

Ch.5 Design 
aspects

Focus group

Ch.6 Test & 
Re-Design

Ch.7 Conclusion & 
Discussion

Requirements Design

Test

Re-design3x

Concept test

Ch.2 
Methodo

logy 



10 
 

2. Research methodology  
In this chapter, the research structure is elucidated with all the elements separately. Firstly, the 

research approach and overall methodology are explained. Secondly, can be seen the research scope 

in section 2.2. These are followed by the explanation of the structure of the main elements of the 

report. This starting with the literature review, after the company research and last, is the design 

phase which contains the focus group and the test phase.  

 

2.1 Methodology  
The research has followed the science-based design approach. This research has benefitted 

knowledge from literature and has applied it in practice, which made it appropriate to follow a 

science-based design approach (Romme & Endenburg, 2006). The use of the design search-process 

assisted in demonstrating credibility to stakeholders of the company where the case study has been 

conducted, this has been realized by involving them in the design iterations (Gregor & Hevner , 

2013). This methodology is used to improve existing knowledge and use it to design an organizational 

process as an artifact (Romme & Georges , 2003). Following the science-based design approach made 

it possible to connect the autonomous development team-characteristics to the CI method into 

practice. The researched has aimed for an exaptation: a known solution, for newly defined problems 

(Gregor & Hevner , 2013). The exaptation demonstrated that the modification of a known process in 

a different field can be of additional value. The new field has presented some particular challenges 

that were not present in the field in which the technique already has been applied.  

 

The researched has started with deriving design propositions in the current state of the process, in an 

opinion based qualitative form of analysis. The qualitative nature made it possible to have a realistic 

view of the situation and a very elaborate perspective on the current state of the organization, it also 

provided the stakeholders the opportunity to deliver creative input and feel appreciated for it (Aken, 

v., Berends & Bij, v., 2012). This qualitative input is used to obtain design propositions, these were 

used to create a concept-design and tested and validated in a later stadium. For the design phase, 

the human-centered approach has been applied, the research indicated what the people in an 

autonomous team needed to be supported in the CI process (Brown, 2008). These needs could be 

translated to design requirements. The design propositions are formulated and the additional 

information has described some understanding of why the stated problem is happening (Denyer, 

Tranfield, van Aken, 2008). If there would have been used a quantitative research for the 

requirements there would have been used only the creativity from the researcher and solution from 

existing literature, the solution would sustain less appreciation and foundation. The stakeholders in 

an organically growing company should be engaged in the process for the creation of a solution.  
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To design an optimal solution the iteration of the regulative cycle is used as a methodology : Problem 

definitionAnalyze & Diagnose  Design  Intervention  Evaluate (Strien, 1997).  This cycle 

perfectly matches the problem-solving goal of this research (Aken, 2004). Another advantage of the 

regulative cycle is that there can be anticipated on the situation. The research could be regulated 

during the process, which was of value because of the direct relationship with the company. Also 

applying existing theory into a different field has a higher probability of finding something 

unexpected.  

 

2.2 Research scope  
The scope for the research will comprise only autonomous development teams. In the company that 

is used for the research, there are two different sorts of teams, ‘venture’ teams and ‘core’ teams. 

Both are developing IT-solutions. The research has focused on the teams who could solely focus on 

development, meaning there were no complications in terms of integration, or other pursuits in the 

need of attention, which could possibly lead to an inaccurate result. In total six teams were available. 

For the case study, the firm had some constraints which were excluded from the research; the 

possibility of implementing a monetary bonus system, create internal competition or repel ISO 

standards. The research designed a solution where the teams remained autonomous and the 

structure of the company remained horizontal. The research is focused on what makes teams use CI 

more consistently and not changing the current process hierarchy.  

 

2.3 The literature review  
The first step of the research was the literature review. The protocol and details on search terms can 

be found in Appendix 1. The starting point for the research was reviewing the work of one of the 

leading researcher on CI, George Bessant. The other literature is searched with the use of the 

snowballing strategy (Aken, v., Berends & Bij, v., 2012). The literature review was explorative, this to 

see what is related to autonomous teams and to continuous improvement. To determine the related 

elements there have been examined two elaborate literature reviews on CI, for each element is 

determined to be of added value for the research (Singh & Singh, 2015; Bhuiyan & Baghel, 2005). List 

of the related subjects can be found in Appendix 1. The other additional articles have been found 

with Google Scholar, these have been found using the additional key-word strategy (Aken, v., 

Berends & Bij, v., 2012). The search terms and used journals including the appreciation can be found 

in Appendix 1, as is the other information used for the literature review structure. The vast majority 

of used Journal and articles that have been used is qualified as Q1 or Q2, meaning part of the top-

rated journals.  



12 
 

2.4 Interview structure  
Interviews have been used to aggregate the qualitative data.  Seven semi-structured interviews with 

the development teams did provide the information to analyze and diagnose.  According to v. Aken 

et al. (2012) is a qualitative research particularly important when studying a group of people or an 

organization. The qualitative research method provides the opportunity to include peoples feeling 

about situations or problems, this against a survey which only matches a number on the proposed 

subjects (Aken, v., Berends & Bij, v., 2012). The Semi-Structured interviews provide the opportunity 

‘to see through the participant’s eyes’, which is important for a design solution. The participants are 

also stakeholders and need to use the ultimate designed solution. The semi-structured interview 

used some pre-defined topics, the interview structure can vary, in order to use some additional not 

pre-defined questions as a reaction to the participant's answer (Bryman, 2012). The interview with 

the management was helpful to have a triangular view of the problem and verify the perception of 

the stated problem. The upfront stated problem is compared with the answers of the development 

teams and the management. The subjects of the literature review are used to structure the subjects 

of the interviews together with the research questions. The semi-structured qualitative format is 

used to keep more of an open mind about the contours of what is needed for the research (Bryman, 

2012). The interview protocols can be found in Appendix 2 and 4. For the data analysis of the 

research, a coding table has been used. The answers are related to the research question or 

categorized as an indication of a present cause for inconsistent use of the CI method. The coding 

tables can be found in Appendix 3. The used technique is open-coding, the coding of data used self-

developed structure (Aken, v., Berends & Bij, v., 2012).  

 

2.5 Secondary research structure  
Additionally, to the interviews there has been conducted a secondary research, the possibility was 

earned through the use of the regulative cycle. Priory defining a structure was not necessary, the 

company documentation was internal and part of the ISO management system all sorted on the 

structure of the ISO standards and CI process. For the secondary research, company documents and 

team reports are analyzed. Additional on this analysis several resources have provided information, 

like performing an audit, a workshop on auditing, and an evaluation session of ISO. Participative 

observation enabled the researcher to experience organizational processes from within (Aken, v., 

Berends & Bij, v., 2012). All this information is processed and combined with additional knowledge 

obtained from informal conversations. The ISO related documents are also used to compare these 

with the interview answers. The secondary research has been used indicate the relation between the 

reality of team-procedures and the documentation of the processes, documentation is normally 

more reliable than employee opinions (Aken, v., Berends & Bij, v., 2012). An additional advantage of 
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the secondary research was the revealing of documentation that employees could have been 

forgotten to mention in the interviews (Aken, v., Berends & Bij, v., 2012).  

2.6 Focus group 
The focus group method is used because of the free-culture of the company for the case study, there 

was little fear of people being inhibited or less open in a group (Aken, v., Berends & Bij, v., 2012). 

Using this method allowed the research to aggregate a great amount of data at once from different 

angles. The focus group consisted of six people from different functions. The participants were 

stakeholders from different departments of the company. The varied composition is chosen for this 

focus group to have several angles on the subjects and stimulate a discussion (Aken, v., Berends & 

Bij, v., 2012). A focus group is determined as research method to benefit the firm representative’s 

creativity and also creates awareness on the stated problem. Besides, it will stimulate collaboration 

when the performance measures are established by the employees, hence, the tool should be better 

suitable for all the teams. (Paramenter, 2015).  “The technique allows the researcher to develop an 

understanding about why people feel the way they do.” (Bryman, 2012). An additional advantage of 

the focus group is that it provides insight in differences and similarities among the opinions of group 

members, helpful to standardize the design (Aken, v., Berends & Bij, v., 2012).  In the focus group, 

the participants are able to bring practical issues related to the topic and give examples, it was also 

more challenging than a one-on-one interview because of the possibility of immediate interaction 

(Bryman, 2012). The questions to create discussion are based on the questions defined by Bauer & 

Kent (2004) from the literature review section. Thereby, the more practical aspects of the tool are 

evaluated, as for example, the frequency of measurement, the frequency of progress evaluation , 

completeness, and feasibility.  The structure of the focus group is based on the methodology 

described by Bryman (2012). The focus group method is used in the same manner as de Jager et al. 

(2006) successfully did in the research after the implementation of CI.  

2.7 Testing the design  
After the focus group, there has been formed a prototype for the tool and a drawing of the process. 

The design (tool and process) is tested on three different ‘levels’ of CM. The design should work for 

the ‘venture’ and the ‘core’ teams, these are the levels providing the input on the design. The 

management team will be the last to test the design (bottom-up) on the appropriateness of the 

output it will deliver. The design is tested on validity, utility, quality, and efficacy (Gregor & Hevner , 

2013). The testing of the design will also validate the user requirements and functional requirements, 

adopted from the focus group. The design features considered wrong, or not optimal are erased. 

After the three times iterating test phase, the design is considered sufficiently tested. After 

integrating all possible modifications into the design, it was considered ready for implementation.   
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3. Literature review  

This chapter contains a review of the existing literature on CI and the related subjects. The protocol 

for the review can be found in Appendix 1 and the structure is explained in the methodology section. 

The review starts with the implementation of CI and the creation of competitive advantage. As 

mentioned in the introduction CI has a clear relationship with performance management, this is 

explained. This followed by an evaluation of the existing methods, tools, and techniques. Since the 

implementation of CI follows an organizational learning process, this is evaluated in the review. The 

last part has focused on goal creation, motivational factors, enablers for commitment, and incentives 

for the consistent use of CI. The 3.10 summarizes the gathered information in order to answer the 

research questions 1,3 and 4.  

 

3.1 Implementation of Continuous Improvement 
As a start there can be stated that there is not one best way to implement CI, it will always be a 

challenge to create a strategically contributing CI process (Savolainen, 1999). De Jager et al. (2004), 

define the following factors affecting the implementation of CI, where can be noted the aim for a 

top-down approach in a manufacturing environment.   

- A simple and structured approach prevents loss of focus during implementation. 

- Everyone needs to understand what needs to be improved and how this should be done. 

- Visual performance measurements are critical to maintain focus and create urgency. 

- Ownership of improvement is important for the sustainability of execution.  

- For sustainable success, stimulate employees not threaten them. 

- An idea management system allows the involvement of the employees and enhances 

knowledge sharing. 

 

There is noted an important role for the audit manager in this process. The audit manager is the one 

facilitating the quality culture and to indicate where to improve (Terziovski & Power, 2007). An 

improvement can involve the re-design of a process and initiate change. It has been found that some 

behavior aspects are difficult to change, for example breaking the traditional mindset and encourage 

employees to adapt to these new mindsets (Bhuiyan & Baghel, 2005). Apart from breaking the 

mindset, there is the need to make the employees aware to work on CI. For the Implementation of 

CI, Bessant (1997) created in his research a toolbox with resources for CI implementation, the great 

majority of this research has been conducted in large manufacturing and additionally few small and 

medium-sized manufacturing enterprises. In this research Bessant (1997) has defined several 

enabling and blocking factors for learning in CI. The three directions of blockage are involving the lack 
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of skills, abilities and commitment, the lack of a learning organization, and the lack of feedback and 

management. Suggested upon this is: different variants of training (problem-solving, tools & 

techniques, communicational), visual modeling of the PDCA, project review and evaluation, and 

strategic focus reviewing. Last part of Bessant’s (1997) research, involves a seven-step development 

cycle, where each step is cyclical. Each step involves a different training and is controlled by a 

manager to guide the team, the goal is to have the team working independently on CI.  

 

3.2 Competitive advantage through Continuous Improvement  
The biggest benefit that can be achieved with CI is competitive advantage. For company success, it is 

important to keep improving and innovating all the processes for the creation of a competitive 

advantage on the competition (Tidd, 2001). This advantage became more important since the IT 

market has grown (Yang, 2001). In order to achieve competitive advantage and successful implement 

CI, an important factor is the experience of the manager, a practicing manager must learn that the 

implementation evolves in a company-specific way (Savolainen, 1999). A successfully implemented 

form of CI can create a significant competitive potential for a company (Savolainen, 1999). However, 

CI success depends on how far it has been deployed within a firm. 

 

To indicate how well a company is working on CI there are defined several organizational 

characteristics. These characteristics indicate the procedures that are required to achieve a higher 

level of CI or a higher competitive advantage. In each firm can be defined different levels of CI 

(Bessant & Francis, 1999): 0 = No CI activity, 1 = Trying out the ideas, 2 = Structured and systematic 

CI, 3 = Strategic CI, 4 = Autonomous innovation, 5 = the learning organization. Most companies 

remain in level 2(the ‘paper level’, (Bessant, 1997)), where a systematic approach for improvement is 

used but not aligned with the strategy and mostly exists in documentation, or even in level 1, the ad 

hoc approach just in informal learning curve with small impact (Bessant & Francis, 1999). The 

behavior to improve to level 3 should encompass the capability to include a clear strategic focus for 

CI activities, through a process of policy deployment it should involve extensive use of monitoring 

and measurement activity (Bessant & Francis, 1999). There are “key-enablers” described to underpin 

the evaluation towards level 3: policy deployment, measurements, idea management, and reward 

and recognition systems (Bessant & Francis, 1999). This should finally lead to further development of 

the CI cycle, described as autonomous innovation (level 4) and a learning organization (level 5). The 

final phases should generate automatic capture and sharing of learning, and actively involved 

everyone in the innovation process (Bessant & Francis, 1999).  
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3.3 Performance management  
CI is described as a part of performance management. For this reason, performance measurements 

are key to recognize points for improvement: where to improve, and if succeeded. Performance 

management demands performance measurement (Lebas, 1995). For performance measurement, 

firm information is gathered in management control systems (Otley, 1999). Performance 

management systems gather information that is probably useful to managers in performing their job 

and to assist organizational development. The data gathered in these system provides information 

about the performance of the firm. Bond (1999) adds to this, that the monitoring of performance 

provides a feeling of responsibility for employee activities. Bond (1999) continues that in a perfect 

world a performance measurement systems should provide an early warning detection system and 

indicating what has happened. Also, it should diagnose reasons for the current situation. It should 

indicate what remedial action should be undertaken. Additionally 

 

Otley (1999) draws the following questions to in order to align the strategy with s performance 

management system: 

- What are the key objectives that are central to the organization? 

- What strategies and plans has the organization adopted and how do you measure these?  

- What level of performance does the organization need to achieve in the above objectives?  

- What rewards will managers gain by achieving these performance targets? 

- What are the information flows? 

Answering the above-mentioned questions should help a firm to improve the performance. To create 

a powerful performance management system, this needs to be built on measures, create a basis for 

discussion, involve all stakeholders in the process, and support CI (Lebas, 1995). Although these 

question will be hard to answer, the questions are also very important for the foundation of CI. The 

possibility of clearly answering these questions is depending on the circumstances of a specific 

organization and at first craves for deeper analysis (Otley, 1999). Otley (1999) describes a tool that 

can be used to answer the above-stated questions: the Balanced Scorecard (BSC). The balanced 

scorecard or similar scorecard can be helpful to visualize goals and objectives based on metrics. 

Research also proofed what are the effective aspects of these performance metrics, such as, three 

month’s base measurements, customer involvement in procedures, use the output for evaluation or 

correction of, support of the strategy, or measurement objectives evaluated by a third party 

(Kerssens-van Drongelen & Bilderbeek, 1999). 
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3.4 Methods, tools and techniques used for Continuous Improvement  
Suzaki (1987) wrote the handbook for lean manufacturing including several techniques for CI. These 

CI techniques are originally developed for manufacturing companies and find their origin in the 

Toyota Production System, the CI techniques are aiming for the reduction of wastes (in 

manufacturing). These techniques are accompanied by twelve principles for process improvement, 

all based on a production environment. The core of these principles is to standardize work-

procedures and create checklists to familiarize operators with the work. This can be helpful for 

flexibility and even create the starting point for an improvement (Suzaki, 1987). 

 

The BSC is a tool that can be used for CI, it will increase the understanding of the company vision and 

mission statements across the organization (Singh & Singh, 2015). It can be used as a combination of 

a measurement technique, as a strategic management method, and as a communicational tool. The 

BSC provides executives, a comprehensive framework that translates strategic objectives into a 

coherent set of performance measures (Otley, 1999). It is a management technique that can 

stimulate improvements in critical areas as product, process, customer, and market development 

(Kaplan & Norton, 1993). The BSC is also used to link the goals of the organization to the annual 

budgets, allow organizational change, and increase the understanding of the company vision and 

mission across the organization (Bhuiyan & Baghel, 2005). In a further developed stage the BSC is 

extended on a more strategic level. The scorecard introduces four new management processes that, 

separately and in combination, contribute to linking long-term strategic objectives with short-term 

actions (Kaplan & Norton, 1996). The latest version of the BSC should represent the critical success 

factors necessary for continued organizational success. A major strength of the balanced scorecard 

approach is the emphasis it places on linking performance measures with business unit strategy 

(Otley, 1999). Unfortunately, it provides one response to the often-voiced criticism of the approach, 

namely, that it does not specify how trade-offs have to be made between the different measures 

used. Therefore, setting targets is a crucial feature of the BSC. Implementing the BSC requires much 

more detailed attention to this aspect (Otley, 1999). The main question for using the BSC remains: 

“Does it deliver the benefits claimed for it, and how might it be most effectively be combined with 

existing control systems?”. To address this question Kaplan and Norton (2000) suggest mapping the 

strategy first. Taking this as a first step will provide insight into the firm intentions when using the 

BSC. Strategy maps can help a company to detect major gaps in the implemented strategies. These 

also show the linkage between different levels of the strategy. This strategy mapping can also help to 

find the gaps where KPIs would be supportive, for the ISO-certified companies. Nevertheless, there is 

also the warning for the use of KPIs, it could provide dangerous illusions on the performance (Kaplan 

& Norton, 2000). The use of KPIs possibly generates a tunnel vision on success and disguises other 
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problems. Figure  shows the current BSC with the four perspectives Norton and Kaplan have defined. 

Otley (1999) has used this base for the translation of strategy in a more practical format. In short the 

BSC:  

 Communicates what to 

accomplish 

 Align the day-to-day work 

that everyone is doing 

with strategy 

 Prioritize projects, 

products, and services 

 Measure and monitor 

progress towards strategic 

targets 

 

Figure 5 Balance scorecard, translate strategy into operational terms 

 

A technique mentioned by Suzaki (1987) for CI is multi-process handling. With multi-skilled 

operators, the production system is more responsive to changing market demand and is able to 

guarantee flexibility, which is especially important in markets where this can occur at any moment 

(Suzaki, 1987). Training and job rotation can ensure this flexibility and increase the multi-process 

handling, which also increases coordination among people and vitalize the organization as a whole 

(Suzaki, 1987). The process of job rotation and training provides people the opportunity to expand 

their skills, which is not only beneficial for the company’s flexibility, it is also a significant motivator 

for software development teams (Beecham, Baddoo, Hall, Robinson, Sharp, 2007). 

 

Another useful technique for CI to mention is five why’s. This technique is used for finding the root 

cause of a problem. When a problem has been found the question “why?” is answered five times, to 

decompose it and address the root of the problem (Suzaki, 1987). Also, for the decomposition of the 

problem, the Ishikawa diagram can be useful. In this fishbone-diagram, the problem dissolved in four 

to eight causing factors (i.e. machine, method, 

material, man, and measurement). This technique, 

together with the “five times why” technique, is 

also possible to use the other way around, and 

can be useful to define goals on a solid base 

(Lebas, 1995). An example can be seen in Figure . Figure 6 Ishikawa goal definition 
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3.5 Organizational learning  
Important aspect found in literature related to CI is organizational learning. Organizational learning 

can be described as the process of improving actions through better knowledge and understanding 

(Huber, 1991). Organizational learning is part of every organization, but the learning organization 

should embody organizational learning in all its actions and illustrates the ideal application of 

organizational learning (Oliver, 2009). During an improvement, the organization is actually learning. 

This learning has to be documented for future processes and success guarantees. A potential 

successful organization must have a commitment to learning and adopt supportive control systems, 

also be flexible enough to meet the changing needs of the business environment (Oliver, 2009). The 

absence of such attributes may cause lack of success of some quality programs (Oliver, 2009). ISO 

quality standards prescribe the creation of KPIs as organizational goals on several specific objects 

(e.g. Return on investment, % of satisfied customers, or # new employees) for progress 

measurement. Two types of KPIs can be distinguished: leading and lagging indicators. Leading 

indicators measure activities that have a significant effect on future performance, whereas lagging 

indicators, mostly financial KPIs, measure the output of past activity (Eckerson & Wayne, 2006). For 

organizational learning, the leading indicators can be considered as most important (Eckerson & 

Wayne, 2006). The leading indicators have to be improved when the future situation is not as 

desirable as prediction suggested.  

 

The Refreshment of KPIs can be considered as the learning process needed for CI. For evaluation and 

adaption of KPIs and goals, the double-loop learning technique could be used (Agyris & Schön, 1978). 

Normally, when a goal is not achieved the response is to adapt to this, single-loop learning. However, 

even normal used techniques need to be continuously re-evaluated and improved for the better. 

Double-loop learning also questions why this goal is stated like this. An extra loop on the feedback of 

this decision is evaluated to learn what would be a more realistic or profitable goal. The key to this 

learning-loop is to trace the source of the problem, or root-cause (Agyris & Schön, 1978). Even after 

optimization of equipment and skill expansion, the substantial gain will not be achieved without a 

reliable system of feedback (Suzaki, 1987).  
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3.6 Goals and measurements  
For organizational guidance, there is the need for goals, and as earlier mentioned, these goals have 

to be aligned with the strategy of the company. According to Sun (1999) the essentials for 

performance improvement not supported by ISO-standards are:  

- Quality of the goals in the business plan 

- Quality of improvements 

- Training and managing of quality system sustainment  

- Participation and commitment 

When a company wishes to achieve something, it is useful to create a goal and work towards it. For 

an organization consisting of multiple teams, it is important to have all the teams aligned with the 

organizational strategic direction (Paramenter, 2015). KPIs are part of the ISO procedures and can be 

built on the performance goals for the teams. These KPIs must be non-financial, measured 

frequently, and for the whole organization. Paramenter (2015) also defines some metrics who will 

serve on a team level, to measure team performance and help to set goals; the Key Result Indicator 

(KRI). The relevance of the performance goals is strengthened by employee involvement in the goal-

setting process (Oliver, 2009). Performance goals play an important role in assessing operational 

activities and employee performance (Oliver, 2009). A solid foundation can be created with the 

involvement of the teams working with the goals. It can be argued that such organizations have 

become a learning community, whereby, as the individuals learn how to perform, the organization 

learns its way forward (Oliver, 2009). This can be described as a loop: measurement and 

management follow one another in an iterative process, as can be seen in Figure . The different 

measurements and management aspects are displayed in Figure  (Lebas, 1995).  

This is an important piece of the puzzle for the management and impossibly separable (Lebas, 1995). 

The creation of KPIs can be a helpful feature to display the points in the need of attention. It is not 

sufficient to just know "where you are heading" and select relevant KPIs (Bauer & Kent, 2004). The 

strategy must be supported by the goals and addressing critical success factors. Therefore, the 

metrics (KPIs) and the action plan are used (key action initiatives), to realize full actuation (Bauer & 

Figure 7 Iterative management process Figure 8 Measures vs. Management 
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Kent, 2004). To do so and create KPIs, Bauer & Kent (2004) have suggested several questions for an 

optimal development process:  

 What should you measure? 

 How many metrics should you have? 

 How often should you measure? 

 Who is accountable for the metric? 

 How complex should the metric be? 

 How do you normalize the metric? 

 What should you use as a benchmark? 

 How do you ensure the metrics reflect strategic drivers? 

Bauer & Kent (2004) suggest a top-down approach on how to translate the organization's vision into 

key metrics and actions, as can be seen in Figure 9 Strategy alignment Pyramid.  

After creating the KPIs it is important for the teams to report their progress. Displaying the achieved 

performance will increase the commitment of the teams and help to increase performance (Suzaki, 

1987). In the book of Suzaki (1987) is used a performance “scoreboard” in the middle of the factory 

as an example to achieve this.  

 

3.7 Motivation and approaches of IT development teams 
For this research, there is focused on development teams working in the IT-sector, especially the 

autonomous form of these teams. As mentioned in the previous paragraph, working autonomously 

causes extra motivation for development teams. These self-organizing development teams, using 

agile practices to develop their products. Agile project management methods such as Scrum are 

often labeled as a lightweight approach to IT project management, in direct contrast to the 

traditional long-term, bureaucratic, plan-driven, document-heavy approach to managing software 

development (Boehm, 2002). Scrum is a simple low-overhead process for managing and tracking for 

IT projects (Mchugh, Conboy, Lang, 2011). Software is often developed by a form of Scrum, using 

sprints ( i.e. 2 or 4 week cycles), starting with planning and ending with a review, features of the 

product are registered in a backlog, and a product owner decides which backlog items should be 

prioritized for the sprint (Moe, Dingsøyr, Dybå, 2008). Coordination between team members is done 

in daily stand-up meetings. One team member, the scrum master, is in charge of solving problems, 

which causes an effectively working structure for the total team (Moe, Dingsøyr, Dybå, 2008). The 

Scrum master is also the product owner and works to remove the impediments of the process, runs 

and makes decisions in the daily meetings and validates them with the management team (Moe, 

Dingsøyr, Dybå, 2008). For these development teams, working autonomously is a motivator. 

Figure 9 Strategy alignment Pyramid 
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Beecham et al. (2007) define several other motivators and de-motivators for development teams. For 

example, experimental and challenging project are motivators for software development teams. The 

literature cites 21 different motivators for Software Engineers. Software engineers are defined as any 

form of analyst, developer, programmer; in IT, IS or SE (Beecham, Baddoo, Hall, Robinson, Sharp, 

2007). This same definition is used for this research.  

 

The most frequently cited motivation factors are: need to identify with the task, having clear goals, 

understanding the purpose of a task, how it fits in with the whole, having job satisfaction, and 

working on an identifiable piece of quality work (Beecham, Baddoo, Hall, Robinson, Sharp, 2007). 

Corresponding to this, daily stand-ups provide greater transparency on work in progress, or 

completed, which is a strong self-motivator for all team members (Mchugh, Conboy, Lang, 2011). A 

pitfall defined for development teams is unnecessary interference, which can cause a lack of 

motivation and commitment if team members feel their decisions are being undermined (Mchugh, 

Conboy, Lang, 2011). Finally, the highly developed skills of these teams matter. Changing the way of 

working is difficult, and when it involves a transition of specialized skills, it requires a reorientation, 

not only by the developers but also by the management (Moe, Dingsøyr, Dybå, 2008).  

 

In hierarchical organization structures, teams are unlikely to recognize process related problems due 

to little understanding of the processes. Besides, they do not have the authority to correct them 

without managerial approval (Tata, 2000). In contrast to this, in the more organic structure problems 

can be solved at the point they occur; the decision making is decentralized creating more flexible 

teams. Teams can better adapt when they are multi-skilled and have cross-functional members. 

These multi-skilled characteristics are needed for the creation of a higher level of autonomy, training 

is needed to improve their technical skills in goal setting and successfully implement this structure 

(Tata, 2000). Besides being autonomous, these teams need to be multi-disciplinary. Which can be 

referred back to the continuous improvement methods, the multi-skilled team, which prescribes the 

“supplier”, “dealer” and “manufacturer” of a product close to each other in the same factory (Suzaki, 

1987). This creates more flexibility, better communication, and higher efficiency. The creation of 

these multi-skilled team members demands a lot of effort, training and time. For this reason, there 

are autonomously working teams with less multi-skilled members. A possible pitfall for these teams 

can be the lack of ability to recognize a problem, (Tata, 2000) or the lack to define a realistic and 

adequate goal (Oliver, 2009).  
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3.8 Team commitment 
The involvement of teams, is as considered above, an important aspect of team performance. 

Management often provides goals and objectives for teams, without considering the member’s 

opinion on the possibility to reach the goal, or whether it is a useful goal. Several factors are 

considered influencing the team’s commitment. Research shows that managers who use certain 

influence tactics, such as, collaboration, consultation, ingratiation, inspirational appeals, and rational 

persuasion, are more likely to achieve commitment of teams for continuous improvement tasks 

(Lam, O'Donnel, Robertson, 2015). Employee commitment is key to successfully implement 

improvements, this relationship is in the need of attention. Establishing positive relationships with 

employees has an intrinsic value, but it is also noteworthy to acknowledge that strengthening such 

relationships offers tangible benefits for managers as well (Lam, O'Donnel, Robertson, 2015). In 

short, better workplace relationships contribute to better results, employee commitment is an 

important aspect to strengthen those relationships.  

 

3.9 Incentives 
The goals created together with the team should provide potential higher commitment than when 

created just by a management team from above. After the targets have been set, the most important 

factor is the team achieving their targets. Incentives can significantly increase work performance, 

when they are carefully implemented and performance is measured before and during the incentive 

program (Condly, Clark, Stolovithc, 2008). Most commonly known incentive for goal achievement is a 

monetary one. An indication of the power of a monetary incentive is, the evidence that the longer 

they are in place, the greater the performance gain is that will be realized (Condly, Clark, Stolovithc, 

2008). The same research of Condly et al. (2008) also suggests a further research on the effects of 

intangible incentives on a team, such as “employee of the month”. Another mentioned incentive 

form is the difference between individually assessed performance and on team level. Depending on 

what the purpose of the incentive is and what the firm wants to achieve, this has to be considered 

before implementing it, and this can also vary in different sectors. (Graber & Konradt, 2014).  

 

For successful CI, the creation of incentives could encourage a team to deliver a better performance. 

CI relies mostly on intrinsic rewards for the team members and is the drive to improve current 

standards (Bond, 1999). When a team is able to create the goals on their own and also continuously 

improve, a higher efficiency and effectivity can be achieved. As the organization recognizes the 

teams increasing performance, “esteem needs” or even “self-actualization needs” are fulfilled 

(Maslow, 1943). Formal reward systems have a strong influence on how individuals and teams 

function (Cohen & Bailey, 1997) and are an incentive for individuals (Mchugh, Conboy, Lang, 2011).  
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Literature also describes some negative features of autonomous teams paying attention to CI. 

Specifically process-based incentives, these could promote risk-averse behavior, lower motivation, 

and satisfaction. They also restrict the opportunity for achievement by discouraging creativity, 

innovation, and flexibility (Cabrales, Medina, Lavado, Cabrera, 2008). It seems necessary to review 

the contribution of incentives, because these may not motivate a team to innovate. Therefore, other 

ways must be explored (Cabrales, Medina, Lavado, Cabrera, 2008). Important to take into account is 

the meaning of improvements for the team members.  

3.10 Summarizing the findings from the literature review 
In the literature review, relevant information has been aggregated to start answering the research 

questions. Based on the literature, sub-research questions one, three and four are partly answered in 

this section as elaborate as possible. All findings in this section which formulated a requirement for 

the design solution is summarized in section 5.1 together with the other design requirements.   

 

Rq1: What is the difference for the CI method in a horizontal organization with autonomous IT-

development teams vs. a vertical organization?  

The origin of CI is related to a direct manufacturing environment. These companies rely on top-down 

management and force a firm towards a specific direction. The horizontal structure with the 

development teams of CM is different from a production environment, which is contrasting from the 

setting where CI originates. The characteristics of development teams using agile practice declare a 

lot on how these teams work and what motivates them: 

Aspects of IT-development/ software engineering that 
motivates  

Characteristics of IT-developers / software 
engineers  

Problem-solving  Need for stability  

Teamwork Technically competent 

Change Achievement orientated  

Challenges Growth orientated (Learn new skills)  

Benefit (visible)  Need for competent (clear job, clear goals) 

Science (observe, identify, investigate)   Introverted 

Experiments Need for feedback, clarity, and recognition  

Development practicing (prototype)  Geographic stability  

Lifecycle (address feasibility)  Contribution, meaningfulness of job 

 Need for autonomy  

 Need for variety  

 Need for challenge and creativity  

 Identify with group/organization 

 

Important for the difference for CI is the difference in skills and abilities in IT-development teams. 

Very small amount of representatives in an IT-oriented firm are familiar with the CI method, this is 

because it has a business management origin, something which is not present in the background of 
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most of the developers. For the autonomous teams, the understanding of the additional value of the 

CI method more is important. In a vertically structured company, the experienced manager of the 

team would simply demand the team to conduct some measurements and indicate what should be 

measured to achieve a defined goal. A manager with little-specialized production skills will monitor 

the process and search for opportunities to improve. This manager can deliver this feedback on the 

team and initiate the improvement. In an autonomous team of developers, this has to be initiated 

internally, this will be specifically hard as the skills and abilities are mostly product specific and not 

managerial. The CI-process can be described for the ISO and operate very shallow on an operational 

level, but only for the demand. In short, this means that CI can only be effective as the team sees the 

added value of it and has guidance on how this process should be initiated.  

 

Rq3: What can be the cause of the teams not using Continuous Improvement consistently? 

The possible causes for inconsistent use of CI named in literature, are the following: 

C1. Not conducting any measurements  

- For effective CI, measurements are needed, the direction of performance management can only be 

found if measurements are used (Lebas, 1995) (Otley, 1999).  

C2. No awareness of the ISO system and company strategy    

- The use of ISO standards is only effective when it is completely integrated. If not, it will destroy the 

normal business process and not contribute to the improvement of performance (Sun, 1999).  

- Leading KPIs generated in the ISO process are a measure of improvements and should generate a 

learning process, but only if used properly (Eckerson & Wayne, 2006).  

- Not pursuing the company strategy by creating objectives in the same direction will make it 

ineffective (Otley, 1999).  

C3. Process wastes 

- The creation of process wastes by obsolescence or underutilized people’s skills and capabilities 

(Suzaki, 1987) 

C4. Lack of structured improving (methods & techniques) 

- Addressing effects instead of causes can arise from the lack of a structured approach (Agyris & 

Schön, 1978). 

C5. No monitoring of performance, no responsibility feeling 

- No monitoring of team performance by another team provides no sense of responsibility for their 

activities, this way there is no creation of a direction that supports the strategic aims (Bond, 1999).  

C6. No flexibility and training of employees  

- When the market is changing a team must be flexible to adjust to this situation, the creation of 

internal flexibility in team roles would be an improvement to overcome this (Suzaki, 1987).  
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- The potential successful organization needs commitment to learning, to adopt supportive control 

systems and also be flexible enough to meet the change of business environment (Oliver, 2009).  

C7. No goals and objectives that support company strategy  

- The creation of clear goals is needed for a firm to know where to go and why, the teams need to 

help to create these and work on these (Paramenter, 2015). 

- Company strategy must be supported by the goals and address the success factors (Bauer & Kent, 

2004).  

C8. Low motivation and commitment  

 - Low motivation can be caused by the team considering the possibility and usefulness of activities; 

those are key-factors for commitment (Lam, O'Donnel, Robertson, 2015).  

- Developers can be demotivated by working too bureaucratic (Beecham et al.,2007) 

C9. Lack of people’s skills and abilities  

- Problems are often not recognized because of the lack of managerial abilities, limited expertise, and 

little understanding of the process (Tata, 2000) (Moe, Dingsøyr, Dybå, 2008).  

 

Rq4: What would be a suitable tool to support an autonomous team in continuous improvement 

and to enable the generation of objectives for the PDCA cycle? 

Bessant & Francis (1999) described some characteristics of what supports a CI process and how to 

elevate it to a higher level. A possible appropriate tool is found the BSC or a similar scorecard. The 

BSC can be a tool to create a strategic roadmap for a company. It can also function on team levels 

and elevate the teams thinking process on goal creation. A scorecard can give a clear overview of 

what objectives the teams are working on and can show the progress on CI (Mooraj, Oyon, Hostettler 

, 1999). When the progress is visible on a daily base, it could create awareness and the feeling of 

responsibility (Bond, 1999). Thereby, the creation and visibility of goals and objectives is motivating 

for software developers and should initiate the organizational learning process. The tool indicates 

four different angles on which an objective should be created and is other than other tools aiming for 

process, instead of manufacturing based improvements. Additional to this, there are proofed 

positively effecting aspects for a performance or process improvement tool: three month basis 

measurements, customer involved, correction or evaluation project by team itself, to support 

improvement and strategic adaption, emphasis on metrics which reflect customer demands, visible 

objective measurement techniques and reflection of third party (Kerssens-van Drongelen & 

Bilderbeek, 1999). And described as hardly effective: (half) yearly, subjective measurements by top 

management, correction project by other teams, emphasis on financial metrics instead of goals 

(Kerssens-van Drongelen & Bilderbeek, 1999).  The BSC or similar scorecard is discussed in practice of 

the case study.   
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4. Company Research  
In this chapter, the research within the company is described for the analyze & diagnose phase. 

Interviews and an additional secondary research have been used to determine the current situation 

of CM and answer the sub-research questions. First, the structure of the interviews is described with 

the results, followed by the secondary research description. Section 4.3 focusses on the third 

research question and displays the present causes of possible inconsistent CI. In the fourth section, 

the information is gathered to indicate what the current process resembles. Last part of this chapter 

shows the findings and conclusions and uses these to answer the sub-research questions.  

4.1 Interviews  
The interviews with the development teams of CM have been used to display the presence of the 

possible causes of inconsistent CI (Rq3). The possible causes have been explained in the literature 

review. The interviews also provided clarity on the functioning of the teams and their daily activities 

and functioning (Rq2). Also is questioned for the MPOC’s opinion regarding a tool that would be 

helpful for this process (Rq4). The last section processes the information to a drawing of the current 

situation (Rq5). The interview protocols can be found in Appendix 2 and 4. The remaining questions 

in the appendices are used to explore the process, for gathering additional information regarding 

design requirements, and to provide direction for the secondary part.  

 

The major subjects of the interviews are daily activities, team roles, products/procedures, planning, 

goals, hierarchy/management, meetings, strategy, training, ISO, methods and used techniques, 

current improvement, and additional input. The questions are displayed in Table 1 and 2 in appendix 

2. Concerning the third research question, the presence of a possible cause for inconsistent CI is 

questioned.  A cause is marked as present when an answer of the participant is in some way similar 

to the indicator in the table, or at least mean the same. The open-coding used to indicate a present 

cause can be seen in Table 3 in Appendix 2.    

 

4.1.1. Results of the interview 

All information gathered on these specific questions is recorded and summarized in the Appendices 

3&5. The interview results are merged to a summary with all valuable information for clarity reasons, 

all described findings are underlined. There is marked what questions have provided answers 

regarding the presence of a cause and the research questions. The figure indicating the presence of 

the causes is displayed in section 4.3. Firstly, a secondary research has been performed for verifying.  
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4.2 Secondary research 
The secondary research on the company documentation provided some additional information on 

the problem and verified answer of the interviews. Appendix 6 contains the list of analyzed 

documents, archived in the online environment of CM. Apart from this firm documentation, 

information has been gathered in informal conversations and from the participation in the ISO 

related audits and evaluations.  For the secondary research, the ISO management system documents 

of the ISO have been analyzed, these are based on the ISO standards. Related to this system are 

several Annex documents, also displayed in Appendix 6.  

 

4.2.1 Results of the secondary research on firm documentation 

The first note of the secondary research is that the ISO reports distinguish different angles of 

approach on how to create an improvement. First, is the report on incidents and improvement 

register. Improvements are needed to resolve incidents, these are documented. Another is the 

determination of a risk by the audit manager. After assessing a risk, a point of improvement can be 

created. Last to note, is goal and objectives creation, supported with KPIs. After analyzing the 

incident and improvement register more deeply, there can be noted that when an incident is 

reported, it is prioritized and an improvement is assigned to a responsible person. A Quality and 

Assurance team (QA) functions in the company as a supporting team to improve the current 

processes and to address reported incidents. However, the exact tasks are currently not described. 

The ISO registers contain many unfulfilled tasks, these remain in this sheet for nearly a year. The 

audit manager mentioned in an informal conversation that these documents are not up to date, it is 

insufficiently reviewed and remains unsolved.  

 

The documented unfulfilled improvements mostly remain, through the lack of seriousness and 

awareness, as mentioned in the interviews. This problem is followed by the absence of reporting on 

incidents. Employees fear their name on the incident sheet, leading to possible job insecurity, also 

mentioned as a characteristic of developers (Beecham, Baddoo, Hall, Robinson, Sharp, 2007). Also 

related to the improvement register is that the improvements are mostly pushed by the audit 

manager a few weeks before the annual audit. For the teams, it is not a daily activity to work on 

improvements (Tata, 2000). The improvement register is currently a list of approximately 150 

improvements, it is growing faster than the improvements are accomplished. This is the same for the 

incident list. Internally, this is indicated as on one hand unawareness, and on the other not feeling 

the seriousness of CI.  
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Another finding is concerning the goals and strategy, is the unrecognizable “bottom-up” structure, 

which the interviews indicated as; “CM desires to have a bottom-up structure”. The  ISO related 

documents are created in a more “top-down” perspective, meaning these are created by the MT. The 

teams are either unaware of these or just have their own objectives. Which works currently the same 

for the KPIs, these are yearly reviewed when the audit is in the near future.  

 

4.2.2 Results of the secondary research on team reports 

The teams use a monthly report to report progress. These reports indicate mostly the financial 

progress supported by some metrics. Currently, most of these reports are not up-to-date. Half the 

teams also use a log. Noted is one team that uses a structural method to generate improvements. A 

method similar to PDCA named 4DX. The 4DX method literally means the four disciplines of 

executions and creates “wildly important goals” in four phases: focus, measure, scoreboard, and 

create accountability (McChesney, Covey, Huling, 2012). This four phases aiming to work on an 

objective, the objective leaves the sheet when achieved and confirmed. When using such a tool it 

creates awareness and responsibility by the visibility of it within the teams, and when it is discussed 

in the biweekly meetings it can become part of the daily activity. Only one team uses such a tool, 

which can indicate that there is a possible difference in skills and abilities and also some lack of 

internal communication and feedback. It confirms here together with the interviews the 

unawareness of the existing method of PDCA within the company.  

 

The team reports also comprised some agile project framework documentation with scrums and 

sprints, these are commonly used for IT development (Humphrey, 1988). This form of project 

management provides the allowance of evolving product requirements and changes during iterations 

(Mchugh, Conboy, Lang, 2011). Development teams have an infinite backlog, planning is created on 

client-based prioritization. The teams thereby state that it is hard to create long-term objectives. The 

improvements in the teams, for this reason, are mostly on an operational level and very briefly.  

 

4.2.3 Results of the secondary research on the audit participation  

In the training on auditing and the evaluation session of ISO, some additional findings and 

confirmations are noted. The defined goals, objectives and KPIs were labeled as not Specific, 

Measurable, Achievable, Relevant, Time-bound(SMART) enough, which should be taken into account 

as a design requirement. This implies that the measurability of the improvements is insufficient and 

unclear who should work on which objective. Therefore, the objectives were interpreted as unable to 

achieve, what is a demotivator for development teams (Beecham, Baddoo, Hall, Robinson, Sharp, 

2007). Lastly, there is noted that the role of the QA team is not sharply defined. The QA is working on 
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the big lists of improvements and incidents. Meaning, working on the effect of a malfunctioning 

process, rather than address the cause. Which is noted as a design requirement for the process. 

   

4.3 Presence of causes for possible inconsistent Continuous Improvement 
To indicate which causes are found and verified in the company research there is created a figure, 

the processed information on present causes is shown in figure 10. The coding structure in appendix 

2 displays the coding criteria. In the secondary research these answers are verified, for example, if 

teams indicated that there are measurements executed on team-performance, evidence must be 

available. No mentionable deviation was found this way. If a team’s answer proved the presence of a 

cause according to the decoding in appendix 2(shown in the left column), the field is marked red, 

orange is for partly present. In this context, ‘present’ means the teams are not even considering this 

being a problem and not working on it. For example, a question on measurements, if there is not 

measured anything, the marking is red. ‘Partly present’ means the team is somehow aware but not 

working on it. For example in the first interview, the team is aware of the strategy and the ISO 

standard, but admitting not to take it into account commonly enough, or relate any activity on it.  

Figure 10 Causes table 

4.4 Interpretation of the results 
First note from Figure  is that the most present causes of the lack of CI within CM are: not conducting 

measurements on performance, unawareness of strategy and ISO prescriptions, lack of a structured 

method for improvements on team level, and the lack of strategy supporting goals. Furthermore, 

Figure  shows a difference in the fourth interview; this team has a further developed process to 

improve, compared to the other teams, almost no causes are present in this team. This is possibly 

related to the self-modified improvement tool.  

 

The total of interviews noted cohesion among the team’s answers, little contradiction was noted 

regarding the vision on CI. What is noted concerning the research, is the difference in skills and 

abilities of the MPOC, also mentioned by the MD; differences in backgrounds are visible, where he 

suggested; “ a tool can be helpful, but it must be ‘foolproof’ and understandable for everyone”. 

Causes of inconsitant CI MPOC1 MPOC2 MPOC3 MPOC4 MPOC5 MPOC6 MT1

1. No measurements 

2. No strategy and ISO awareness

3. Wastes 

4. Lack of structured improving

5. No monitoring on team level

6. No flexibility of employees

7. No strategy supporting goals

8. Low motivation/Commitment

9. Lack of skil ls and abilities 

Scoring indication 

Present

Partly present

Not present
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Commonly, a managerial background provides the ability to resolve problems and counter possible 

risks (Cabrales, Medina, Lavado, Cabrera, 2008). A development background has more a product-

focus and is often less able to spot these problems, because of highly specialization software-

programming aspects (Moe, Dingsøyr, Dybå, 2008). Communication and feedback between the 

teams are minimally on this subject, with the result of deviation in results among the teams.  

 

The company research indicated unawareness in the ISO standards. An active execution of these 

processes would be very valuable. Despite, this knowledge, the processes are functioning only 

annually.  One aspect of the ISO management system is the strategical direction, containing a 

“company goal and objective card”, this determined by the Management Team (MT) and aiming for a 

companywide perspective. The quality management system consists of four ISO standards, the 

system which the company has labeled the ISO management system. The ISO related documents 

appear to be created quite serious by the MT, regarding strategy and objectives even companywide. 

However, it is not actively translated into the rest of the company. The relation between the team 

objectives and company objectives not clear. This is noted as a design requirement. 

 

The analysis phase confirmed possible causes and effects of the stated problem. In Ishikawa 

DiagramFigure  the most present causes have been drawn in a schedule to indicate the relation to 

the possible origin of the cause. Figure 11 is used to display the origin of the problem and zoom in on 

what the absence of a leader and experience precisely means. This was helpful to create design 

requirements upon this in the next phase. The diagram exposes that the origin of the problem mostly 

is relying on the people aspect, which confirms the absence of the leader-aspect in CI. However, the 

actions not executed or communicated, the problem lies in human interaction. For example in the 

interviews, people acknowledge the importance of ISO or measurements, still, it is not realized. After 

this analysis, there is known on what elements the tool design should support to elevate the CI 

process for the autonomous teams.  

 Figure 11 Ishikawa Diagram 

Lack of consistent improvement 

4. Lack of a structured method 
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4.5 The current process 
In order to answer the fifth research question, the current CI process of CM is drawn in Figure 12, 

which is based on the interviews and secondary research. The current CI process functions as follows: 

all teams working autonomous and work from a backlog using an agile methodology, using sprints or 

scrum. The MPOC functions as the “scrum master” and prioritizes the biweekly deliverables. The 

developers in the team are operating on just the operational level and the MPOC leads the discussion 

on the tactical decisions of the product. The MT is working on a more strategical level. There are 

some informal moments of contact between the MPOC and the MT. This is mostly on team initiative 

and not documented. The MT is together with the audit manager involved in the ISO process and 

controlling the ISO management system, indicated by the red ellipse in figure 12. The dotted lines in 

figure 12 between the audit manager and two of the teams indicate the scope of the ISO standard 

(voice and messaging). Once a year, the audit manager is requesting proof of last year’s 

improvements to fulfill an audit and secure the ISO certification. The audit manager is the one who is 

currently arranging the PDCA process once a year for the ‘voice’ and ‘messaging’ teams. 

 

Current state of CM
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4.6 Summarizing the findings from the company research  

In the company research, several findings have been established regarding the research questions. In 

this section is drawn a conclusion on the findings, these are interpreted and used to translate the 

findings into design requirements. This section shortly summarizes all the findings from this chapter 

to the related research question. Answer on the fifth research question is drawn in section 4.4 and 

shortly commented in this section.    

 

RQ1: What is the difference for the CI method in a horizontal organization with autonomous IT-

development teams vs. a vertical organization? 

Summarizing there can be stated that the communicational structure regarding the strategy and 

objectives is “top-down”. The management determines the company goals and objectives and the 

teams create their own, both working autonomous and missing a communicational link, which is 

most likely related to the invisibleness of these goals. The desired structure is of a horizontal firm is 

“bottom-up”, the teams have the freedom to define everything themselves without any 

management interference. The teams working with agile structure, which focusses totally on the 

product, as are their skills and abilities. Everyone on the team has sufficient intelligence to address 

each technical problem. Although, the recognition of potential improvements inside the process is a 

different skill. The teams are totally self-directing and are not always aligned with the company 

strategy, or having an imprecise course. The research does, however, point out that the teams are 

very motivated and have created a willingness to learn how to improve because it is valuable for 

product success. Only element missing is the guidance and support. The difference is that the teams 

need a means to replace the leadership abilities.  

 

RQ2: How are the autonomous development teams currently functioning in terms of procedures, 

methods, and activities? 

The MPOC prioritizes, communicates internally and with the customers, also organizes the team 

meetings to discuss the progress. Teams are multidisciplinary and consisting of four to nine 

developers, if necessary some supportive functions are partially added, such as marketing and 

finance. Team members can be front-end, back-end or UX-designer. The different teams having 

different phases of product lifecycle, varying from early development phase till mature-phase. The 

teams are only developing on customer order or market demand. All teams use an agile 

methodology, using sprints, scrum, or daily stand-ups. All decisions are ad-hoc and a cycle is two 

weeks. Long-term goals are uncommon to appear in this process because the agile methods are only 

scoped short term. Also, progress is not quantitatively measured. Most important here is that the 

smaller teams have invisible objectives, just on in the mind of the product owner. Thereby, most of 
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the team objectives are ‘loosely defined’, not SMART, and on a tactical level. In the design 

requirements, this is noted to be addressed with some supportive factors. The MT is having the role 

of advising when needed, “a silent team is a successful team” is the expression of the MD in the 

interviews. The design requirement that can be drawn here, is that the design should contain the 

creation of a tool that shows direction and progress, even support the thinking process on where to 

improve. The team meetings are on purpose made very lighthearted. If there even is a small amount 

of tension, the developers can become afraid of telling a problem, indicating that stress and tension 

must be avoided at all times. As is de-motivation by bureaucracy; quote from the interviews is, which 

needs to be translated into a design requirement. The better a works on CI internally, less support is 

needed an autonomy stimulation.  

RQ3: What can be the cause of the teams not using the by ISO described CI method consistently? 

When the company craves for a “bottom-up” structure, team goals and objectives are need to be 

aligned with the company objectives. To determine where to go, a team needs to know where they 

are. To know what the current status is, measurements are needed (design requirement). A useful 

objective must be measurable, only in this way an improvement can be spotted. On this level, some 

skills and abilities are needed which are not a typical part of the MPOCs repertoire. Most of the 

present causes are related to the people aspect of CM, meaning that a need exists for a means to 

support the teams, as mentioned a tool. As is the need for monitoring, control, and evaluation 

function. This will generate possibly needed feedback, support, and it creates of responsibility, the 

new design should include this as a requirement.  

 

RQ4: What would be a suitable tool to support an autonomous team in continuous improvement 

and to enable the generation of objectives for the PDCA cycle? 

If we firstly relate our findings to the different levels of CI of Bessant & Francis (1999), there can be 

stated that CM is in level 1: ‘trying out ideas’, CI results out of an unstructured learning curve on how 

to improve the process, indicated by some teams are better than others. Previous research suggests 

a structured problem-solving process with measurable CI activities and indicating the performance to 

elevate the CI-level. This process should allow the teams to create goals and be monitored on the 

process. A scorecard format was presented to the teams to address these problems. Remark on the 

BSC is that it is aiming for strategic company level and not immediately ready for use in the 

autonomous teams. It needs modifications based on the design requirement which are aggregated in 

the company research. The tool should be structured and provide clarity on where teams are 

working on, it should be of guidance by indicating the four different directions where can be 

improved. In the interviews the response was enthusiastic on the creation of a means in the form of 



35 
 

a tool, therefore is decided to use a scorecard as a base. The tool is created on the input from the 

teams. The enablers for the CI process are added and the possibility to replace the leadership factor. 

It should be adapted in terms of making the PDCA more visible and also allow the teams to see each 

other’s progress and approach on improvement. The interviews already indicated requirements for 

such a tool, it needs to be: clear, small, tested, unwieldy, useful, straight, and create objectives. The 

tool needs to provide the information to fill the by ISO required documentation in a usable form and 

use the “bottom-up” approach CM wishes to use. The current existing BSC possibly aims to create 

strategy and vision. For the teams of CM, it needs to be a helpful tool to show performance and 

create visibility of goals and objectives. The adaptions on the BSC are noted as design requirements. 

 

RQ5: What does the current process of CM resemble regarding continuous improvement? 

The goal of the research is to design a means to enable the autonomous teams to work consistently 

on the CI process. The current process that has been drawn indicates some deficiencies. The 

communicational ‘gap’ in the picture, should in the new design be closed with the support of a tool. 

To make this tools functioning the total of the improvement process of all teams is re-designed.  Also, 

the role of the QA team is defined. The monitor factor can impossibly come from within the teams, 

for this, the possibility in the case study exists to allow the QA Team to fulfill this role. Both will 

benefit the overview provided by this tool. The QA team is likely to provide assistance in the 

beginning phase to assist the organizational learning process. In the formulated design requirements 

on the current process, there can be stated that it is important to include the ISO management 

system features, define the QA team’s role, indicate communicational links, and the cycle indication 

for feedback and support.   
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5. Design aspects 
In this chapter, the design phase will be described. In the previous section, the sub-research 

questions are answered, where can be drawn design requirements on. These requirements in 

combination with a tool are the base of the concept design of the process to help the teams create 

objectives. These two concepts are evaluated in a focus group with the product owners for 

evaluation.  

5.1 Design requirements  
The design requirements displayed in this section are adopted from the company research, the 

boundary conditions come from the MT of CM, and the literature requirements from chapter 2 the 

literature review. In this section, these are summarized to have a clear overview. The concept sketch 

will be based upon these requirements.  

 

Tool design 

- The tool should contain the three aspects of ISO: Risks, Incidents, improvements. 

- The tool should indicate aspects and support for creating objectives, and metrics (KPI). 

- The tool should provide the possibility to assign a responsible person, creating responsibility.  

- The tool should indicate a measurement, when needed, to guide an improvement. 

- The tool should create awareness and visibility on the PDCA and on goals and objectives.  

- The tool needs to be standardized and usable for all teams. 

- The tool needs to remain small and not to elaborate, this way it takes too much time to use.  

- The tool needs to be: clear, small, unwieldy, useful, straight, and create objectives. 

- The tool needs to stimulate the creation of SMART objectives. 

 

Process design 

- A control function by another person has to create a responsibility on tasks. 

- It must provide a clear overview as a whole for the QA and MT to use the information. 

- It should not become an overly bureaucratic process and stimulate team autonomy.  

- The communicational line on objectives with other teams, QA and MT.  

- Responsibility is created through the monitoring and evaluation function of the QA.  

- The performance measurements in the tool form the base for the ISO management system.  

- The QA team will fulfill also the role of support and provide feedback on formed objectives.  

- The new structure has to be bottom-up and ISO-processes become an added value. 

- It should provide clarity on who is involved and what are the expected activities. 
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Requirements from literature: 

- Use all features of ISO, otherwise, it will destroy the normal business process (Sun, 1999). 

- Measurements indicate where to go (Lebas, 1995). 

- Displaying performance will increase the commitment (Suzaki, 1987). 

- Key-enablers for taking CI to the next level is a structured policy and use formalized monitoring and 

measurements (Bessant & Francis, 1999).  

- A clear tool could resolve the causes and the creation of objectives is stimulating (Bond, 1999). 

- Clear objectives show where to go and why (Paramenter, 2015). 

- Support of the QA team: teams are unaware, have no idea how, and need help for effectivity. This 

can be a form of the lack of this skill for a developer (Moe, Dingsøyr, Dybå, 2008).   

- Responsibility stimulates performance (Bond, 1999) 

- The process has to consider motivational aspects (Beecham, Baddoo, Hall, Robinson, Sharp, 2007). 

 - Address the causes instead of effects using a structured method, double loop learning is a good 

example: when the temperature in a room is too high, do not lower the temperature, find out why it 

high and address the cause of the problem (Agyris & Schön, 1978).  

 

Boundary conditions  

- The process has to secure the ISO certificates. 

- No creation of internal competition 

- No creation of monetary incentives. 

- No monetary consequences on incidents visible in the tool.  

- Possibility for input from developers, use creativity, ensure variety. 

 

5.2 Concept Design 
Based on the above set of requirements, a conceptual means is designed. The design consists of a 

process supported by a tool. The tool should close the communicational gap between MT and teams. 

This is based on the BSC, because of the in the previous chapters named aspects of this tool 

combined with the stated problem and defined root cause of the problem.    

5.2.1 Concept tool  

The tool is focused on the creation of objectives, possible to include incidents, and risks. The 

objectives need to be created by the teams internally. The outcome of this tool will form the base of 

the information used in the annexes of the ISO and ensure the desired bottom-up structure. The first 

version of the tool that is evaluated in a focus group. 
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The design of the tool is based on Kaplan & Norton’s (1993) BSC and Paramenter’s (2015) theory to 

define “strong and winning KPIs”. In his book, Paramenter strongly referred to the BSC of Kaplan & 

Norton. The base of the tool has made use of the angles from the BSC, which are used to create team 

objectives and create structure in the scorecard (Kaplan & Norton, 1993). The tool is evaluated in a 

focus group, the definition of all aspects and set-up can be found in Appendix 7. The tool is short and 

standardized for each team. If each team is able to fill the card with the objectives and evaluates on a 

frequent basis, the MT obtains an overview where the teams are working on and transpose this 

information into company strategy. In the ‘definition’ column of the scorecard is displayed a metric, a 

‘Result Indicator’ (RI), characteristic of this measure is that it is the result of many actions carried out 

by teams, hence the use of the term “result” (Paramenter, 2015).  On a company-wide strategic level, 

the MT can define key performance indicators (KPIs) upon these RI’s (Paramenter, 2015). The RIs give 

a clear depiction of the firm’s direction, it can provide the MT a good overview of how each team’s 

progress results are regarding the firm strategy, and also what the planned improvements are if the 

score is insufficient (Paramenter, 2015).  The metrics used in the scorecard are divided into the four 

subjects, in the same way as in the BSC. These are defined with some examples, which are found in 

existing literature (Farris, 2015; Paramenter, 2015; Butler, Letza, Neale, 1997; Kerssens-van 

Drongelen & Bilderbeek, 1999). The focus group validated the appropriateness of these defined 

metrics and features, in section 5.3 can be found in the results.   

 

5.2.2 Concept process design 

In the previous section, the tool is introduced. To ensure the working of this tool the process needs 

to be built around this. The Q&A team did already exists but did not have a clear description of their 

activities. They can become a controlling factor to have the employees working on their 

 Definition  
 

Objective  Measure  Target  Frequency  Responsible 
Person  

Improvement 
action  

Financial Revenue        

 Profitability (GM)       

 Contribution Margin        

 ROI       

Customer Time to market       

 Customer Satisfaction        

 Customer Retention Rate       

 Customer Lifetime  Value 
(CLV)  

      

Internal process  Direct value adding working 
hours product  

      

 Venture to Core        

 Follow-up achievements        

Growth / 
Capacity  

Team capacity        

 Team Flexibility / Hybrid       

 Training        

 Revenue per member       

Figure 13 The tool concept 
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improvements, which should over time become only monitoring. Important process aspect for the 

QA team is not to intervene in the normal work activities too often. It is important for this team not 

to become the “improvement police”, as mentioned in the interviews and confirmed in literature to 

keep the teams motivated (Beecham, Baddoo, Hall, Robinson, Sharp, 2007). As can be seen in the 

motivating factors, they do not need to push it, they need to remind them, or even guide them.  

Figure 14 visualizes the concept of the new process drawn, which will also be presented in the focus 

group. All the participants provided input on the appropriateness of this conceptual design.   

 

 

In Figure 14 the QA team is the monitoring, controlling and evaluating factor of the PDCA process 

which is the base of all ISO related documents, this is the green circled area in Figure 14. The process 

has integrated the scorecard to create metrics for the teams. In the beginning, the QA team is 

possibly required to help in using the ‘teamcard’, over time they can have a more monitoring role 

and only intervene when necessary. The scorecards can form the base for the PDCA- process and for 

 Conceptual process  of CM

T
ac

ti
ca

l L
e

ve
l

St
ra

te
g

ic
a

l L
e

ve
l

O
p

e
ra

ti
o

n
a

l L
e

ve
l

MPOC MPOC MPOC MPOC MPOCMPOC

Management Team 

Team 1 Team 2 

Person

Team 3 Team 4 Team 5 Team 6

Person

Person

Person

Person

Person

Person

Person Person Person

Person

Person

Person

PersonPerson

Person

PersonPerson

Person

Person

PersonPerson

Person

Person

CEO MD CTO CFO CNO

Person Person Person Person Person Person

KPIs

Goals, objectives 
and Risks

Q&A Team

Person

Person

Person

Weekplanning 

Backlog

Audit Manager

Annual Audit

Person

Scorecard
RI s

Scorecard
RI s

Control, Monitor & Evaluate      

Incident register 

PDCA

Scorecard
RI s

Scorecard
RI s

Scorecard
RI s

Scorecard
RI s

Improvement 
Register 
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a well-funded company-wide strategy created by the MT. In this conceptual process is the 

communicational line established between MT and the teams with the help of the tool. The 

objectives can be more actively used and the QA teams can help the team with the formulation. The 

QA team is the controlling factor on the improvement to create some responsibility in the teams 

(Bond, 1999).  

5.3 Focus group 
The conceptual tool and process are presented in a focus group. The focus group is used to generate 

input from several angles and complete the required information, the already aggregated 

information is validated. The protocol for the focus group can be found in Appendix 7 and the results 

in Appendix 8. All quotes used in this section originate from the Appendix 8 and are concluded by the 

focus group in total.  

5.3.1 Focus group set-up 

The focus group included six participants from different departments: a financial manager, QA 

member, and MPOCs from the core and the venture level. The varied composition is chosen for this 

focus group to have several angles on the subjects and stimulate a discussion. The session started 

with an introduction of the findings from chapter three, displayed is again the research goal and the 

importance of the research. The concept design is presented and the input from the group is 

questioned on the possible tool features. The basis of a scorecard is presented and all the possible 

features it could possibly contain, as displayed in Appendix 7. The functional requirements and user 

requirements have been evaluated in this session, this is used as a follow-up for the already gathered 

information from the interviews.  

5.3.2 Focus group results  

The concept design contained only hard metrics (RIs), meant to compare the different teams. The 

tool was labeled as a scorecard, based on the BSC. Starting with the financial metrics, these numbers 

are considered useful, against this are these numbers not always directly available for the teams. The 

teams control all processes themselves, also the financial flows. Notwithstanding, are the teams 

considering the monthly financial reports, created by the financial department, as the most 

legitimate performance indication. By using this numbers, there is assured that the measurements 

have taken place on equal moments, in equal conditions (Q6). The ‘revenue’ metric is considered 

useful for the teams. A side note is that not all participants really use the financial metrics as a 

performance indicator, “the less red numbers the better, works fine for me” (Q1). The ROI and 

profitability metric is considered multi-interpretable and of insufficient value, the difference on the 

team’s product level possibly creates a misguided view of the reality. In this discussion is concluded, 

that the total investment might be a useful metric. This is a straight number which will provide 
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insight into the biggest investments of CM, which can be relativized to the product age and team size 

but will indicate the break even. The contribution margin is already calculated for the current 

financial reports and is mentioned as useful by a small majority.  

The ‘customer’ metrics involved an immediate discussion, the complexity of the remaining metrics 

was considered disproportionate. The total of the ‘customer’ aspect is mentioned very valuable. 

Although, it is also highly time-consuming to calculate. CM is planning on using this customer metric 

companywide, this will be initiated by the customer support department. On the aspects ‘internal 

process’ and ‘growth/capacity’ is concluded the same in terms of complexity. The calculation is for 

some of the metrics considered nearly impossible. The metric evaluation can conclude that this is not 

a feasible solution for the teams of CM.  

In terms of evaluation frequency, there is stated that biweekly meetings are appropriate for the 

evaluation of the team progress. Mentioned is that ‘management by the numbers’ is inappropriate 

regarding the CM’s culture (Q2), as is naming it a scorecard (Q4). A useful tool must emphasize the 

freedom the teams have (Q5). The financial metrics are insuperable, the creation of more possibly 

incomparable metrics is not desirable, and considered as may be deviating from the intended goal. 

The subjects are considered valuable, it only has to be converted into a more suitable format for CM. 

The tool should require less time to create and assure the freedom. Thereby, there is concluded that 

planning on long-term is impossible for most development projects, caused by complexity, necessary 

experience, and market change.  

Q7; “If one builds a new model of a building, there are so many factors involved and needed to create 

an estimation of when its ready, this is similar to development work .” 

 

The conclusion on the total amount of metrics is very clear, the financial metrics and three or four 

more is the maximum (Q9, 10). It is important to show team performance. Acknowledged by the 

group is that there is too much invisible information. Lots of information is shared in a very informal 

way (Q11), which the focus group considers as something unlikely to change. To continue, the 

feasibility of the tool is unlikely to succeed in a scorecard format. The terminology of a scorecard is 

considered something bureaucratic and is definitely labeled inappropriate (Q12).  The tool needs to 

be adapted to the free culture and has been modified (Q14), also it has to take into account the 

differences between the teams and skills and abilities (Q16). Last remark here is the confirmation on 

the unawareness; Q15; “two years ago we also thought that the growth would outrun the free 

culture.”  
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To continue, the focus group responded to the questions from the research of Bauer & Kent (2004). 

Firstly, there is concluded that most of the metrics should be transformed into more qualitative form 

(Q17). The tool should rather indicate if a measurement is needed to fulfill an improvement, or to 

apprehend what aspect specifically requires an improvement. For the financial aspect there is 

confirmed that these metrics will always be useful, in the case of a venture; CM’s “breeding pond”, it 

is relevant to see total revenue and the total investment (Q18), the current visible financial numbers 

for the ventures, because these are mostly negative (Q19). Thereby, the number of metrics should be 

reduced to a minimum, the current tool is too comprehensive. To achieve success within CM it needs 

to ‘stupid-simple’ (Q21). As already mentioned is the biweekly meeting very suitable to discuss the 

objectives with the total development team, but most important is the reminder here for the teams 

to not only generate development features, also evaluate the total process and achieved successes. 

The MPOC can be the one to initiate the discussion and appoint a responsible person to conduct a 

measurement on the case. 

 

The complexity of each possible metric should be reduced to a minimum. The discussion indicates 

that the tool aspects should leave some space, not just fill in a number. Each aspect needs to be able 

to become team specific, and if necessary include a metric. Creating complexity is easier than create 

clarity, for CM has clarity and simplicity the highest priority (Q23, 24).  

Q25; “a metric fitting the culture of CM would be a more textual one, the MPOC notes the textual 

progress, with the indication of the need for an additional measurement”. 

All the aspects can have a normalized form, as long as space is left for team-specific information. 

There are teams with varying products, who need the possibility to make the metric team/product 

specific (Q27). The tool can be valuable to visualize the process, what is currently invisible, especially 

for the venture teams. Each team has the freedom to set own objectives, the tool can be used to 

define some of the currently vague and invisible objectives. The intention of the tool should not be 

too extremely clarifying this, more to indicate: what is needed, why, and how to work towards this 

target (Q29). Especially valuable, is when the tool indicates a possible improvement. With also 

providing an indication of what there should be measured by the team to indicate progress. Most 

current team objectives mentioned in the focus group were on an operational/tactical level, where 

the tool should force the teams, to think why they working on this target and how to translate the 

objective into one on a more strategical level. 

 

5.4 Selection Criteria 
Based on the defined findings from appendix 8 the tool can be further designed. As a conclusion of 

the focus group, an appropriate level of support can be generated when the ‘scorecard’ is replaced 
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with a ‘teamcard’.  The same for the non-financial hard metrics, these are replaced with progress 

indications. A more qualitative format is used to display the progress, which should be sufficient to 

have the teams realize the weak points on the formed objectives (Carpinetti, Gerolamo, Dorta, 

2000). If the ultimate goal of the tool is to support the teams on creating improvements, it is 

important to create a realization on why an objective is set. To have the teams realizing why an 

objective is created and addressing the root cause, the ‘five times why principle’ is added. In the 

focus group, a progress card was mentioned: what’s current, what’s ready, and what’s next (Q30). 

The teams mentioned the need for a better defined ‘line of guidance’ through the process. Which for 

this research is translated to the PDCA-cycle, the ‘act’ phase as the improvement, there is a pattern 

recognizable (indicated in blue in figure 15). Meaning to create a specific objective on each of the 

four stated aspects of the ‘teamcard’. To encourage the teams for the creation of a valuable metric, 

the objectives need to be defined as SMART. The visibility and awareness on team objectives are 

created this way, and it will ignite the process for the teams to determine an improvement 

themselves. Thereby, just as the development of the BSC, it should be a team-based ongoing process 

(Gumbus & Lussier , 2006). To elevate the risk and incident solving process these are added to the 

tool. All findings from the focus group are processed into a new tool design, displayed in figure 15 on 

the next page.  

  



44 
 

 

The different features of the tool explained: 

Definition: What is the team working on the specific subject? 

Metric: Could there be defined a metric for the aspect, the financial metrics are pre-defined, the others can be 

different for each team and emerge from a brainstorm.  (Uptime, % new customers, security level)  

Objective: What does the team aim for globally?  

Target: What does the team want to achieve? Quantify the target.   

Measure: How do we measure the defined metric? (Optional, team specific).  

Technique: To create an improvement apply “five times why?” and the improvement has to be defined SMART.  

The improvement: five times why principle: why are we having this problem, address the cause and formulate 

a Specific Measurable Achievable Relevant Time-bound (SMART)-improvement.   

Responsible person: who will be the person responsible for the achievement of the improvement?   

Incident: An incident that is reported by the team or determined by the yearly audit 

Risk: The team is aware of a possible risk that needs to be mitigated, determined by the yearly audit.   

This chapter will start with the description of how the design has been tested. The results of this 

chapter will show the design alterations and the final draft. The last part of this chapter includes the 

results on the design solution.    

  
 

Teamcard Definition  
 

Objective  Target  Measure  Improvement action  Responsible 
Person  

Financial Revenue    = Sales * Price    SMART definition   

 Contribution Margin    = Gross Profit – 
Total costs 

  

 Total investment    = Total invested €   

Customer  What are we 
currently working 
on?  

What is the 
current objective 
globally? 

How do we quantify 
this target?   

Five times why? What needs to be improved 
to achieve the target?   

 

  Plan Do Check Act  

Internal 
process  

What are we 
currently working 
on?  

What is the 
current objective 
globally? 

How do we quantify 
this target?   

Five times why? What needs to be improved 
to achieve the target?   

 

       

Growth / 
Capacity  

What are we 
currently working 
on?  

What is the 
current objective? 

How do we quantify 
this target?   

Five times why? What needs to be improved 
to achieve the target?   

 

       

Incident Definition  
 

Objective  Target  Measure Improvement action  Responsible 
Person  

       

Risk Definition  
 

Objective  Target  Classification Improvement action  Responsible 
Person  

       

Figure 15 Tool Design  
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6. Test & Re-Design  
This chapter will start with the description of how the design has been tested. The results of this 

chapter will show the design alterations and the final draft. The last part of this chapter includes the 

ultimate design solution description.   

6.1 Testing the design  

The design phase of the research has developed a prototype. It is tested in the different teams of 

CM, with different people than who were participating in the focus group. The evaluation aimed at 

both the tool design as well as the process design. The test is used to validate the stated aspects 

again and generate additional input from all levels of stakeholders inside the company.   

 

6.1.1 Design test set-up  

The test protocol in Appendix 9 describes the structure of how the tool is exactly tested.  The focus 

group defined the different levels of stakeholders, these levels are used for testing the design and to 

validate the defined design aspects.  

 

6.1.2 Test results and design alterations 

In the test sessions, there are several alterations defined and modifications to the design. The 

modifications are described in the full description in the Appendix, all the modifications for the 

design originate from the appendices 10, 11 and 12. Some are recommendations for 

implementation. The modifications applied to the concept design to optimize are the following:  

- Divide the aspect of growth a capacity, technical development or technical capacity is also an 

important aspect for the tool.  It is divided into human resources and technical development. 

- A feedback loop may be of great value after filling the tool with the QA, to sharply define all the 

improvement and maybe discuss the applied technique of 5 why’s and SMART defining.  

- For implementation additional explanation is necessary on the added techniques (5 times why).  

- The tool can be a quick overview to replace the team reports in the online environment of CM, the 

current financial metrics need to be reviewed and compared. It will create a responsibility feeling 

when the team has to report progress internally.  

- There must be the possibility for a team to add a team-specific metric into the tool.  

- The filling of the ‘teamcard’ should have the starting point of a brainstorm, here should be 

discussed, the latest delivery, what can be learned, where should be focused, and why? Build a 

positive vibe in the team functioning by making it a team effort. 

- Measurements should be triggered by the SMART improvement creation, the QA should monitor.  

- Integrate the tool in the online environment, for the ultimate product implementation.  
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- Venture teams are no part of the ISO, the process should focus on the core teams and ensure the 

freedom of the venture teams. Most important for the ventures is to stimulate creativity and feed 

the organic growth. The MT will be acquainted with their progress, ventures are CM’s breeding 

ground.  

- The tool needs to be a standard but must contain space to be customized for every team.   

- Risks and incidents need to be switched 

- For implementation, a less academic format is needed, cut the tool into pieces, in this for it will 

possibly sense anxiety. The best is to camouflage it in the intranet.   

 

6.2 Result Re-design  

The ultimate design consists of a process combined with a tool. The tool is visible in Appendix 13. The 

BSC has been transformed into a customized tool for CM. In the ultimate design of the tool are 

defined five different aspects, the strategic/tactical direction to create an objective. These aspects 

compel the teams to tear the objectives apart, this way the thinking process is leveraged to examine 

whether a team is on the right way to achieve an objective. The first aspect is the financial one, in the 

tests was concluded that this is the most important aspect to have a hard metric, or at least, it is not 

possible to eliminate. The total revenue and total investment will indicate how the team is 

performing and if it is close to the breakeven-point. Also, will it indicate the team’s contribution 

margin. In the focus group was already indicated that the pre-defined hard metrics were not feasible 

and eliminated. The use of these metrics is an awfully time-consuming task, which is unlikely to prove 

any benefits regarding varying product lifecycles. For completion, a technical aspect is added to the 

tool. The aspects can be filled by the asked questions on how the current situation is, following the 

PDCA-cycle; Objective(P), Target(D), Measure(C), Improvement (A). As defined in the result section in 

the appendices 10, 11 and 12.  

 

The tests did indicate that there do exist some team-specific metrics. For example, ‘%new customers’ 

for the voice team, they are in the growing phase of the PLC. Or as for example ‘uptime’, for the 

messaging team, they are absolute core-business and possess products labeled as ‘cash cow’. A 

recommendation on the implementation should the question be added to the brainstorm; “how do 

you measure your success?” to indicate what the most important metric for a team is.  The tool 

leaves the opportunity for the addition of such a metric. Additionally, the improvements should be 

created SMART, to ensure an appropriate formulated improvement. SMART means; Specific, 

Measurable, Achievable, Relevant, and Time-bound (Doran, 1981). This form of formulating will 

ensure the effectivity and traceability of the improvement. The last addition to the tool was the Risks 
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and Incidents. The risks can be filled from the yearly audit, or by the teams. The incidents can be 

added by the QA team, or on a lower scale, by the teams internal and also solved on the short term. 

To include this in the tool the awareness on this shall grow, and in this way, the ISO gets better 

integrated into the process of CM. The last column of the tool is the person who can be linked to an 

improvement and held responsible for the execution of it, this responsibility should create a drive to 

achieve it (Bond, 1999).  

 

The re-designed process is displayed in Appendix14. The designed process has mostly focused on 

integrating all aspects of the ISO to stimulate these in the Core teams. The tool is defined as the 

‘teamcard’. The teamcard is a possible solution to replace the team reports. Currently, these team 

reports are situated in the online environment of CM. Appendix 15 displays CM’s Team Tree, in this 

teams tree can be seen numbers, here are the team reports situated. The teamcard could also be 

situated here, this way it is accessible for everyone. It can provide a fast and efficient overview of 

what the team is working on, what their goals are and what the financial status is.  

 

The ultimate design separates the venture teams and the core teams. The defined process should 

focus on the core teams. The venture teams can use the tool for communicating their progress. For 

the venture teams, the tool will be most valuable in the operational/tactical level for objective 

creation. Long-term plans are excluded for the ventures, this is concluded impossible and not very 

valuable, because of the changing market. The ‘breeding ground’ of CM should focus most on short-

term achievements. The creative process must not be intervened by the ISO management process. 

Working with the card can priory prepare the venture teams, the CI process is already structured 

when the product is ready to become core-business. The QA team should, therefore, focus more on 

the core teams, these are displayed in the green circle in Appendix 14. For the core team, the created 

objectives will be most valuable on the tactical/strategical level, here is the need for learning on long-

term planning. All the goals created by the teams should ensure the bottom-up process, to provide 

the MT with the information to create a company objective card and the related KPI’s and 

improvements. The QA team will start this process as the controlling factor, over time they should be 

able to become more of a monitoring role and focus more on the achievement of the improvements. 

The role of the QA team regarding CI is defined in the process, as is the audit manager’s to focus on 

risk assessment. The teams will be able to gain more freedom and autonomy when they’re working 

visibly on the CI process.  
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7. Conclusion & Discussion  

This last chapter of this research contains the conclusion of the research and the discussion. Firstly, 

an answer is provided in the main research question. Secondly, are the theoretical implementations. 

Thirdly, the practical recommendations and the last section describes the limitation and further 

research possibilities.  

 

7.1 Answering the research question     

This research has answered the question of: 

“How can the Continuous Improvement process be adapted for the autonomous development teams 

of CM, be supportive and encouraging for consistent use and create visibility on the PDCA cycle?” 

 

In a hierarchically structured company, the team manager or top-management would be the leader 

of the ISO implementation. The leader oversees the process, spots the bottlenecks and plans the 

improvement to address it. In a horizontally structured company based on software development, all 

the processes are digital and all the developers focusing on the product. When a company decides to 

become ISO certified these teams are obliged to create a CI process, which is a totally different skill. 

To use the CI process on a consistent base, the autonomous teams firstly need to understand how 

this PDCA-cycle works. To write a cycle down on paper is not the hardest part. To act accordingly on a 

consistent base is the difficult part. To support autonomous teams in this situation this research has 

designed a means to replace the leader, a re-designed CI process containing a tool to guide the 

teams through this process. Roughly, there can be stated that the leadership-factor is replaced by a 

tool to initiate the discussion on the team’s strategic direction and also make the PDCA-process 

clearly visible. The main problem that had to be addressed, was the development teams merely 

working CI to achieve an ISO certification. The CI process was described, with the corresponding 

improvements. Although in reality, this process was not really pursued.  

 

To apply CI on autonomous development teams the characteristics, skills, abilities, and enablers are 

contemplated. The current process is modified to the situation of the autonomous teams without the 

management of a direct leader. The process has been analyzed and stakeholders have been 

interviewed. The interviews indicated some sub-causes of the problem and illustrated tasks a team 

leader normally would fulfill or initiate. Accompanied by these findings, the process indicated a 

communicational gap between the MT and the teams, which confirmed the lack of alignment in the 

case study. All the teams were working in a self-determined direction without taking into account the 

company direction. The biggest factor in the problem is confirmed as a problem related to the 
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people, the problem is related mainly to the skills and abilities of developers, accompanied by a lack 

of an experienced leader. This does not mean these people are unable to work on CI, they are just 

having a different specialism and focus. The research has used the case study to design a tool based 

on the Balanced Scorecard to counter these causes. The tool guides the autonomous teams through 

the CI process and triggers them to elevate their objectives to a more strategical level. On top of this, 

the process is visible, the bottom-up process is initiated, the teams can learn from the others, and 

the QA team is able to monitor and support.   

 

The basic version of the scorecard needed some modifications first to adapt to the situation of the 

case study. Thereby, all solution aspects which had a sense of bureaucracy were sharply rejected by 

the teams. The designed tool, the ‘teamcard’ is used as a solution to act on the gap between the MT 

and the teams. The tool is used to support the ISO procedures with information and visualize the 

PDCA process. It has been created to stimulate the awareness of these exiting ISO processes and firm 

strategy. The tool indicates team progress in five different directions, contains financial hard metrics 

and supports the teams on how to create a SMART objective. The questions that follows the steps of 

the PDCA and the ‘five-times why’ principle guide the team to an objective for improvement. The 

‘teamcard’ guides a team to tear this goal apart and supports to specify partial-objectives to work 

towards. When all teams have a visible progress, the output from the tool can be used by the MT to 

formulate companywide objectives and a strategy. The bottom-up structure can be emphasized in 

this designed process and generate strategy alignment. 

 

During the research, the teams responded enthusiastically to the solution. The teams were 

encouraged by the possibility to solve this problem. For a development team, a design 

implementation is a motivational experiment providing an opportunity to improve. The design 

functioned as the possibility to translate already existing objectives, in a better expressible format to 

share with the rest of the company. This design can be supported by the QA team. The tool can serve 

to monitor on the CI process and also functions as encouragement to work towards a goal. It creates 

responsibility through a controlling factor. The teams should sense that they can use the QA team for 

feedback and help on improving the processes, currently, it is more the annoying factor of the 

company. If the learning cycle runs for a certain amount of time, the intervening of the QA team 

should decrease. When the QA team only has to adopt the data from the tool to secure the ISO, the 

teams can work entirely autonomous again, which should motivate them.  
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7.2 Theoretical implications 

The research has investigated how the CI process could be modified to work in the horizontal 

structure of an IT-development company. In relation to the gap that has been described in the first 

chapter, there are found contributions to it. The research has on a local base proofed that the CI 

process is possible to adapt for autonomous teams. With the help of a tool and a supporting process, 

the development teams were able to create specific improvements. The teams were able to follow 

the CI process without the experienced leader, this was replaced by the re-designed tool.   

  

In the development of this design, is not claimed an invention of a revolutionary new concept, or a 

solution that could be identified as absolutely new in literature. The research created an exaptation, 

used existing theory in a different field. The process is adapted to guide the teams in working on CI, 

by specifying questions on the process from five different angles. The teams do not possess the 

managerial skills but do have the ability to discuss and answer these questions together. Which is a 

normal procedure for an autonomous team. An advantage of the test setting was the big differences 

between the teams in terms of product life cycle, a standardized solution was necessary. As it 

worked for all six different teams there can be assumed that this is the start of an effective solution. 

However, the company has only been successful this far, it is possible that there are elements that 

are not taken into account for this research. For example the cognitive ability and intelligence of the 

teams. In a successful company, positive test results are more likely than in a less successful 

company. The designed solution can only become scientifically generalizable if externally tested on a 

sufficient time-scale in varying situations. Generally, the focus can be considered as company-specific 

with implications on a qualitative base.  

 

Additionally, there can be implicated that to introduce a change in the normal working process it is 

likely to experience some resistance. If a firm normally grows organic, the proposed solution needs 

to follow the same journey. Meaning that commitment can be achieved by involvement. In the 

literature review, this was already mentioned as a considerable tactic for a manager when 

implementing CI, this research can state that it is likely to be the same for the autonomous teams. 

However, for scientific generalizability, it needs an external test phase.  All stakeholder should be 

able to provide input and feel their knowledge is appreciated. A design solution needs to be 

iteratively tested in all levels where the usage is intended, only this way can credibility be ensured. 

An example of this, is that for each design feature that was blocking the autonomous working 

procedures, the teams were defensive. A solution should emphasize the autonomous structure and 

must not intervene too often, already noted in literature and in every situation of this research 
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confirmed. Hence, when such a tool is implemented in a similar structured company, it is likely to 

experience resistance. A tool that fits a horizontal organization should just ignite the thinking process 

and learning cycle on improving the process. The road to success of an autonomous team has to 

grow organically. 

 

Furthermore, for a process change in an organization that ensures freedom and operates in an 

autonomous culture, some precaution is required. To succeed, all stakeholders in a firm need to be 

involved in the design process. If the solution of a problem collides with cultural differences, the only 

way of creating support is by involvement. Autonomous teams are naturally motivated, they just 

need the possibility to contribute on the design solution, without having the sense of getting 

restricted into a bureaucratic entanglement. A visible CI process in an autonomous team creates the 

possibility to compare the progress and have them involved in a learning cycle with each other.  

 

Last implication is the suggestions that it is likely that autonomous development teams will increase 

the focus on CI when the awareness and visibility of opportunities for improvement is enlarged. As 

the research of Beecham et al. (2007) already indicated a challenging opportunity for problem-

solving and improving, is motivating for a development team, only the skills and abilities on where to 

find these opportunities needs an enabler, which is the tool. The autonomous development teams 

are mostly focused on developing IT-features, meaning naturally less focused on CI. Where this 

research can conclude, that when a team has to publish the progress inside the firm there is a certain 

trigger for responsibility and displaying performance. The teams will feel responsible for their output, 

through the high commitment an autonomous team has on the developed product. This effect is 

likely to be the same in a different company.   

 

7.3 Recommendations   

The proposed and tested design can only be concluded successfully when tested over time, for the 

case study it has already proven to function. The process will need to develop organically as all the 

processes in CM do. What can be used as an indication of the success are the ISO management 

documents. When the workload on the ISO management system decreases the tool can be 

considered successful. When the teams use CI in the autonomous form, the QA team should only 

have to collect the data. Most important practical aspect for CM is on this is the effective use of all 

ISO related documents. These need to become more usable and workable. The usefulness of all the 

ISO related procedures has already been proofed. To work with it more effectively, it needs 

additional awareness and collaboration from the employees of CM. When the process is adopted by 
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all the development teams, the implementation could be expanded a little further. A valuable 

opportunity would be the implementation of the CI process in the other teams of the company, the 

supportive teams like; HR, finance, and sales. Every team has possible processes to improve and can 

be triggered by such an integrated progress stimulation. It can be the stimulation of organizational 

learning. 

 

To have an effective process around the created tool, the most important is to start using it. Only 

practical knowledge can further improve the process. For the tool, there can be recommended, that 

for implementation, a short and specific explanation has to be added. It also needs to become less 

visibly academic, which will increase the ease of implementation drastically. This implementation 

should enable the teams to analyze the process from a different angle to ignite the learning cycle. To 

achieve this, the recommendation for CM should be a CI training. This training should contain the 

conduction of measurements and goal creation. The five times why the principle is already 

introduced to ensure some root-cause problem approach, double loop learning would also be a 

valuable addition to this principle. Agile methods already encouraging to learn constantly, it should 

aggregate documentation on what works for a team and what does. For this research, it would be a 

valuable addition to document what works for a team and what does not. Last recommendation will 

be the visibility of the company-wide objectives. The MT should also publish more of the strategy and 

objectives internally, not only for awareness, also for the inspiration on where should be focused on. 

The autonomous teams do report their progress, it should be the same for the MT to generate visible 

progress. 

 

7.4 Limitations and further research  

If there is reflected on this research there can be stated that an evident limitation of this research is 

the lack of longitudinal testing. For the confirmation of success on the design solution, this is a 

necessary step. The solution is entirely based on qualitative data from only internal development 

teams. An additional approach should also include external situations to provide control input. For 

example, a control focus group in an external similar setting would have been a valuable addition. 

Unfortunately, a similar structured development company of this extent is not easy to find, nor it is 

easily accessible.  

 

An additional limitation of the research concerns the test phase, this only has been fulfilled in a small 

setting and in attendance of the researcher.  The known “observer effect” could not be avoided. 

Which implies that when the observer leaves the company the test results probably will vary from 
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the current. Where can be stated that when all these implications need to be confirmed a 

longitudinal test plan needs to be developed. This demanded more time than this research had 

available.  

 

Regarding the overall research perspective, there can be considered that there are no shockingly new 

inventions realized which can be applied as overall academically accountable. The context of the 

research was very company specific. Most of the research is concerning the application of existing 

literature in a different field, an exaptation. Scientifically seen is the designed solution scoring low in 

terms of external validity. If the research was conducted in another company with autonomous 

teams there is a considerable chance of having varying results. Especially, concerning the tool 

modifications. The solution design of this research is based on the human-centered approach: 

opinions and creativity, there is no generalizable evidence included for a solid confirmation. To 

indicate the effectivity of the solution, if it is well founded, a structural implementation is required 

and testing in different situations and cultures. However, a problem on this subject remains that it is 

hard to quantify CI progress. Only possible indication for confirmation will be the number of 

interventions the QA must attempt to have the teams working on CI 

  

Nevertheless, the reliability of the research for CM will be appropriate, hence the internal reliability. 

All possible levels of firm stakeholders were involved in the research process and everyone had the 

possibility to provide some input. The external reliability will be much lower, CM is quite a unique 

company with a specific culture. The likelihood of varying results regarding the focus group and tool 

evaluation is plausible. Regarding qualitative research it will always be difficult to replicate this 

research and achieve the same possible results, this is caused by the subjectivity of such a research.  

 

For further research, there can be stated that this research has created a starting point. The 

elements found to be working in the case study can be tested on a larger scale and especially in firms 

not having success jet. Further research should, for example, indicate the influence of the cognitive 

abilities of a team and intelligence on the possibility to work autonomously on CI. Accordingly, to 

this, future research should indicate what the most valuable metrics would be, to attain the 

possibility to compare the different teams, also for external motives. Another option for future 

research will be the research on a CI solution for autonomous teams without the culture factor. 

Within CM the culture is one of the most valuable company aspects, a future research should exclude 

this and search for a design solution in general. This research already implicated, that the prudence 

of the implementation phase is determinative for a counter-cultural proposed solution in terms of 

success.  
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Appendix 1: Literature review protocol 
Searching areas 
Subjects:  
- Autonomous teams 
- Software development management  
- Performance management  
- Continuous Improvement  

Search terms  
- Autonomous teams continuous improvement  
- Autonomous development teams 
- Characteristics / Motivations development teams 
- Continuous improvement implementation 
- Continuous improvement horizontal organization  
- Performance management  
- Performance management framework/template/ Measurements  
- Continuous improvement ISO  
- Continuous improvement strategies / techniques / methods / Measurements 
- Balanced scorecard implementation / applicability / strategy  
- Continuous improvement organizational learning  
- KPI creation strategy  
- Software / agile management  
- Tool creation / process design / tool testing / artifact evaluation  

Sources used  
- Scholar  
- Elsevier  
- Harvard business review 
- TU/e  
 
Books:  
Organizational learning: a theory of action perspective, Agris & Schön.  
Continuous improvement techniques, Suzaki  
Social research methods, Bryman  
Marketing metrics, Farris.P 
Problem solving in organizations, v. Aken et al.  
 

Search regarding research questions  
RQ answered with the literature review:  
RQ1: entirely: What is the difference for the CI method in a horizontal organization with autonomous 
development teams vs. a vertical organization  
RQ3: Partly: What can be the cause of the teams not using the by ISO described CI method 
consistently? 
RQ4: Partly: What would be a suitable tool to support an autonomous team in continuous 
improvement and to enable the generation of objectives for the PDCA cycle? 
 
Goal of the literature review: Find differences for autonomous teams. Note causes of inconsistent CI. 
Find a suitable tool  
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Inclusion criteria  
Requirements for including an article  
Not older than 1993  
Preference for practical tested  
Accountable journals from Europe or USA 
 

Method description 

Base consisted of Bond (1999) and Lebas(1997) and the books of Suzaki and Paramenter. Related 

research and references of this literature are included. The articles are only used if from a reliable 

journal. Most used articles are originating from top segment journals. The followed subjects of the 

review is on one hand based on the problem definition and on the other hand on related subjects 

based on the extensive literature reviews of Singh & Singh (2015), and the one of Bhuiyan & Bagel 

(2005).    

 

Related subjects on the research 

Implementation of CI, Competitive advantage, Performance management, BSC, strategy mapping, 

Ishikawa, Lean, 5 times why, organizational learning, Goal setting, performance measurement, 

autonomous teams, motivation in development teams, team commitment, incentives, Agile, scrum.   

Journals of: based on Scientific Journal rank 
indicator 

Amount SJR* Total 
cites  

Classified 

Quality & Reliability Management  6 492 308 Q1 

Management  5 6462 1856 Q1 

Operations and production management 4 3379 1085 Q1 

Technology management  4 411 178 Q2 

Harvard business review 4 305 767 Q2 

Organization science  3 5497 975 Q1 

IEEE  2 449 830 Q2 

Journal of management studies 2 3804 755 Q1 

Managing Service Quality 2 309 99 Q2 

Performance improvement  1 168 37 Q4 

Project management  1 1463 2069 Q1 

Organization studies  1 2018 772 Q1 

Management decision 1 233 31 Q4 

Occupational and Organizational Psychology 1 2181 474 Q1 

Management information systems  1 2489 484 Q1 

Small business management  1 1337 680 Q1 

R&D management  1 822 269 Q2 

Production economics  1 2401 5392 Q1 

Information and software technology  1 581 1495 Q2 

Management Accounting Research 1 1426 249 Q1 

Software Engineering  1 177 22 Q- 

Contemporary accounting  1 2604 437 Q1 

Benchmarking: An International Journal 1 314 74 Q2 

Long range planning  1 1711 412 Q1 

Industrial management & Data systems  1 904 861 Q1 
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Appendix 2: Interviews Protocol Teams  
The underlined questions are looking whether a cause of inconsistent CI is present.  
 
Dailey activity  
RQ2: What are your daily activities? (autonomous team, how autonomous is autonomous?)  
 
Role of the manager, team members   
RQ2: What is the role of the MPOC? C9. Background?  Who are the team members and what are 
their roles and expertise? C6. Can they change? C8. How do you motivate your team? Competition 
between internal teams? Are there MPOC meetings to discuss progress or tactics?  
 
Product, procedure  
What is the current status of the product (e.g. shops or core, plc curve)? What are current 
procedures for product functioning/development?  
 
Planning  
RQ2: Is there a planning? Weekly, daily monthly etc. ? Is It agile? Who creates this planning? where 
does the plan information come from? And how often is this updated? How often are there sprints? 
or delays? 
 
Team goals   
C7: Are there team goals? How to create these? How to follow these goals? How often do you miss 
goals? What is the cause? and the possibility to avoid this?  
 
Impact Gilbert & Jeroen (Management Team) 
Current role of the MT in this product? Involvement in what processes? Receiving any points of 
improvement from them? C.5 How do you keep the MT and the firm involved/acquainted in all 
processes? C.5 Products and processes are all invisible and monitored?   
 
Meeting interval  
Do you have a team meeting interval? What is happening in these meetings? Are these meetings 
related to the goals?  
 
Strategy  
C2. Do you know what CM’s strategy is? How are you keeping this in mind, in the activities? How are 
you contributing to this strategy?  
 
Training  
Is there any training on team level? How is the learning process structured? C6. On what subjects? 
On what timeframe?  
 
ISO, KPIs, CI  
How are the ISO standards involved in the products and processes? Are you aware of the current 
KPIs? How do you contribute to the KPI’s? C.1 “How often are there conducted any measurements 
on performance?” “how is the team performance/progress indicated? When do you intervene in the 
process? C2. Ever heard of CI and PDCA? Is there currently something like a CI cycle?  
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Methods  
C4. Are there any current methods for improvement of improvement scheduling? Improvement 
planning or goal setting? Do you think there is more measurement on improvement needed? If CI 
would be further implemented, would this be of additional value? What would be difficulties for the 
implementation of it? How do you see the costs vs. benefits of this? 
 
Improvement, current points for improvement, current handling 
C.4 What are points for improvement? C.3 What are impeding factors on de development activities? 
Are there any obsolete processes? How are they currently handled? Who would be responsible for 
this? On what base are these improvement formed? What are rewards? Is there a success 
evaluation?  
 
Additional  
If you could change something about CM or on the team, what would it be? What is the biggest 
weakness of CM? 
Special note for me? Advice? Additional remarks?  
 
In a structured way this means, also applied for the interview with the MD in Appendix 4:  

RQ3 Question on presence  

C1. “How often are there conducted any measurements on performance?” “How is the team 

performance/progress indicated?”  

C2. “Do you know what the company strategy is, and how does your team contribute to this?” “Are you 

familiar with CI or PDCA?”  

C3.  “What are impeding factors on de development activities? “ What is obsolete and needs to be 

improved?” 

C4. “How does the current process for improvement look like, are there any methods or techniques used?” 

“How are these handled?” 

C5.  “How do you update the MT or the rest of the company?” “Are there any processes which are monitored 

by someone else?”  

C6.  “What are the different team roles and are they able to change, what happens if a member is not able to 

do his job?”  

C7. “What are the team goals?” “How to create these and how to follow these?” 

C8. “How do you motivate your team?” 

C9. “What is your background, study or work related?” , “what is the biggest team/firm issue?” 

Table 1 Questions on Causes 
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RQ2 “What are your daily activities, how autonomous is autonomous?” 

“What is the role of the MPOC?“ 

“Are there MPOC meetings to discuss progress or tactics?” 

“Is there a planning? Weekly, daily monthly etc. ? it is agile?”  

“Who creates this planning? “ 

“Where does the plan information come from?” 

RQ4 “Are there any current methods for improvement of improvement scheduling?” “Improvement planning 

or goal setting? “ 

“Do you think there is more measurement on improvement needed? “ 

“What would be difficulties for the implementation of it?” 

RQ1  Bottom-up vs. Top-down, what is preferred for CM and why?  Can growth be related to more hierarchy?  
 

Table 2 Questions on RQ’s 

  

Causes Indicator: present Indicator: partly present Indicator: not present  

C1. “never” , “we don’t” “should do” / “is on the planning” “we have …” 

C2. “not sure” , “never heard of” “something like” “heard of, never used” “the strategy is..” 

“yes, PDCA is…” 

C3. “struggels for us are..” “we should 

improve …” 

“it can occur sometimes that..” “effectivity is high” “we update 

very often” 

C4. “We just develop” “internal 

problem just need to be solved 

when insuperable” 

“We should” ,“Actually we have..”,  “We use this 

method/technique 

/structur…” 

C5. “If necessary someone can ask”, “if 

ready we udate the firm” 

“advise by the MT” , “For ISO…” “Audit 

evidence report…” 

“we report to..” , “monitored 

by..” ,  

“If…, then…” 

C6. “if someone, then we’re unable” “we should” , “we’re working on it” “everyone is able to..” 

C7. “Readeay, when ready”, “plan long 

term is hard” 

“Sometimes we evaluate to..”, 

“Somewhere this year” , “about several 

weeks”, “Almost ready for” 

“our goals are, CM’s are..”, 

“within this time we..” , “we 

fulfill regarding CM..” 

C8.  “We do..”, “often there is the need 

for..” 

“sometimes when..”, “occasionaly”, “if 

sens some..” 

“no need for special tricks”, 

“naturally motivated”, “our 

way of working” 

C9.  “I’m more a developer”, “Before I 

only was”, “If we can develop there 

is no problem” 

“Probably….”,”I think…”, “I’m learning 

to…”, “In the future” 

“Before I worked in a 

manageging function…” , “I’m 

used to…”, “my team vision 

is…”, “we should work on…” 

Table 3 Answer coding on causes 
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Appendix 3: Team interviews answers:  
The interviews are with 6 development teams. The important notes for the research are bold. The 
mentioning of a cause of not using CI is Bold  and Underlined. The presence is indicated in the table.  
 
The Schematic results 

 
 

Answers Summary:  

Dailey activity  
Product-related teams have a 100% product manager, like texter and ticketing. All teams of Cm are 
fully autonomous, without the “manager” the team will continue the same. The MPOC creates the 
planning and is the contact point for customers and colleagues. The MPOC communicates the 
priority of activities. MPOC does no development, understands but mostly cannot develop.  
 

Role of the manager, team members   
The Role of the MPOC is to prioritize activities based on the client contacts. The teams have different 
compositions and different roles. Varying between 4-9 members. Some only developers, some also 
marketing and finance persons if needed. Different developers; front-end, back-end, UX, system 
engineers, hybrid developers, and app developers. C.8. Teams are naturally motivated because of 
the freedom of picking the activities preference based. Achieving their own goal serves a form of 
self-actualization; “they can grow along with the product”. The teams are naturally motivated 
through the organizational form of CM (horizontal). There is zero competition between the teams. 
There are no MPOC meetings. The team members do change their activities, to have a consistent 
knowledge and to be flexible. This is created by programming each other’s demos. For some teams 
communications and working together is hard because of not being on the same locations; result is 
waiting time and communication struggles.  
 
Product, procedure  
The products vary from the development phase to the mature phase. The products which are 
currently named within CM as “ventures”, are in the development or early introduction. The Text and 
Voice products are at the beginning of the growth phase. These teams are pretty much independently 
operating from the core business of CM. Some more than others. When the product reaches the 
growth phase it could become part of the core products of CM. The Texter, Ticketing and Identity 
products are awaiting the ramp-up of the sales volume. Current procedures are mostly consisting 
automatization of processes to make it ready for increasing sales volumes. Procedures concerning 
the product consist of making it client specific when more mature, od make it ready for the market in 
the earlier phases.  
 
Planning  

Causes of inconsitant CI MPOC1 MPOC2 MPOC3 MPOC4 MPOC5 MPOC6 MT1

1. No measurements 

2. No strategy and ISO awareness

3. Wastes 

4. Lack of structured improving

5. No monitoring on team level

6. No flexibility of employees

7. No strategy supporting goals

8. Low motivation/Commitment

9. Lack of skil ls and abilities 

Scoring indication 

Present

Partly present

Not present
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Planning is very flexible and always based on the backlog. Multiple planning decisions are ad-hoc. 

For the planning, the scrum/sprint/agile methodology is used for all products except for the text 

products. For the other teams, the product planning is for two weeks. The backlog for the product, 

written by the product owner, is together with the product roadmap providing the planning. The 

clients can be the cause of some changes in this process. This prioritizing information is gathered by 

the MPOC of the team. There are not really strict deadlines most of the times, the client can indicate a 

preferred release date. When finished, take next task. Some using all different planning tools and 

techniques in their own way. Also different plan-software e.g. Asana, Trello, Jira. Teams are free to 

pick it themselves, no standards for this. One team even has no planning tool, just a whiteboard. This 

only on product development base, the normal process improvements are for some teams by mouth 

or in a shared PowerPoint.  For teams, it is hard to say where they will be on the long term.   

Team goals   
C.7. Teams goals are based on product and operational process. These goals are mostly created by 
the MPOC and on a tactical level for the team e.g. find potential suppliers for the Voice product. Only 
C.4. one team has actually goal-sheet for this. For the others, this is just an oral process. The goal 
sheets are pretty simple and contain a goal, included the responsible person and if it is done, also no 
timescale. The teams are not really aware of the seriousness, the company revenue is good and the 
processes do not have a lot of big troubles. There are not really processes to avoid these risks for the 
same reason. The team meetings can provide some goals, those are more operational. CM prefers to 
name it “objectives”.   
 
Impact Gilbert & Jeroen (MT)  
The MPOCs are split up in accordance with whom they contact of the MT. The input is different, each 
MT member has its preferences. However, this contact is providing tips and support, not guiding. The 
contact is in short form and is unrelated to the team and company goals. Most teams inform the MT 
by a sheet or mail about the progress. The MT is not really influencing what the teams should do. The 
MT talks to clients, so for this matter, they are important for the teams. C.5. MPOC has the total 
freedom to run the venture, there is no control factor. need for capacity is an example of MT 
contact. Gilbert is for example more involved in the Texter product. They work with “A successful 
product is a silent product”.  
 
Meeting interval  
The meetings are for the most teams are; once every two weeks, or every week. In this meetings, the 
backlog is discussed and divided within the team on preference. In most teams there is a small 
evaluation on the past weeks and if achieved goals on process this is very briefly reflected. But as 
most teams admit, too briefly. Teams on different locations or of bigger size meet in smaller forms.  
In these meetings, the products demos are displayed. The sprint planning (or normal) is formed in this 
meetings). Half the teams including non-value adding goals in this meetings. The MPOCs emphasize 
that this meetings remain lighthearted, this way it does not become something big and annoying.  
The Text team is in the same room, therefore they meet only once every quarter. When there are little 
problems, they don’t see the need for this meetings.  
 
Strategy  

The overall strategy for CM is growth and continuity, the specific aspects of this are not really known 
at the MPOCs, and also not coordinated. The MT provides tips, but not on strategy levels. Strategic 
goals for the teams are not really existing. Teams are working on product roadmap base and 
intuition, not directly contributing to CMs strategy. At this moment it is successful overall, but what if 
the tide changes? Every team has its own way and can decide this on its own. Current 
strategic/tactical view is on max 6-month base. Main point here is the missing link between the 
strategy of CM as a whole, and the teams.  
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Training  
For all the teams training is more or less the same. It is on own initiative and internal workshops are 
several times a year. As earlier mentioned developers learn from each other(e.g. program another 
member’s demo). Specific program language can be trained external on request. No standard for this 
matter, C.6.but the teams arrange their flexibility on their own by programming each other’s 
developed parts. All teams are quite convinced of their own flexibility. Workshops are more process-
based e.g. quality or compliance. Development coordinator is arranging all these meetings and 
training (MPOC central engineering). There is no training on teambuilding.    
 
ISO, KPIs, CI  
The involvement of the team in the ISO procedures is depending on the department they’re in. The ISO 
cycle did start the previous year for the Text department, the Text team already did the whole audit 
and some improvements. The teams moved from “venture” to “core” in recent year is the current ISO 
procedure in operation. Aimed by CM is to have ISO standards for the Voice and messaging 
department(9001,14001,20000,27001), for the identity team the certificate is also a great wish and 
could be a trophy for them. At the moment, CM’s specific focus is on the voice team, to be ready for 
the next audit to get the certificate. However, the teams are involved in the process, C.2.but still quite 
unaware of the current company goals and KPIs. For the Voice and Identity team, the biggest 
question is what they need to do, to have the certificate. Those teams would like to work on it. 
However, what they need to do for this is little unclear, as is the progress. In general C.1.this can be 
caused by the not conducting measurements on progress, only one team is doing some 
measurements on improvement.  
One team has created a similar PDCA process themselves. Not all named it like this but did create it. 
For example, the voice team created a similar cycle, on a more operational and tactical level, the 
same for the e-commerce teams(4dx-method). For all teams, the process begins with a problem that 
needs to be solved. Teams are not doing any measurements for improvements, therefore they also 
C.1/2 unaware of how they score on the KPIs. 
Exceptionally dangerous threads occurring in a process are reported to the audit manager, incidents 
in the incident register. The teams write these for their own archive.  
 
Methods  
Some teams have created their own tool or procedure to achieve some improvement. Mostly on 
tactical and operational level. The teams are all creating their own goals, based on the weekly 
meetings. For the MPOC the overall goal is something he/she has in mind for the year and guides the 
team to, in that sense, collaborates to work to this goal e.g. 28,4mln revenue for the e-commerce 
team from c-customers. In most cases, progress is not evaluated, same for success. In the current 
situation of some problems in the team are not reported to the MPOC, the Identity team for 
example. The MPOC is sometimes seen as the class teacher, where the class has to admit a foul. 
Working autonomously should normally avoid such situation, in practice, this is still occurring. This is 
pointed out as a potential improvement.  
CI will be working for the teams if the process will remain small and easy, not time-consuming, stupid-
simple and manageable. If the process gets too big and bureaucratic the success rate will be low. 
Also is named that a structured tool for this would be helpful. Another important aspect is the 
visibility of improvement and value of the process. Autonomous teams like to work on their own and 
achieve their own goals if the process works, it needs to be displayed and acknowledged. Tip: start 
with a small pilot and beware that changing habits will be hard.  
Furthermore, is noted that C.4. the e-commerce team is way further developed in using methods 
for CI, the other are not, have no visible objectives on tactical level. Team progress is displayed on a 
weekly sheet. CM is not a firm to have a lot of rules but to create a standard for when people want to 
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reflect their own method or don’t even have an idea can be helpful. When there is created a tool or 
template this will be potentially be helpful for the teams and can function as the standard format.  
 
Improvement, current points for improvement, current handling 
Points for improvements mentioned by the teams are based on communication and capacity. On a 
strategy. C.1.However, capacity in not really measured. The improvements the team has been 
mostly relying on the MPOC, who is responsible for the reporting of this and also the progress control. 
For teams spread over separate locations, the communication is understandably more difficult, then 
when teams are in the same room. For the separated teams this causes some waiting time or 
misunderstanding, which could be a goal for team improvement, currently, C.3. it can occur that time 
is wasted because of this, but not a very considerable amount of time. Other smaller improvements 
are formed in the weekly meetings and are on the agenda to solve the coming week(if the team has 
something to do so). The text team for example, has little sheets and reports, just for ISO 
documentation.   
There are no incentives for teams achieving something, also there is almost no success evaluation. 
Most product level improvements are aiming for autonomation(ticketing).  
 
Additional 
The biggest strength of CM is probably also the biggest weakness. The small teams are flexible and 
agile for smaller changes. However, to compete with the multinationals in the business, it is hard to 
guide a horizontal organization in a specific direction. Steering a ship with multiple captains is a 
tough job. For CM as a whole, more evaluation sessions would be valuable.  Currently, the 
documentation of this should be more extensively. MPOC should meet and learn from each other.   
People within CM are creative, let them use this. The team should adapt more on possibilities and 
creativity. An additional connection between technical side and the sales side would possibly helpful.  
Teams need to be hungry for improvement! “make the ISO an award”.  
Also, communication is mentioned between the teams. For example between sales and product teams 
and NOC and product teams: sales teams should realize that Products in the “ventures” are not 100% 
ready jet, to make it work for the client there is some work needed.   
The current weakness of CM would be investing to hard in smaller customers, too much effort on too 
low retention rate. Too many features are built, for too complex client specific projects. Costs a lot of 
hours and capacity. Return on investment on working hours is unclear. Also probably eliminate some 
old products (i.e. mail-SMS).   
Find the way between workable and valuable. ISO is as known, a great amount of paperwork, where 

most of it is not used. Make it workable for CM. There is no discrepancy between the rules and the 

reality for the processes, especially regarding the ISO procedures. 

There is some point in growth that needs a little guidance and process description right now is 

probably that point.  

 

Recently, a survey was conducted within CM to measure the employees happinees using the PERMA-
model, which measures Postive emotion, Engagement, Relationships, Meaning, Achivement, and 
Health (Butler & Kern, 2016). The results of this survey are also analyzed. The main pilars which were 
measured by this survey can provide an indication on the presence of demotivating factors. This 
survey indicated an average grade of approximately 7.5 out of 10 on all parameters, also no outliers 
can be noted. When this is compared to the research of Beecham et al.(2007), there can be concluded 
that the average employee is satisfied with his working environment and de-motivators are unlikely 
to be a problem of inconsistent CI. The high scores on this survey can be declared by the amount of 
attention CM is paying on this subject and investing in the company “DNA”. The by the survey proofed 
absent de-motivational factors are for example: risk, stress, inequity, unfairness, weak culture, bad 
realtionships. Conclusion on the survey can be that there is no need to further investigate the 
presence of de-motivational factors.   
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Appendix 4: Interview Protocol MT  
The underlined questions are looking for answer regarding the research questions.   
 
Daily activity 
RQ2: What are your daily activities? What is your role according to the teams? 
How is it possible that everyone is so motivated? How come CM is a success?  
What were the fails? 
 
Team structure 

How is the current team size determined? How to compose a team? Who is determining what kind 

of expertise's a team should consist? What are key elements for a successful team? Why are 
teams not autonomously continuously improving?  
 
New employees can define their own activities, how? And is this currently the case?  
 
How often do you have contact with the MPOCs? In what form with who? This idea you sent them 
etc, where do they come from?  
 
Team goals 
C7: What is your input on the team goals? And what would be a product based goals what you want 
them to achieve? According to CM’s Strategy? Do team get a bonus when achieving something big? 
Why not? Could this work for other countries?  
 
Goals & Strategy 
What is the current strategy and focus of CM? Where does the MT want to go? On team level?  
What are the current company goals? What is the long-term planning? C5:How often are the goals & 
strategy discussed? and who are the relevant persons in this discussion? 
 
ISO, CI 
Do you believe in the ISO procedures? PDCA? C2:Are you aware of the current KPIs? Should teams 
be? C1: And do a measurement to see the status? Do you use them?  

What do you think would be a good way to make internal employees more aware of the 

current KPIs? 
How do you know how good CM is doing? Is this checked? What will be difficulties when 
implementing an improvement method?  
 
Improvements 
C4: What are current points of improvement for CM? C3: How are they currently handled? Who’s 
responsible for this? What are the rewards? Why the Q&A team? Who creates the changes in the 
tree? And based on?  
 
What if?  
What if SMS service will decline? Plan B? Kodak? How to change the course in a company like CM? 
become hierarchical? Is there may be more hierarchy needed?  
 
Some teams already have a method. Implement this everywhere? 4dx? What do you think of this?  
 
RQ1: “bottom-up” vs. Top-down?  Can growth be related to more hierarchy?  
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Appendix 5: Management Interview Answers   
The interview with the MD. The important notes for the research are bold. The mentioning of a 
cause of not using CI is Bold  and Underlined.  
 

Answers Summary:  

 
Dailey activity 
The MD helps where he can and also tries to be a part of a lot of teams. Keeps contact with the 

teams and reads the reports. Unhappy people can be easily spotted, this needs to be avoided. 

External team factors can indicate a problem in the company. There is intervened only when needed 

and in case of a problem. Not directly managing but advising an monitoring, when needed he is 

there. “Are the teams so motivated?” They have earned the privilege for self-employment, the 

reward for this is responsibility. The success is organic. New employees are hired based on 

intelligence. The company has an opportunity for everyone, people have the possibility to move 

freely and can mention their preferences.   

 

Team structure  

CM’s MT consists of the two owners, the Chief Executive Officer and the Managing Director, 

completed by three managers in major functions of finance, technology, and foreign activities.  

We see that there is lack of control when teams grow bigger as seven, we must try to keep teams 

smaller. The MPOCS can ask for team expansion and define the new role they want to have fulfilled. 

C.9. Not all teams have the ability to continuously improve on their own and possess the skills and 

ability for this, for some people it is natural, some need support to do so. Most developing teams 

have other specialties. Team success depends on the people in the team. The composition is a key 

factor, complementary characters should form a team. Also, intelligence is important, and the ability 

to communicate. Once every while restructuring is needed for the organization as a whole, right now 

is that moment. 

Currently, HR is working on the renewal of new employee guidelines. CM has to be more specific in 

this, functions and activities have to be documented, this is needed when the organization grows 

bigger. CM needs to look for employees more specific, also the capacity needs to be examined and 

measured in the future.  Opportunities in the market are communicated to the teams. Information 

will go to the MPOCs but is not of great value when it is a just a thought, intuition is a very small part. 

Own ideas need to be validated, expositions can be helpful for this.   

The communication with the teams is also only when needed. The MT sees the reports, based on 

these they can intervene. Their reports need to be revised and there also need to be created reports 

on the foreign teams.  

 

Team Goals 

Venture teams need to create their own milestones. “Currently, the goal of CM as a whole is close 

enough to the team's goals”. For the other ventures, it is important to become profitable. Their 

bonus is more budget for investments and the possibilities for growth, not for the members, but for 

the team as a whole. Especially the foreign teams are not enough contributing to the company goals. 

For other countries, communication and involvement are key, keep informing them and teach them 

the CM way. There is nothing that could be done besides this.   

 

Goals and strategy 

Currently, the transitions of voice and payment products to the core business is emphasized. For 

the smaller teams with a product in the development phase, it is important that they behave as a 
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venture of CM. The teams have to prove itself in the “breeding ground”, after they become profitable 

they can become part of the core, which is for achieving this milestone their reward.  

On team level, it is important that the smaller other products will improve so they can grow and be 

ready for market. Long-term strategy is about getting more core products, generate more funding to 

have the possibility for acquisitions and remain financially healthy. The strength of CM is to acquire 

smaller firms and integrate these, we need to continue this.  

Goals and strategy are discussed every quarter in principle, not with the whole MT and the MPOCs 

but with everyone who has a good vision on this. The milestones creation is a new feature. We need 

to work on the implementation of this.  This depends on the moment and situation of the moment.  

 

ISO 

ISO has good cycle defined, helps to be a professional and consistent company, just beware of not 

getting too bureaucratic. “The current KPIs are if well formed on the base of the goals from the 

MPOCs, or in this case together with Text-team”. This measurement should be done by someone. 

C.1. “No doubt that there is someone doing measurements on this.”  People become more aware if 

they see the value and result of it. It cannot become just an annoying process. Important are higher 

expectations and the creation of useful feedback loops. We measure the progress with respect to 

history, nothing else. This is checked by someone? Be aware of not making it too bureaucratic and 

difficult. People need to see the value of it.  

 

Improvements  

Point of improvement should be an investigation of the resource allocation. CM should create a more 

vital base by creating more core products, and review the total capacity. The MT does the analysis of 

this functional review of resources. “If we defragment the total organization 20% more working 

capacity can be gained.” The organization has more inside than we currently are aware of.  

The teams shift organically and together with this movement the tree is changed. This process 

together will form the total. For example the formation of a Q&A team. Problems are spotted and 

people informed to adapt, this way a new team is formed. To steer multiple people in one direction 

is hard and not the culture of CM. The tree represents the most likely truth about the organization as 

the MT sees it, and in the way, it is intended to be.  

 

What if?  

CM is currently not ready for such a change in the market, voice and payments need to become core 

as fast as possible. Voice and payment products need to be ready to accommodate this possible gap. 

To avoid a “Kodak-story” it is necessary to have this product become mature as fast as possible. 

The MT is convinced that growth does not have to be related to becoming more hierarchic. The 

organization can be seen as a real tree. Once every while the tree needs a gardener to clip it and 

restructure the garden it is in. The tree needs maintenance, now is that moment.  

Change course is a matter of focus, in some matter this will grow a small hierarchy for the time after 

we should grow back horizontally. Every team should use the methods they like, for me, this does not 

have to be standardized, this mostly creates lack of happiness, only standardize when needed. When 

having problems we can decide so. This process does not need to be visible on this level for the MT, 

when problems occurring we intervene, little need for this. If this method is great, we should inform 

other teams. We will monitor on a more aggregated level. Don’t oblige teams to do something, 

provide a tool, but if the teams function, why intervene?  

Bottom-up is how it should be! The important point here is that you need someone to report this 

goal, not all teams have someone able to do this. Work to this. Growth is related to the hierarchy to 

define a structure, power of cm is in the self-directing teams.
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Appendix 6: Secondary research, document overview 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 19 ISO management  Annex documents 

Figure 17 Internal Audit Documentation 

Figure 16 ISO management documentation 

Figure 20 ISO management documentation previous year (2017) 

Figure 18 ISO Standards Reports 
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Appendix 7: Focus group Protocol  
For the Focus group is used the following structure:  

Set-up:  

1. Introduction of the research 
 

2. Research goal  : “Design a process that enables the autonomous development teams of CM to 
work more consistently on continuous improvement establishing the PDCA cycle.“ 

 
3. Importance of the research: Interviews --> Cause and effects found, show the found gap, 

explain in the story ISO and what they can win. Also the added value for the MT concerning 
the rapid growing company. The creation of visibility on improvements should create also 
more awareness on the existence.  

 
4. Explain the importance of consistently use of CI  

 
5. Emphasize on their input is important and valuable, because the team need to work with it. 

Therefore, it will be useful for the support on the solutions and implementation of it. 
  

6. Explain all features of the card and ask for input  
 

7. Evaluate the tool for each aspect(definition) on; possible, measurable, feasible, comparable, 
useful.  

 
Tool explanation :  
Definition: the subject of which one will measure  
Objective: What the direction of the achievement will be  
Measure: Formula of how to measure 
Target: the level what the team wants to achieve  
Frequency: how often will you measure 
Responsible person: who will be the person taking action on the finding -- > the improvement  
The improvement: five time why principle: why are we having this problem, address the cause and formulate a 
Specific Measurable Achievable Relevant Time-bound(SMART)-improvement   
 
Optional :  
Incident: An incident with the solution in team “power” can become a team objective and denoted in the tool 
Risk: The team is aware of a possible risk that needs to be mitigated.  

 

Aspect explanation:  

Financial  
- Revenue    = Sales * Price    
- Profitability (GM)  = Gross Profit/Net Sales * 100 
- Contribution Margin   = Gross Profit – Total costs 
- ROI    = (GP-expenses) / investment 
 
Customer 
- Time to market=  Estimation of time needed to enter the market  
- Customer satisfaction: CSAT:  Surveyors simply ask a question like “How satisfied were you with our 
service today, on a scale 1-10?” The result is data that can easily be represented as a percentage. 
- Customer Retention rate(CRR):   Refers to the ability of a company or product to retain its customers over 
some specified period  
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= ((CE-CN)/CS))*100.  CE = number of customers at end of period, CN = number of new customers acquired 
during period, and CS = number of customers at start of period. 
- Customer Lifetime Value (CLV): The present value of the future cashflows attributed to the customer 
relationship. It is important because it represents the upper limit of what can be spent to acquire new customers   
 = Margin(periodic €) * (Retention Rate (%) ÷ ([1 + Discount Rate (%)] - Retention Rate (%)  
 
Internal process  
- Direct Working hours: Hours used for the team to add value to the product, in percentage. Indirect hours are 
other activities, such as; working on incidents, modify workplace, meetings, etc.    

Direct value adding working hours product = (direct hours / total hours)*100%  

- Follow-up achievements: All team-internal: objectives, incidents, risk mitigations; need to be listed/noted on 
the team board. The %/amount follow-up points achieved each month   

Follow-up achievements    = Achieved / total follow up * 100% 

- Venture to Core     = Time Estimate  

Growth / capacity  

- Team Flexibility / Hybrid: There are different functions on a team: front-end, back-end system engineer etc. 
Flexibility can be important in case of environmental or market change.  The flexibility can be measured:  
Possible different functions / the average functions a member can fulfil in the team* 100% 

Team Flexibility / Hybrid   = Different functions/ average flexibility *100% 

Team capacity      = (Planned hours/ available hours) *100% 

Training      = Training hours /Total hours /*100% 

Revenue per member    = Total Rev/ Total members*100% 

 

Optional / additional?  
Financial 
Cashflows ?  
 
Customer  
Net promoter score ( Add to CSAT)  
Net present value customer ( instead of CLV)  
Pricing ?  
Market Share?  
Complaints ?  
 
Internal  
Amount rework?  
Successful / Achieved tasks?  
 
Learning and growth  
Internal ideas ?  
Revenue from new products ? 
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7.  Create a discussion using the following questions:   

Tool related questions:  

• How often evaluating the metrics and goals?  

• What should prevent them from using this?  

• What should you measure, subjects complete?  

• What would be helpful to plan on longer term?  

• How many metrics should you have? 

• Is it complete on each subject?  

• Feasibility?  

 

Process related evaluation questions by Bauer & Kent (2004):  

• What should you measure? 
• How many metrics should you have? 
• How often should you measure? 
• Who is accountable for the metric? 
• How complex should the metric be? 
• How do you normalize the metric? 
• What should you use as a target? 
• How do you ensure the metrics reflect strategic drivers? 

 

User requirements  

What will make the tool workable/ usable?  

How to make the tool clear for all users?  

What will make the tool feasible?  

What will create effectivity in the tool? 

How could the tool stimulate learning capability of the teams?  

 

Functional requirements  

How will the tool be helpful regarding the enabling of CI?   

What will be value adding for all the stakeholder, and who are these?   

How will the tool be suitable on the process of CM?   

What is needed to create a standard?  

What will make a tool suitable for CM’s Culture? 
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Appendix 8: Focus group Results 
Introduction  

For the research a focus group has been participated with five members of the company CM. The 

Focus group represents all product owners of CM and the other involved employees. The set-up of 

the focus group is shown in appendix 7. This focus group has been used to transform the scorecard 

into a tool suitable for CM and useful to adapt on the total process.  

 

Participant demographics  

The focus group has been attended by six employees. The composition did not have other options at 

that moment within CM, the available MPOCs took part, an employee who was involved in the 

construction of the financial KPIs, and a QA member. The available product owners were also from 

different products, as well, as core, as venture side of the company. The varying compositions did 

provide different angles on the subjects, as for the users of the tool, as for the receivers of the data. 

This varying composition created a lot of discussion and opinion of different stakeholders in the 

process. Most important of the participant composition the creation of awareness of the problem on 

all levels. 

Participant perspectives  

The aspect evaluation where is started has in short concluded the following. These possible metrics 

are labeled as possible ‘definitions’ to add to the tool as a metric.  

 

Financial  

Revenue     : This is unmistakable a valuable metric  

Profitability (GM)   : Not very straight, because of teams differences.  

Contribution Margin    : is currently mentioned in the report, debatable  

ROI     : the return is no always of value, it a matter of perspective. 

Total investment (NEW)   : the total investment on a team can provide some insights  

 

Example on the ROI: When CM acquires a firm and adds this to an already existing venture, the 

investment made here is not something which is added to the total of the investment on the team. 

This way it does create misguiding numbers.  
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Customer  

Time to market    : Long term vs. short term  Customer ready.  

Customer Satisfaction    : should become a companywide metric  

Customer Retention Rate  : should become a companywide metric  

Customer Lifetime  Value (CLV)  : Becomes a companywide metric, considered impossible.   

 

Internal process  

Direct value adding working hours product  : Impossible  

Venture to Core     : Can become an objective  

Follow-up achievements    : Follow up is necessary, if necessary, not a metric 

 

Growth / Capacity 

Team capacity    : the backlog is infinite, the capacity hard to measure, complexity  

Team Flexibility / Hybrid : Needs to be 100%, an MPOC should take responsibility for this 

Training    : It can become a goal, is important, to measure it is hard.  

Revenue per member   : This could be of value if there needs to be compared, if necessary 

 

 

- How often evaluating the metrics and goals?  

Currently products teams are evaluating the development process every two weeks. Here is little 

documentation involved. The most logic way will be to evaluate everything every two weeks. At this 

moment there are no hard metrics involved in this process. If a problem is occurring a measurement 

can be next step.    

Q1; “currently, I’m just looking to the overall red numbers, this works fine for me. I do not base any 

improvements on this” 

 

- What should prevent them from using this?  

Steering on numbers is not really part of the culture within CM. The teams are not comparable to 

each other, so a scorecard will only raise issues from the MT and possible anxiousness. It will take a 

great amount of time to fill this card, some of the defined metrics are hard to estimate. The name 

scorecard will probably prevent people from using it, a team card is possibly more suitable. In the 

company there has never been worked this way so it might be a too big change. Employees prefer 

informal communication because of the culture.   

Q2; “displaying scores is not part of the culture of CM and this is on purpose.”  

Q3; “people might be afraid this numbers will be used for their work-evaluation.” 
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Q4; “the scorecard might not be accepted because of the culture of CM.” 

 

- What should you measure, are the subjects complete?  

Financial metrics are straight and can be useful, other ones are hard to measure and not possible 

standardize it for all teams. The Financial department of CM has to report these financial metrics and 

has these numbers. There is defined a consistent measure moment for each team metric and 

therefore a clear reflection of the truth. Besides, the non-financial metrics require too much time to 

create, there are too much measures costing to much effort. Having the MPOC create two sentences 

on the objective on one of the four main subjects can be enough. Provide the subject for the monthly 

evaluations.  

Q5; “CM likes to work on gut feeling and not to pinpoint too much.”  

Q6: “currently, the financial side is created by finance with the same rules for every team, the team 

numbers are the base for the team ‘KPIs’, it functions as a consistent metric.” 

  

- What would be helpful to plan on longer term?  

Mentioned is that long term planning is very hard in software development, to plan realistically is 

most cases impossible. The short team planning depends on the clients preferences. It is nearly 

impossible to plan long term, because development work is very hard to link to a time estimate 

through complexity and the definition of something ‘done’. A lot of factors can cause this, the level of 

details is one of the main influencing ones. It is very hard to learn everyone how to create this 

estimation. One team is using “Scrum by the book”, here is a time estimate score linked to the 

“development” feature. This takes a great amount of time and several comparable projects to master 

and also need the team to work in the Scrum methodology, forcing a team in this is not something 

fitting the culture of CM and requires the skills.  

Q7; “If one builds a new model of a building, there are so many factors involved and needed to create 

and estimation of when its ready, this is similar to development work .” 

Q8; “If you master the Scrum techniques you can add a variable to development-feature, but it is a 

hard ability to master” 

 

- How many metrics should you have? 

The financial metrics can be helpful 3 or 4. 16 in total are way too much. For each subject one metric 

will be fine to have an estimate on how a team is performing. The MPOC can probably give an 

estimation and mention the progress everywhere. On team perspective the most likely total of 4 

metrics will be alright. At least downsize the total. Deep measurement can be something that is 

necessary to address an objective, risk or incident.  



77 
 

Q9; “I can suggest one metric in total on each subject, or maybe something more globally” 

Q10; “Don’t create too much work, just create one metric on the subject to have an idea of the 

performance, often it is already an estimating measure.” 

 

- Is it complete on each subject?  

It might be fitting the culture of CM to have the team creating their own measures. The tool needs to 

be helpful on the way of thinking in their daily routine and remind them on these objectives. The team 

can create its own, but against this it is not a standard. To find the thin line between these will be 

hard. It will be complete when it is fulfilling the intended needs, and this needs can evaluate.  

Q11;”Currently a lot of communication is informal and progress is mentioned at the coffee machine, 

and if a mentionable feature is achieved an update by mail is shared.” 

 

- The feasibility?  

A scorecard is probably never feasible for CM, it is not fitting in the daily routine, no matter what 

literature states. The scorecard element must be erased and the benefit of the tool need to become 

clear at ones. It does not has to steer totally on number. Not only is this not fitting the culture, 

because of the venturing structure it can also a wrong reflection of the truth and raise more issues 

than clear anything. The feasibility will increase if the tool becomes more lighthearted and more 

internal on the team.   

Q12; “the board will probably not like this scorecard form of the tool, it is not fitting the DNA.” 

Q13; “most common form of contact with the board is by Whatsapp, when they drop they like you to 

tell them what you’re doing. They remember a lot.  

Q14; “I’m not sure how much we need to grow before the board does not recall what everyone is 

doing anymore, at the moment this moment does not seems to be in the near future.  

Q15; “two years ago we also thought that the growth would outrun the free culture.”  

Q16;”everything is feasible, but for example a customer retention rate  can take me up to three hours 

to create this, with the side note that one must me really ‘data-savvy’.” 
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Process related evaluation questions on company metrics by Bauer & Kent (2004):  

- What should you measure? 

The financial metrics are unanimously labeled as most important. Mentioned is in the group that 

some team already use these numbers, but there is the possibility to tweak these numbers to a more 

valuable number. In the current reports some teams doubt the relevance of some numbers. The 

financial department is reporting to the board and the teams each month. For the venture teams the 

goal is to come out of the red zone and have the investment paid back. The planning and objectives in 

a more global and qualitative form. The metrics are needed an abstract estimated form will do most 

likely for CM.  

 

Q17; “hard metrics do not fit the culture of CM.” 

Q18; “What is really interesting is too see how much is invested in each team” 

Q19; “Every month I receive some numbers of the financial department, the origin of this number and 

what it should tell me is rather unclear.” 

Q20; “For the messaging team ‘uptime’ can be considered a possible metric, meaning the accessibility 

of the gateways, if necessary this is measured”.  

 

- How many metrics should you have? 

As mentioned the metrics that are currently used are the financial. The fewer the total the better. 

That will have the biggest chance of accomplishment.  

Q21; “we can agree upon this being too much measures, creating one metric or progress indication 

will providing guidance enough” 

 

- How often should you measure? 

There is already a biweekly meeting, the objectives can be discussed more often this way and create 

awareness and more solved questions. The MPOC is the one who initiates the discussion on what is 

about the happen next and whether something needs to be improved is also discussed in this 

meeting. A deep measurement can be carried out if necessary, because it will take a lot of time. In the 

current situation the control on these small teams is enough to only measure when there is some 

sense of a requisite.  

Q22:”Seeing an incident, risk of objective will increase the likelihood of solving it and can involve 

some measurement, teams are small enough to oversee this.” 
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- Who is accountable for the metric? 

This can only be the MPOC, he can discuss it with the team. For the financial metrics this will be most 

likely the financial department. The MPOC can fill the template and if a task is created the biweekly 

meeting should point out a responsible person.  

 

- How complex should the metric be? 

Very straight on, simple, and qualitative. As simple as possible and understandable for everyone will 

be most effective. The power of CM lies in the simplicity of handling metrics. The less complex the 

better, the tool should help to point out is investigating something complex is necessary. 

Q23;”If we create a standard metric upon our data, a calculation code is possible to produce, which 

can calculate this particular metric, but the value of this automation can be questioned.”  

Q24; “although we have the useful data available, the same notion is possibly incompatible for 

different teams, meaning there has to be created several complex codes.” 

Q25; “a metric fitting the culture of CM would be a more textual one, the MPOC notes the textual 

progress, with the indication of the need for an additional measurement”.  

 

- How do you normalize the metric? 

As mentioned the standard needs to provide a clear and fast overview of progress and performance. 

Normalization can be created by having the current team objective, the consideration of achievement 

and a future plan.  

Q26; “We consider a finish time estimate of a to be developed feature, as a variable prospect”. 

Q27; “The tool needs to provide the space for team specific information, because of the differences 

between the teams” 

 

- What should you use as a target? 

Most teams have unspecific goals and have little documentation publicly (inside CM). Multiple of 

these metrics can be considered as not applicable on all teams. Especially on the smaller venture 

teams there is a lot of invisible progress, it can be of value to have a tool provide some insights in this.  

Q28; “I consider ’time to market’ as something outdated”. 

Q29; Guiding a team outcome based (on a KRI) is not something that fits the culture of CM”.  

 

- How do you ensure the metrics reflect strategic drivers?  

Strategic drivers can be created upon these metrics. Important is to ensure the newly created 

‘definitions’ are aiming for the strategically objectives of the team and create an improvement on a 

tactical/strategical level.    
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The user requirements the focus group concluded on are:  

What will make the tool workable/ usable?  

Important for a tool is that it fits one page max and is short on every aspect. An MPOC should not 

need more than an hour to fill the tool.  

 

How to make the tool clear for all users? 

This should become clear after evaluation on all levels. The clarity can be ensured to translate the 

academic language in simple questions to answer and no complex calculations.   

 

 

What will make the tool feasible?  

It will be feasible if the usefulness is supported by all stakeholders. This will be the hardest to achieve. 

The feasibility will increase if tested on all levels of stakeholders; venture, core, MT.  

 

What will create effectivity in the tool? 

The effectivity will be hard to measure because the tool should not contain too much numbers that is 

not the CM style. The effectivity will only be perfectly visible when implemented in the process. What 

can be noted is that the current source of information is not functioning as intended.  

 

How could the tool stimulate learning capability of the teams?  

The tool should provide, especially the smaller/newer teams (venture), a starting point to think about. 

If a team is not fully able to effectively fill the tool, the QA should support this.  

 

The functional requirements the focus group concluded on:  

How will the tool be helpful regarding the enabling of CI?  

The tool should slightly force the team to think on what they are aiming to achieve.  

  

What will be value adding for all the stakeholder, and who are these?   

Stakeholders will be in all the different levels of CM the tool will be used; Venture teams, core teams, 

MT, and the support from the QA.  

 

How will the tool be suitable on the process of CM?   

It should be short and not steer too much on numbers, keep the tool lighthearted and the process not 

too bureaucratic.  
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What is needed to create a standard?  

All the above, short, clear, usable, tested in all levels.  

 

What will make a tool suitable for CM’s Culture? 

Q30; “Maybe the creation something that tells; What’s now, what’s ready, what’s next: Progress, will 

be more matching with CM’s culture and also guide some improvements.”  

Do not focus too much and hard metrics and numbers. 

 

Recommendations  

Team progress card; erase the metrics and create a global definition to fill. Pre-defined subject to 

tear the ultimate goal apart and steer straight on the improvement, not from a number. Evaluate the 

improvements inside the team biweekly or monthly, create awareness. Little measures, every week 

evaluation, awareness. Measurements can be used if necessary.  

Do not call it a scorecard, don’t give teams the feeling that they are measured on outcomes. 
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Appendix 9: Design test protocol  
Validity; It does what it is meant to do?  

The design (tool + process), should enable the autonomous teams to work more consistently on CI. 

The PDCA cycle must be stimulated in an autonomous way.  

 

Utility; the achievement of goals has value outside the development environment?  

Other parties in the company should benefit from the output of the tool. For example the 

management of CM and the QA team. It should form the basis for the ISO protocol.  

 

Quality; is the tool of appropriate quality? 

The quality of the tool should be appropriate on all ‘levels’ of the company. The filled tool should 

deliver appropriate quality through all the different levels of the company.  

 

Efficacy; is the tool workable and are the teams able to use it on their own?  

The tool should be workable on all the levels it will be used, as well input, as the output. The teams 

can fill all the aspects on their own, can receive feedback from the QA.  

 

User requirements  

The tool usable/workable in terms of input and output?  

The tool is clear for all the users?  

The tool is feasible within CM?    

The tool is considered effective? 

The tool is complete? What should be missing?  

The tool stimulates the learning capability in terms of CI? 

 

Functional requirements  

The tool is helpful regarding the enabling of CI?   

Value adding for all the stakeholders, approved by all the three ‘level’ it will be used in?   

Possibility to adapt it on the process of CM, what should be changed?   

Likely to become a standard, what is needed to create it a standard within CM?  

Applicable on all autonomous teams? 

Suitable for CM’s Culture, what will make it more suitable? 
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Appendix 10: Design test, team level core   
Tool test with a MPOC of a core team. All aspects of the tool are evaluated using the protocol.   

Validity: As the tool intents to stimulate the teams to trigger them to think over improvement. It 
currently does and enables the team to write down and have their possible/needed improvements 
visible. Remark: “Important for the teams is to have clear what costs are for what.”  
 
Utility: This tool can create a lot of structure in this business plan. All stakeholders can benefit from 

the part mapped in this tool. Also to combine product aspects it can reveal where linkage is possible 

and what their progress is. The monitoring of the QA will also stimulate the drive.     

Quality: The output quality might be all right. The growth/capacity might be split in two aspects. For 

completion it should be split in Team (people) development/growth and technical 

development/capacity (platform). This is currently important for this team to consider.  

Efficacy: It can be considered as workable. However in terms of culture there can be some resistance 

because it is slightly different than the people are used to. Bu sufficient information must be there.  

User Requirements validation:  

The tool can be considered as workable and contains a good overview on team progress and current 
work status. Internal discussion might be needed (biweekly meeting), but after it will be completed in 
one hour. For the output you need to discuss this with the people who should use it, the MT. It is 
considered clear enough. In terms of feasibility it has to be presented inside the company in a 
different way. For real implementation it needs to be teared apart, look less academical, and become 
so simple and manageable that it is not visibly ‘bureaucratic’, comparable to the current culture. It 
will possibly be effective, if used properly, to have employee support will be the biggest challenge. 
The missing part is as mentioned the technical aspect, development aspects needs to be added.   
 
Functional requirements validation:  
The tool is considered helpful for this team. Remark will be the management meeting, interesting to 
have their opinion on it. As is for the stakeholders. As mentioned, Feasible for CM is it when it 
becomes less academic to see, it needs a downsized look, or a camouflage. If the tool has to be used 
for all the teams in CM the recommendation can be that is has to become more simplified. In terms 
of process a technical aspect needs to be integrated. For usage there might be an explanation 
needed of the 5 times why principle! And there might be needed some guidance on how to 
formulate an improvement.  “It should stimulate some collaboration between teams, that’s missing” 
 

Recommendations and additions:  
- Example of this team. Goal is market diversification, which might be valuable to know for the rest of 
CM, or need to visible at once somewhere: client-diversification: call Centre  hospitals.   
- It can for sure be effective and provide structure, this can be considered as something currently 
missing (confirmation of Cause nr4, Section 4.3).  “And create alignment”  
- It needs to grow, teams need to learn, start small and manageable. 
- “In this form it can be useful to and robust to implement”  
- “It should trigger the team to do measurements on the subjects that are classified as in the need for 
an improvement.”  
- Venture reports, this tool should contain everything in there.  
- “It would be most valuable that these objectives can be integrated for CM companywide” 
- “Is there a company objective card!?” (Conformation of unawareness Cause nr2, Section4.3) 
- “A small tool will be much clearer against a quarterly-powerpoint of 30 slides”. 
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Appendix 11: Design test, team level venture 
The tool is tested with the team MPOC, evaluating all aspects of the protocol. 

Validity: The team should be able to use it. The tool is clear to fill in and most likely every team can fill 

this. It is mean to trigger the cycle, it might provide insight in the usefulness of some developments. 

“Why do we actually develops features, there is a substantial amount of otiose features”. It is meant 

to create structure, it definitely does.  

Utility: It will be a useful form of have an idea in few seconds where the teams are working on. 

Several purposes can be thought of why this would be useful. Especially in case of company growth it 

is important to know who is working on what. Also regarding ISO processes shall benefit the input 

from this tool.  

Quality: the quality is on company levels, not too elaborate. What can be added is the technical 

aspect, it is for a development team at least. The people aspect might be Human Researches, instead 

of team growth, will insinuate better what you will mean. Explain the 5why’s and smart  example! 

 
Efficacy: Every team needs to be able to fill this on its own. Based on the venture report (which is 
currently very elaborate and not effective), this information is available. The output might be as 
useful as the reports, only faster to observe, also for the MT. For the output it would be nice if it could 
immediate generate drafts etc.  
 
User Requirements validation:  

The tool is currently workable. The technical aspects need to find a place in the tool. And team 

growth is more related to human resources, also training and flexibility can be part of this. The 

specific features need some explanation and the aspects some examples to have it clear for 

everyone. The feasibility within CM will lie totally in autonomation. If it is on the intranet as a tool 

everyone will fill and use it, even charts can be generated at once. It will however be a learning 

process, as well for tool as for the people. This can also ensure the creativity. The learning 

stimulation should be supported by the QA, it will probably be hard in the beginning phase, but this 

can be considered normal.  

 

Functional requirements validation:  

Helpful for the identification it is for sure, for the smaller it is also a capacity issue, someone has to 

work on the improvement. If it is not development related is in a venture team often the MPOC. It 

will definitely valuable in terms on structure and procedural insight and even problems they have. 

The process adaption will be the biggest issue, people have to change habits, here is needed an 

external factor to ensure it. To integrate this tool will consist of standards implementation, bring it 

the right way, and show the benefits of it! It is very well adapted in the autonomous process, still the 

opportunity is inside the team, mostly structuring the process.  

 

Recommendations / additions 
- Teams currently formulate what they’re working on as one goal. It is useful to tear this apart in the 
aspects. “They might need a bit guidance on how to tear an objective apart and why. “ 
- Cost estimate details is something for finance and not so interesting for the smaller teams.   
- Year estimate is impossible for a venture, 6 months is fact based. A year a lucky shot.  
- Some time will be needed before or fits the culture, but the only way to do so is just have people 
use is.  
- Effectivity of such a tool will be hard to proof. But another way than just use it will not exist.  
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Appendix 12: Design test, management level 
The design has been evaluated with the MT, all aspects are validated according to the protocol.  
 
Validity: Important for the tool from a MT perspective is that the tool is focused on the ‘core’ teams. 
Do not limit the ‘venture’ teams on their creativity. What it means to do is provide structure, for the 
MT perspective is this not necessarily needed for a venture team. PDCA stimulation is something 
natural, the tool will currently just write down this process.  
 
Utility:  It can be a very good helpful tool to replace the current team reports and create the base for 
the company objectives. Let the smaller teams also define the operational goals and in a more broad 
way than the core teams will do. The output of the core is teams should be more in detail. The 
benefit from the toot can be in terms of structure very clear. When they have to publish progress, it 
will bring a drive for responsibility, as everyone can see this, it must look good! 
 
Quality: Quality is a hard estimate for something you want to have ensure the freedom. If it can 
replace the team report the quality will be sufficient. If it can serve the MT on a quick progress 
overview the can be considered an added value and therefor the ensured quality.  
 
Efficacy: For the MT is workable only the output. It can provide a fast overview of what the team is 

working on and what the improvements are. If we translate this in ‘interpretable’ it can be considered 

useful and fast. It just needs the touch to make it fit the CM culture.  

 
User Requirements validation:  
To fit the culture it needs to provide more freedom to express and let the teams have the possibility 
to measure what they self-consider as useful. These subjects restrict the team to a stated amount of 
subjects, where there might be some additional aspects the team want to know. It might therefor be 
clear, be it has to become too suggestive. The feasibility will increase with this adaptions. However, 
from an MT perspective we can consider the importance on the tool interfere too much in the 
venture teams. It can be a fast overview of the venture reports. For this same reason will the 
effectivity be ensured. Currently missing is as mentioned the freedom for the team specific metrics. 
Regarding different life cycle phases is a standardized tool sometimes not very suitable. Every team 
can has its own specific metrics, give this a possible space. For voice it can be customer%, for 
messaging uptime and for payments safety. Currently not everything can be placed in the tool, so 
this is missing. Ever team needs to be adaptive on the different teams. This learning capability can be 
created upon the monitoring from the QA.  
 
Functional requirements validation:  
In terms of structure and awareness it will be helpful, the enabling will lie in the teams. It is not the 

CM style to force them, so they need to see the value of it themselves. So the stakeholders can 

decide whether this tool will be working, on terms of MT it can be considered useful and value 

adding, as long as it does not interfere too much. This will also form the process. Mostly within CM 

this is quiet organic, this way the tool has too automatically generate the intended process. To 

become a standard is a possibility, but then it needs to evolve over time. Let the ventures focus on 

short-term(operational/ tactical), and long-term for the ‘core’ teams. Thereby, the teams needs to 

brainstorm what their valuable metrics are and add this to the more personal tool. The tool can be of 

most value in the ‘core’ teams, what will ensure autonomy. The tool will be fitting as long as it 

restricts the teams not in their daily activities.  

Recommendations / additions 

- “the ventures need to be protected from CM, let the lambs frolic in the meadow” 
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Appendix 13: Ultimate Design Tool 

Teamcard Definition  
 

Metric  Objective  Target  Measure  Technique  Improvement action  Responsible 
Person  

Financial What are 
we currently 
working on? 

Total Revenue   Ensure the level €X00,000.00 = Sales * Price    Five times why? 
SMART 
 

  

  Contribution 
margin  

Lower the cost XX% = Gross Profit – 
Total costs 

  

 Total 
investment  

 €X00,000.00  = Total invested 
€ 

  

Customer  What are 
we currently 
working on?  

What can be 
used as metric 
on this aspect?  

What is the 
current objective 
globally? 

How do we 
quantify this 
target?   

 Five times why? 
SMART 
 

What needs to be improved 
to achieve the target?   

 

        

Internal 
process  

What are 
we currently 
working on?  

What can be 
used as metric 
on this aspect? 

What is the 
current objective 
globally? 

How do we 
quantify this 
target?   

 Five times why? 
SMART 
 

What needs to be improved 
to achieve the target?   

 

        

Human 
resources  

What are 
we currently 
working on?  

What can be 
used as metric 
on this aspect? 

What is the 
current objective? 

How do we 
quantify this 
target?   

 Five times why? 
SMART 
 

What needs to be improved 
to achieve the target?   

 

        

Technical  
Development  

What are 
we currently 
working on?  

What can be 
used as metric 
on this aspect? 

What is the 
current objective? 

How do we 
quantify this 
target?   

 Five times why? 
SMART 
 

What needs to be improved 
to achieve the target?   

 

        

Risk Definition  
 

 Objective  Target  Classification Five times why? 
SMART 
 

What needs to be improved 
to achieve the target?   

  

        

        

Incident Definition  
 

 Objective  Target  Measure Five times why? 
SMART 
 

What needs to be improved 
to achieve the target?   

  

        

        

SMART: Specific, Measurable, Achievable, Relevent, Time-bound 

5 times why example: The vehicle will not start. 1 .Why? - The battery is dead. 2. Why? - The alternator is not functioning. 3.Why? - The alternator belt has broken. 4. Why? - The 
alternator belt was well beyond its useful service life and not replaced. 5. Why? - The vehicle was not maintained according to the recommended service schedule.  root cause 
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Appendix 14: Ultimate Design Process 

 New process  of CM
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CEO MD CTO CFO CNO
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KPIsGoals & objectives 

Q&A Team

Person

Person

Person

Weekplanning 

Backlog

Audit Manager

PersonTeamcard Teamcard

Control, Monitor & Evaluate      

Incident register 

PDCA
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Risk Register Improvement 
Register 

Annual Audit
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Appendix 15: CM’s Team Tree 


