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1 Introduction 

This thesis will focus on theory level how continual service improvement process could be 

implemented in operational information technology environment within Aberdeen Standard 

Investments. The theory is built around a given CSI strategy. It introduces Aberdeen 

Standard Investments as a company and the teams that have critical role in the continual 

service improvement process implementation. It will study in high-level well-known 

improvement methods to the point that helps to understand which of them would suite 

best in the actual implementation process. The thesis will contain a start of a real-life 

project to illustrate how things where done by the project team to the point where 

stakeholders were engaged. It summarises at the end how a real-life project diverges from 

theory suggestion and highlight risks involved. 

 

1.1 Aberdeen Standard Investments 

Standard Life Aberdeen plc is one of the world’s largest investment companies, created in 

2017 from the merger of Standard Life plc and Aberdeen Asset Management PLC. 

Operating under the brand Aberdeen Standard Investments, the investment arm manages 

£557.1bn, €629.9bn, $735.5bn* of assets, making it the largest active manager in the UK 

and one of the largest in Europe. The company has a significant global presence and the 

scale and expertise to help clients meet their investment goals.  

As a leading global asset manager, Aberdeen Standard Investments is dedicated to 

creating long-term value for our clients. The investment needs for clients are at the heart 

of what the company does. Aberdeen Asset Investments offer a comprehensive range of 

investment solutions, as well as the very highest level of service and support. *as at 30 

Jun 2018 (Aberdeen Standard Investments who we are) To see global office locations 

please see appendix 1. (Appendix 1. Global office locations for Aberdeen Standard 

Investments.) 

 

1.2 Investment Technology Solution Support (ITSS) 

Solutions Support is accountable for supporting all implemented Technology solutions 

globally across Aberdeen Standard Investments (ASI). The goal is to help ensure 
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colleagues, clients and partners are as productive as they can be by delivering a peerless 

24/7 technology service. The division wants to provide a consistently excellent service 

worldwide, whilst ensuring local needs in the regions where it operates. To see leadership 

organisation please see appendix 2. (Appendix 2. Leadership team for Investment 

Technology Solution Support (ITSS) 2/2019.) 

The ITSS division has multiple important activities to carry out and one of those activities 

is Continual Service Improvement (CSI). Hundreds of IT specialists in application support, 

service delivery, service design & change and service operations are doing improvement 

work around the globe in the division. 

 

1.3 Service Improvement Team 

The reason why the topic was selected is because my work is around Problem 

Management and Continual Service Improvements. The team that is presented in 

appendix 3 (Appendix 3. Structure of the Service Improvement team (2/2019)) have 

responsibilities on the global level and most of the team are located in Scotland 

Edinburgh. The team is relatively new and does not have burdens from an old 

organisation, as it did not exist before. The team has also other responsibilities to manage 

certain budgets and an Information Technology Services (ITS) operational system called 

Service Now. 

Service Now is the main application for all IT staff in the company. It contains all 

information about customers, incidents, requests, changes, knowledge and assets. 

Service Now is a modern tool in the IT world and is widely in use globally. For this study 

Service Now is essential because it is likely that all improvement reporting will be 

managed in the system. 

 

1.4 Background of the thesis 

I started my role in the team in 2017. At the time we did not have processes created for 

Problem Management or Continuous Service Improvements. For Problem Management 

process, a process is now in place but for Continuous Service Improvements we don’t 

have any processes in place. Because we don’t have a process for SCI there is needs to 

start looking at the situation and create one. For this reason, the team needs to get a clear 
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understanding of the current situation how improvement work is done in the teams. Once 

the situation has been mapped, the next step is to see what kind of process would work 

the best for the division. The final step is to create one improvement model for all ITSS 

teams. Creating a process model supports teams in simple ways to manage their 

improvement activities and ensuring the model encourages teams to do improvement 

work it is expected that customers will get better user experience. How this all get done 

will be explained with details later on. 

 

1.5 Aim and purpose 

The goal is to generate one common CSI model for the ITSS division. This will help 

management to create understanding of all improvement work that is done in the division. 

It should be supported by relevant reports and therefore work as a tool pack for 

management to steer all improvement work. 

It is expected that currently in the ITSS division teams have multiple ways to do CSI for 

the activities they manage. This leads to a situation where centric control is lost. It is very 

hard to track activities and report them to the management team because they are spread 

out. The study will provide status of the current situation for all ITS teams how CSI is 

currently being done and create guidelines how process implementation could be done. 

Expected benefits from the study are: 

- How to implement Continuous Service Improvement process 

- Gain understanding how improvements are done today in teams 

- Enable discussion in the division of the benefits of one common process. 

 

1.6 Business case 

The business case is built around improved customer experience as primary goal. 

Improved customer experience is the justification why the process should be 

implemented. The business case is dependent of the success factors such as easy 

process model and practical reporting. In the centre of the process are customers’ needs 

and staff needs. If the process can successfully support both parties, it has good 

possibilities to create value for the company. 
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There are other elements that will be needed, such as know-how from the implementation 

team of the proper process tools, enough time to complete the actual work and studies. 

Well integrated process model will have reduced cost implications as well by removing 

waste and optimising operational work but at this stage it is impossible to give any 

estimations of cost savings. Therefore, the goal is only to focus on improving Information 

Technology Services operational work. 

 

 

Figure 1. Business case (Ruostesaari, 2019.) 

 

Time schedules 2019 Project High level plan 

Feb – Apr  Create picture of current situation 

May – Aug Create CSI model for the teams 

Sept – Nov Communicate, train model to all teams 

Dec Implement new CSI roadmap for the ITS teams 
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Time schedules 2018 – 2019 Thesis High level plan 

April Study well-known continual service improvement process 

May Create a survey for the teams of current situation CSI situation 

May Study and analyse survey answers 

June Create CSI roadmap based on the theory and survey 

August Release first draft  

October Make corrections to the thesis draft  

May Return final thesis. 

 

1.7 Global strategy and change team 

The company has currently in use a general continuous process improvement model that 

is owned by the strategy and change team that is presented in appendix 4. (Appendix 4. 

Process Improvement team (2/2019.) This team is working with process improvements for 

any internal divisions in the company. The team uses Lean Six Sigma as a base to all the 

improvements they support. The team provides training for yellow belts, green belts and 

black belt champions who have different improvement work that they need to carry out. 

Coaching and supporting for internal staff start with accepted topic by the improvement 

team. The strategy and change team helps different divisions with selected topics leaving 

small agile improvements out of scope. It is a heavy process with comprehensive 

documentation and training sessions. 

 

1.8 Levels of training in the strategy and change team 

In yellow belt training the CSI team trains just the very basics of the process and how to 

do simple improvement tasks. The course takes one day to complete. After that, the 

trainees will start to work with the improvement topic and are supported by the CSI team 

to ensure the process is followed. In green belt courses, the training takes a deeper dive 
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to the CSI topics lasting up to five days before all training material has been completed 

with trainees and usually lasts six months from start to end. These trainings begin by filling 

in charter form that is presented in Appendix 5. (Appendix 5. Process Improvement 

charter.). Project charter needs to include approvals from line manager as the 

improvement might involve costs. 

I participated in the green belt training to gain a better understanding of Lean and Six 

Sigma. During the training, we got an overview of all objects that are important for the two 

frameworks. This was supported by different training sessions and a certification exam. 

 

Figure 2. Schedule for Green Belt training (ASI Green Belt training material 2018.) 

 

After the training, the work with the projects was meant to be kicked off. It was expected 

that all participants will work around 30% of their time with the projects. My project at the 

time did not get funded and for that reason the project was stopped. 
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2 Research problem and questions 

Aberdeen Standard Investment as a company has expanded dramatically over the years 

and now, as it has more than 6000 employees globally. There is a need to have more 

structured ways for all functions where service improvement is one of the many.  

The issue is that there has not been any structured ways to do service improvement in the 

past. It is unknown for the team and management how all teams are doing their 

improvement work. It is expected that they do improvement work but the ways are 

unknown. Therefore, I have created two critical questions that need to be answered. 

- How continual service improvement is being done in the ITSS division currently? 

- How to create a global continuing service improvement process for the ITSS 

division? 

 

There is a need to know the current situation for the teams how they are doing their 

improvement work. The service improvement project team will investigate this as it will 

help to understand how service improvement team can help other teams with their 

improvement work and how we can get that reported to the management. The most 

troubling outcome would be if the findings showed that there is no improvement 

happening in the teams. In this situation it would become critical to implement 

improvement process for the teams and support those teams so that they would start 

doing improvement work. This scenario however is very unlikely in the IT world. Once it is 

known how the improvement work is done the next important question is what kind of 

improvement process we should have.  

Improvements can be done in many ways and therefore it is not an easy task to create 

one process that fits all. It is likely that whatever the process will be it will not capture all 

improvement work and it probably will not fit in 100% of the cases. It can however work as 

a guideline and give direction to the teams where to get help when there is need for that. 

As the scale of the work is wide it is recommended to use Fishbone to create picture of all 

elements involved. (Appendix 8. Fishbone (Six M’s) - elements affect by CSI process.) 
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2.1 Scope of the study  

As it is critical to improve business processes constantly, an improvement process should 

be adopted in all business functions to ensure they are fulfilling their objectives in effective 

ways and to avoid waste where possible. In last years the improvement work has become 

more important because work is changing constantly. The new norm is that there are 

ongoing changes all the time in the companies. GCHQ describes the change in the 

following terms. 

“The pace of disruption and radical change used to be measured in decades. If a business 

knew what it was going to do for the next 10 to 15 years, then focussing on efficiency and 

predictability made sense. However, the pace of disruption is accelerating, and as it does 

so focussing on efficiency and predictability actually becomes detrimental to an 

organisation’s health. Business agility and delivering new business value become the only 

game in town.” (GCHQ Boiling Frogs, 2018, page 6) 

This is one of the many reasons why the improvement team was created. To ensure the 

ITSS division is modifying their ways of working to respond to customer needs. The ITSS 

division has its own improvement strategy but it has not been implemented. The aim is to 

ensure this strategy will be adopted in the division as normal working routines and 

improved during its life cycle. The strategy is created by my line manager Head of Service 

Improvements. 

Strategy needs to be in place before any actions can be started. It works as operational 

guidance. Forbes described strategy as follows. 

“A strategy is a framework for making decisions about how you will play the game of 

business. These decisions, which occur daily throughout the organization, include 

everything from capital investments to operational priorities to marketing to hiring to sales 

approaches to branding efforts to how each individual shuffles his To Do list every single 

morning. Without a strategic framework to guide these decisions, the organization will run 

in too many different directions, accomplish little, squander profits, and suffer enormous 

confusion and discord. 

A strategic framework must establish what the organization will do to deliver value for 

which customers are willing to pay and how it expects to hit target revenues and profits. 

The strategy doesn't answer all the questions required for implementation--that's planning, 

but it clearly establishes the game you are playing and how you expect to win. It also 
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identifies the games you aren't playing — the things you have no intention of delivering, 

even if your best customer begs you. 

Identifying products, services, and target markets is only the beginning. The strategic 

framework must also establish the business model used to profitably create sufficient 

volumes of value”. (Forbes, Latham, 2017) 

The strategy is based on the Information Technology Infrastructure Library version 3 (ITIL) 

Continual Service Improvement (CSI) model where core method for improvements is done 

by Plan, Do, Check and Act known as PDCA. It is also known as the Deming 

circle/cycle/wheel or Shewhart cycle method. PDCA has several different variations such 

as Plan, Do, Study and Act (PDSA) or Observe, Plan, Do, Check and Act (OPDCA). 

PDCA can be backtracked to 1920 where statistics expert Mr. Walter A. Shewart 

introduced it for the first time. PDCA will be introduced later on 11. (Mind Tools).. 

Strategy is presenting the operational system called Service. This tool has a major role in 

the ITSS divison and it will be introduced later on in the study. Vision is introducing where 

the division is currently and where it should be in the following years. As the environment 

is constantly under major changes it is likely that the vision needs to be revisited and 

valuated in the next six months to ensure it is still relevant for the customers. On the figure 

3 (Figure 3, 10) most critical aspects of the CSI strategy is presented and therefore it was 

studied to be able to create process actions and flows. 
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Figure 3. Strategy for continuous service improvement for ITSS division (Aberdeen 

Standard Investment CSI Strategy 2018.)  

 

2.2 Plan, Do, Check Act (PDCA) wheel phases and benefits in high level 

PDCA can be used in various different environments but in this study it will be tied to 

information technology only. Below is presented what the different phases mean and what 

kind of benefits PDCA can be expected to give. For the ITSS division all following 

statements are not relevant but most of the benefits can be useful for the division. Benefits 
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like problem solving, project management are relatively large areas and therefore those 

have own process models and teams to manage the work. 

It is likely that many organisations are using PDCA without knowing that it is a specified 

process model. It is natural to try to improve work so that it makes more sense as there is 

no point in obvious cases to do something in wrong order or ways. In cases where an 

organisation sees issues they will try to improve the situation if it is doable. For some of 

the cases even if there are ways to do some operations in more effective ways it may 

contain reasons like different policies or laws why the situation cannot be changed. More 

problematic are the cases where the organisation does not see issues directly but 

suspects that something could work better but doesn’t have an understanding how to 

improve the situation. This is one of the reasons improvement process would help 

organisations to raise awareness and train staff to improve daily work as business as 

usual.  

The diagram below is shows the order and high level phases for the different stages. 

 

Figure 4. PDCA cycle. (ASQ. 2018.) 

 

Explanations of stages are the following: 

 Plan. Identify and analyse the problem or opportunity, develop hypotheses about 
what the issues may be, and decide which one to test. 

 Do. Test the potential solution, ideally on a small scale, and measure the results. 

 Check/Study. Study the result, measure effectiveness, and decide whether the 
hypothesis is supported or not. 
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 Act. If the solution was successful, implement it.  (Mind Tools. 2016.) 

 

Benefits of the PDSA/PDCA “cycle: 

 Daily routine management-for the individual and/or the team 

 Problem-solving process 

 Project management 

 Continuous development 

 Vendor development 

 Human resources development 

 New product development 

 Process trials”. (I Six Sigma. 2018.) 
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3 Methods 

Methods section describes the most common continuous improvement frameworks such 

as Six Sigma, LEAN and ITIL. I found it interesting during the study that most of the used 

frameworks are LEAN and Six Sigma tools. ITIL is an exception in this case as it is a 

wider framework that contains other sections that don’t directly relate to improvements. In 

general all processes can be seen as they are about improvements but that would be 

generalization of the topic and not correct as the scope for the processes are quite 

different even if the aim is to improve. 

As a company is using ITIL processes in all operational ITS teams it is very natural that 

ITIL CSI process will be adopted in this area as well. By doing this the frame of the 

processes are much more in line with each other’s. ITIL processes are also one of the 

best-known processes in the ITSM world. “Over the years ITIL has evolved and, arguably, 

is how the most widely adopted approach in ITSM” TSO, Best Management Practice, 

2011 edition, ITIL Continual Service Improvement. Introduction to the ITIL framework is 

presented in the next section. 

To implement ITIL CSI strategy CSI team needs to create an implementation plan. To 

create the plan some best practise guidelines need to be followed. For this reason I have 

compared ITIL, LEAN and Six Sigma frameworks to see which of them would suite best 

for actual implementation of the strategy. 

The ITSS division is a complex division with around 250 staff members and multiple 

different responsibility areas so it makes sense to spend time to think how the 

implementation of the process will be done to mitigate negative impacts. The division is 

very busy with the activities they run because of all migration-related work, changes, 

incidents, requests and projects. Therefore it is likely that even in case where the 

implementation plan is supporting the division’s efforts well there will be resistance for any 

new processes. To minimise the resistance from the groups and individuals it is important 

that they will be heard to pick up the relevant criticism for the roll out to come. Planning 

should be based on implementation framework so that it will be easier to cover the main 

areas of successful roll out. If the team would just try to implement the strategy by creating 

notification to the division of the new process and not plan it, it would fail from the start. 

Management level support for this is secured as the continuous improvement strategy is 

approved. 
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3.1 Known improvement process methods 

As the company strategy was introduced the next step was to create understanding of the 

implementation and current situation by answering the question “where are we today?”. 

The CSI team started to review the current situation and how to implement the CSI 

process. The work started by looking at the given strategy. 

The CSI strategy contained high level guidelines where the division is currently and where 

it should be in the next few years. By reviewing the strategy and understanding the key 

points the team could start to see how this can be achieved by the process. The “road” of 

continued service improvement was then fitted to high level process. Process should be 

easy to follow and simple to report. These two key factors need to be kept clear all time 

during the project. 

Now when some of the very basic factors where set the next step was to look at the 

frameworks and to see which of the frameworks would suite best for implementing the 

new process. 

 

3.2 Six Sigma 

Six Sigma was created in Motorola company in the 80s. The roots of Six Sigma as a 

measurement standard can be traced back to Carl Friedrich Gauss (1777-1855) who 

introduced the concept of the normal curve. (History of Six Sigma, 2018).  

Six Sigma is a problem-solving methodology that is said to be one of the most effective 

problem-solving methodology available for improvement work. Six Sigma has four major 

areas in the framework; performance, improvement, deployment and toolsets. Six Sigma 

is often combined with Lean methods as hybrid practise according to Craig Gygi, Bruce 

William Six Sigma for Dummies. Six Sigma is built on experience hierarchy that has 

different levels of know-how roles. 

The levels from highest to lowers are: 

- Executive Leadership 

- Champions 

- Master Black Belts 

- Black Belts 
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- Green Belts 

- Yellow Belts 

- Project members.  (ASI Green Belt training material 2018.) 

 

Six Sigma is one of the best known CSI frameworks and it is widely used in Aberdeen 

Standard Investment. Because of this it needs to be presented and explained on high 

level. Figure 5 shows how this framework as evolved during decades.  

 

 

Figure 5. History of Six Sigma (Six Sigma-Institute. 2018.) 

 

As mentioned before in Aberdeen we have an improvement team who are providing the 

training internally in the company from yellow belts to black belts. The improvement team 

members have roles from back belts to higher levels. 

https://www.sixsigma-institute.org/History_Of_Six_Sigma.php
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In Six Sigma you can use three different process approaches DMAIC, DMADV or DFSS. 

They all can be used in combination or as hybrids where Lean framework has been used 

at the same time. 

DMAIC is mostly used in existing processes that need to be improved because they are 

broken. DMAIC stands for (examples):  

- Define (problem and customer needs) 

- Measure (gap between current performance and customer requirements) 

- Analyse (root cause of the gap and the priorities) 

- Improve (how to close the gap) 

- Control (how to ensure gap stays closed). 

 

DMADV is used new processes that need to be implemented. DMADV stands for 

(examples): 

- Define (create team and time plan, manage risk and stakeholders, complete cost 

benefits analysis) 

- Measure (determine customer wants and needs, convert to requirements and 

specifications) 

- Analyse (design options and produce a conceptual design to meet requirements 

and specifications. Define architecture, manage interfaces and create detailed 

requirements for architectural blocks) 

- Design (experiment with the design, test it out and optimise to meet detailed 

requirements. 

- Validate (validate entire design through testing and optimisation, before handing 

over to operational management. 

 

Design for Six Sigma (DFSS) is acronym for Design for Six Sigma. It does not have 

similar formal defined model and usually modified by the company needs to fit the 

purposes. It is a variant of the Six Sigma methodology. The most common usage for the 

process is when something new needs to be implemented or something is very broken 

and cannot be fixed. Well suited for designing products, processes, operation models, 

departments and organisations. 

To select a suitable methodology in Six Sigma, the following flow diagram can be used, 

(Figure 6, 17). 
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Figure 6. Methodology selection for improvement (ASI Green Belt training material 2018.) 

 

Differences in Lean and Six Sigma according to Aberdeen improvement material. 

 

Figure 7. Overview of Lean Six Sigma differences (ASI Green Belt training material 2018.) 
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3.3 Lean 

Early stage Lean thinking can be backtracked to process thinking in manufacturing 

arsenal in Venice in 1450s. It is said that the first person to use modern Lean method was 

Henry Ford in the early 1900s. During the 1930s Japanese car manufacturers as Kiichiro 

Toyoda, Taiichi Ohni matured the Lean process and invented the Toyota Production 

System. 

 

Figure 8. Flow and Efficiency differences (This is Lean Niklas Moding & Pär Åhlström, 

2013.) 

 

The purpose of the Lean methodology is to create value to the customer by removing 

waste. Lean has two main concepts; create value and people. In both cases the efficiency 

is the strategy.  

Resource efficiency and flow efficiency. Usually companies are using resource efficiency 

views to utilize workforce in best ways. In flow efficiency, the focus is more on customer 

needs and waiting time. Usually if the focus in more on flow efficiency the waiting time for 

customer is reduced. (Modig & Åhlström, This is Lean, 2013). 
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“In value creation there are seven major areas to review. 

 Overproduction 

 Waiting and delays 

 Unnecessary transportation 

 Defect in quality 

 Unnecessary stores 

 Over processing 

 Unnecessary move during the work” (Kouri 2010, 10.) 

 

“These two concepts should not be mixed to cost saving programs, minimise dependency 

to workforce, move to assembly line production, reduce meaning sense of work or cut 

from everything.” (Kouri 2010, 7.)  

In Gemba frontline workers are providing information of the customer and by respecting 

frontline workers they have strong standpoint in the organisation to improve value for the 

customers. Lean works best in situations where the process is already in use but have 

need for improvements.  
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Pillars of Lean: Continuous improvement and Respect for People. 

 

Figure 9. Cycle of CSI (Planview Lean Kit. 2019.) 

 

3.4 ITIL CSI 

ITIL was invented by British Government initiative in the 1980s. The first publication of 

ITIL was done in the 1990s. In 2000 ITIL was matured to version 2 and currently there is 

version 3 in use. In 2019 version 4 will be released. 

“The purpose of the CSI stage of the lifecycle is to align IT services with changing 

business needs by identifying and implementing improvements to IT services that support 

business processes. These improvement activities support the lifecycle approach trough 

service strategy, service transition and service operation.  
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CSI is always seeking ways to improve service effectiveness, process effectiveness and 

cost effectiveness.” (ITIL continual service improvement book 2011, 4.) 

  

Figure 10. ITIL lifecycle (ITIL continual service improvement book 2011, 3.) 

 

ITIL framework is divided into 5 core models where CSI is one of the frameworks: 

 ITIL Service Strategy 

 ITIL Service Design 

 ITIL Service Transition 

 ITIL Service Operation 

 ITIL Continual Service Improvement. (ITIL continual service improvement book 

2011, 6.) 

ITIL CSI is based on the Deming Cycle as presented in the CSI strategy section (Figure 

4). Six Sigma, Lean and ITIL CSI frameworks are all in some way utilising Deming Cycle.  
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The grouping of the stages may vary but the basic structure is always the same.  

 

Figure 11. Comparing PDCA to DMAIC. (ASI Green Belt training material 2018.) 

 

The PDCA cycle is used in cases where a process exist and has a need for 

improvements. The framework could be used for new processes but as it does not have 

the same kind of tool sets as Six Sigma has the accuracy and the critical factors may be 

missed. 

“Continual service improvement must focus on increasing the efficiency, maximizing the 

effectiveness and optimising the cost of services and the underlying IT service 

management (ITSM) processes. The only way to do this is to ensure that improvement 

opportunities are identified throughout the entire service lifecycle.” (ITIL continual service 

improvement book, 2011, 35.) 

The approach for continual service improvements can be summarized to six major steps:  

- embrace the vision 

- assess current situation 

- understand and agree the priorities 

- plan the CSI details 

- verify measurements and metrics 

- maintain the quality of improvement. 
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Figure 12 shows usual CSI approach for improvement work. 

 

 

Figure 12. Continual service improvement approach (ITIL continual service improvement 

book, 2011, 35.) 

 

3.5 Method for implementing new CSI process 

Based on the studies in the methods sections the suggestion is to use the Six Sigma 

DMADV approach to implement a new CSI process for the ITSS division. It has the best 

process and toolsets for new processes that have not been used before. The second best 

fitted would be DFSS. Rest of the methodologies are unfitted for this purpose. Reason to 

this is because they aim to improve existing processes or to create value to customers 

which is usually the reason for all actions in the company but does not offer good 

structured ways to implement new functions. 

DFSS could be used for the purpose but because it is not used in the company widely it 

would require further studies how to use it in best ways. In this case, the studies would be 

waste because there is available methodology that fits the purpose well. Reason why 

DFSS would require further studies is because it does not have a clear structure as 

DMADV has and therefore more studies would be needed to ensure it fits for 

implementation needs. In some cases, however, DFSS and DMADV are seen as the 

same process but as there is an option to choose the methodology it is more logical to 

choose DMADV where all components are well known and fit the purpose. Therefore, Six 



  

 24 
 

Sigma DMADV that is presented in appendix 6 will be selected as the methodology to this 

case. (Appendix 6. DMADV reference guide.) 
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4 Using DMADV approach to implement CSI process 

In this section it will explained how DMADV could be used for this case. DMADV can be 

used as guidance for any new process implementation to complex environments. The 

following steps below helps to understand what kind of actions will be needed for 

successful process implementation. 

 

4.1 DMADV Define 

In define phase opportunities needs to be described to explain why the topic was 

selected. For this case it was because our team is responsible of service improvement but 

we did not have any process in place for the given strategy. The strategy needs to have a  

working CSI process to support the strategy in best ways. If process is not created 

strategy cannot be implemented properly. 

Stakeholders need to be identified on high level to gain a better understanding for whom 

the process will be implemented. Mapping the stakeholders will help to ensure all parties 

will be attached to the process and to gain their approvals for the process that will be 

implemented. The benefits of the process needs to be presented to the stakeholders to 

get their support to follow the new process. The commitment from stakeholders is a critical 

factor. If they don’t see the value in the process or they do not understand it there is 

higher risk of process failure. To create a better understanding of all major objects that are 

involved fishbone mapping can be used. (Appendix 8. Fishbone (Six M’s) - elements 

affect by CSI process.) 

Basic risk mapping can be done by using the Six Sigma tool Failure Mode Effects 

Analysis (FMEA). This will help to identify all known issues with the new process and 

therefore they can be managed in better ways. By using FMEA and discussing the risk 

areas properly the project team can manage issues better. 

In this case all members of the project team have gone through the Lean Six Sigma 

greenbelt training in the company and should have good understanding how Six Sigma 

tools such as FMEA, Fishbone and others can be used. 

Timing is always a relevant question when starting new projects. If the project was directly 

mapped to Aberdeen business and there was demand from business side of a specific 

need, the timing part would be easy to justify. In this case when talking about the support 



  

 26 
 

function and process that has not high demand from the business side the time is 

question of the essence. For the improvement team used hours for the project is easier to 

justify as that is one of the main work for the team but for other teams hours that can be 

used for supporting the new process will be more difficult question because there is much 

of other work that needs to be managed. Therefore, timing will be a critical question in the 

beginning of the project how much of stakeholders time can be spent to support the 

initiative to make most valuable for the time spent. 

It is recommended that the following questions be answered properly: 

- “Why did you choose DMADV as the roadmap to follow for your project? 

- What is the product, process or service to be designed or replaced? 

- How does it align to the business strategy (e.g. core, strategic objectives)?  

- Does your process already exist? 

- Who are your key stakeholders and how are you going to engage with them? 

- Are there other people that you need to involve in your project? How committed 

are they? 

- What risks currently exist in your process? 

- How are you going to manage / build on these throughout your project? 

- Does designing a new process fit with timings for business?”  

(Aberdeen Asset Management Lean Six Sigma DMADV reference guide 2018.) 

 

4.2 Failure Mode Effects Analysis (FMEA) 

FMEA is a tool that can be used in most of the DMADV steps (Aberdeen Asset 

Management Lean Six Sigma DMADV reference guide 2018). It is a generic tool that 

allows measuring critical factors to ensure success of the process. The model can be 

used to quantify and prioritise risks within a process, product or system. Therefore, it 

helps to keep track of most relevant items that must be addressed or improved. It is 

recommended that FMEA should be used during the Define and Analyse steps but it can 

be used in other steps as well if it creates value to the process. Using FMEA it allows the 

project team to create a list of the most important activities and risks the process 

implementation will have. To see example of FMEA please see appendix 7. (Appendix 7. 

Example of FMEA table.) 
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4.3 DMADV Measure 

Measure phase is very much about the customer. In the measure phase value for the 

customer needs to be ensured. In this case it means the process should improve the ITSS 

teams’ daily work with small easy to do improvements following the CSI process and 

report the actions to the CSI database. It is possible to use multiple different tools from the 

DMADV tool pack to mirror customers’ needs and expectations but the recommendation 

for this case is to use voice of the customer (VoC) to create understanding of the 

expectations and needs. VoC will be explained at the end of Measure phase.  

If the Measure phase would be overlooked the risk will increase to have a process that is 

not ready for usage or has critical issues. This would lead to situation where process 

changes are done after the implementation which is not recommended. It would be best to 

have a working process from the start because lots of training, reminding, monitoring and 

supporting will be needed during and after the implementation. If the process model does 

not fit the needs, it will be confusing to stakeholders to change their working ways from 

process perspective after the implementation and the project would basically start from 

the beginning again.  

In this case the customer is ITSS division and the teams in the division that are providing 

support for business customers. Their responsibility is to respond in best ways to business 

customers’ needs. From that perspective, the primary goal is to provide services without 

disturbances for the business customers. The CSI project team has to do two surveys to 

confirm relevant information that will support CSI process implementation. Surveys can be 

seen as voice of the customers steps.  

The best approach would be to map by survey the current situation in the teams how they 

manage CSI. By doing the survey it will be possible to determine how well they are able to 

respond to the second survey which should be about customer needs. If the first survey 

showed that there is not enough information around CSI currently it may indicate that the 

success of the second survey is low because of lack of knowhow and therefore it is hard 

to describe the needs. In this case the team must take more efforts to understand the 

situation by creating assumptions of the customer needs. This is always risky because the 

information may not be relying on facts and therefore creating increased risk of the 

process failures in the concept phase. In situations where it is clear that customers don’t 

have a very good picture of the needs based on the first survey it is possible to create a 

short and targeted information package about the CSI to the teams. This could be then 

presented to teams as info packs before doing a survey of the needs. 
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It is recommended that the following questions be answered properly: 

- what do customers care about? 

- what are the critical success factors?  

- what is the relative importance of these factors? 

(Aberdeen Asset Management Lean Six Sigma DMADV reference guide 2018.) 

 

The questions above are the most important ones. They work as indications how likely it is 

that the implementation project will success and work as fundamental questions for the 

project. 

In measure phase it is possible to use supporting questions to take a more detailed 

approach to the critical questions but these are not mandatory as they work in this case 

only as control questions and therefore don’t play a major role. The DMADV framework 

contains more control questions but as they are irrelevant for this specific case they have 

been removed. 

Supporting questions would be: 

- “What does your design need to be? 

- What designs ideas are you considering?  

- Where did your design ideas come from? 

- What risks are associated with each one? 

- What measures will you use to assess the ideas’ effectiveness?” 

(Aberdeen Asset Management Lean Six Sigma DMADV reference guide 2018.) 

 

4.4 Voice of Customer (VoC) 

“Voice of Customer is the customer’s voice about expectations, preferences, comments, 

of a product or service in discussion. It is the statement made by the customer on a 

particular product or service. Customer Identification is where one who buys or uses your 

products/services and he/she is the one who receives the process output. Classification of 

customers are divided in two groups internal and external. 

In the figure 13 (Figure 13, 29), can be seen the Customer needs and requirements can 

be captured by several ways such as creating surveys, interviews, working with focus 
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 groups by creating suggestions and observations.” (Six Sigma History 2018.) 

 

Figure 13. Voice of Customer translated to requirements. (Six Sigma History.2018.) 

 

4.5 DMADV Analyse 

In the analyse phase it is most important to review and study the answers of the survey. 

Based on the answers the team is able mirror the answers to the created process and 

implementation plan and identify worst risks. It gives the team the opportunity to modify 

the process and implementation to fit the purpose in better ways to support successful roll 

out. It gives indications to the project team of the most important topics for the customers 

and therefore raises the reasoning why teams should adopt it. By analysing the surveys’ 

answers and responding to the analysed DMADV questions the team can create an 

improved process that will be easier to implement for the ITSS division. 

To create an understanding of the main priorities in the survey a scoring matrix should be 

created. To do this normal mathematic approach applies. Higher score means higher 

value. It will be enough to give points to different questions and rate the questions from 1 

to 3 or 0 to 5 for example. Questions that have the highest scores are the most important 

ones for the team to look at. The questions can be categorised to different areas to help 

keeping the focus on the main topics. 

It is recommended that the following questions be answered properly during the survey 

analyses: 

- Have you considered any further risks as your design ideas have progressed?  

- How are you going to manage these? 

- What is the preferred design or hybrid? 
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- When will the solution be ready? 

- What is the probability of success / failure? 

(Aberdeen Asset Management Lean Six Sigma DMADV reference guide 2018.) 

 

Supporting questions would be: 

- Are your senior stakeholders fully engaged in your project and fully committed to 

the design you are proposing? 

- What could the design look like? What alternatives are there? 

- Are there any technical specialists you need to get involved? 

(Aberdeen Asset Management Lean Six Sigma DMADV reference guide 2018.) 

 

4.6 DMADV Design 

Once the team has analysed answers from the key stakeholders it is time to have a look 

at Failure Mode Effects Analysis (FMEA) and ensure the design of the process is 

supporting findings from the surveys and create improvements to the process. After that 

the process should be tested to see if it worked in real life. During the testing there are 

very good opportunities to discover something that has not been identified before. It would 

be especially interesting if during the testing the team discovered any illogical stoppers 

that should be removed from the process. 

It is recommended that the following questions be answered properly: 

- Can you measure the design’s performance?  

- Have you started to prepare for the full deployment? 

- Have you incorporated the feedback from the pilot into your design? 

(Aberdeen Asset Management Lean Six Sigma DMADV reference guide 2018.) 

 

Optional control questions: 

- Have you validated your measurement system? 

- Have you successfully piloted, optimised, modelled and/or simulated the 

performance of each of your architectural elements? 

Have you considered and managed any further risks that have been identified?  

(Aberdeen Asset Management Lean Six Sigma DMADV reference guide 2018.) 
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4.7 DMADV Validate 

When reaching the validation stage the process has gone through all important activities 

and steps to support successful process implementation. The team should at this point 

know what are the requirements and expectations from the customers, major risks, how to 

manage them, process tested with testing group as an user acceptance testing (UAT) and 

have a ready written process document. Now it should be ready for handover to the ITSS 

divisions’ usage. There are several ways how to do the handover and depending on how 

the owner of the process wants the handover to be done. One way is simply to notify the 

teams of a new process. Another way would be to do a handover to the team heads and 

seek for their approvals for handover and join for example a team meeting to explain the 

new process. No matter how the process handover will be done, it is likely that the project 

team must be ready to give support and guidance to the process users. 

Before doing the final handover, process terminology should be checked. Six Sigma as a 

framework is probably not going to be a well-known framework for all stakeholders who 

will use the process, it is important to pay attention to the terminology. It is important to 

avoid term jargon in the process that cannot be interpreted by the process users. This can 

be done by changing Six Sigma terms to a language process users will understand. It is 

possible to use Six Sigma terminology but it must be used together with terms that 

process users are able to understand correctly and therefore it will be much easier for 

them to use the process effectively.  

One way to do this is to run final piloting with the UAT team members to check 

terminology and ensure that the process terminology is easy to understand. This can be 

done by reaching out to some of the key stakeholders that have done piloting before and 

ensuring the terminology in the process is supportive for the actions the process users 

need to take. Terminology should guide to taking certain actions and support users in best 

ways for smoother process usage so that terminology will not become a risk or bottleneck 

for using the process. 

It is recommended that the following questions be answered properly: 

- Have you put a plan in place for the new design going live? 

- How did you manage the “go live process” through its early days? 

- Have you completed any final acceptance testing? Have you been able to resolve 

all issues? 
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- Have you completed a handover to the business? Are the procedures clearly 

documented? 

- Have you had final sign off from your sponsor to close the project? 

(Aberdeen Asset Management Lean Six Sigma DMADV reference guide 2018.) 

 

4.8 DMADV Accreditation 

The accreditation phase is about reporting and validating how successful the 

implementation has been. The team can use a story board approach to describe process 

implementation goals, phases and steps. (Appendix 9. Storyboard master slides.) 

It is recommended that the following questions be answered properly: 

- Does your storyboard tell the story of your project? 

- Could anyone follow your storyboard? 

- Are all of the acronyms, jargon and abbreviations explained? 

(Aberdeen Asset Management Lean Six Sigma DMADV reference guide 2018.) 

 

The accreditation phase can be linked to DMAIC or DMADV certification trials such as 

green belt certification but for this study case they have no role. 
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5 Project study case 

The project team started to look at the given strategy. First the team needed to 

understand the strategy and how that could be transformed to a process. After the 

strategy was discussed and sliced to process actions that were needed to create process 

we started to discuss about process implementation methods and decided to use the Six 

Sigma DMADV methodology. DMADV is created to support implementation of the new 

processes or services and therefore it was best fitted for the purpose. The argument to 

use well-known methodology as a “working guide” makes the implementation much easier 

because it allows the team to keep focus on the key matters that makes the difference of 

successful implementation and to use more formal approach to the implementation. 

 

 

Figure 14. ASI brainstorming strategy implementation (CSI team 2018.) 

In the brainstorming sessions all ideas where captured on whiteboards to visualise the 

current situation, what do we need to have and how that will affect the future. The aim was 

to get a better understanding of the process and how it should work. 

Most of the brainstorming activities were about strategy actions and process flows. Project 

team did pinpoint the process to follow two flows; simple improvements and more 

demanding improvements. If the improvements were smaller they just would need to be 

registered to systems with the description of the improvement. Improvements that have  

costs and resources involved on wider scope the suggestions would need to go through 

the service continues improvement board to seek approvals for the work.  
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With the post it notes we tried to manage all known factors that need to be investigated 

and solved during the process. 

 

 

Figure 15. ASI brainstorming strategy implementation (CSI team 2018.) 

 

The project team had an idea how improvements were done currently within the ITSS 

teams but to get more accurate information it was decided that relevant stakeholders 

needed to be contacted. As there was a need to get the voice of the customers, 

stakeholder mapping was created. The project team tried to scope and identify all main 

teams to cover most of the information that was needed to make progress. 

Project team started to map relevant stakeholders to see where they are and who they 

are. To do this the team needed to think about the ITSS division structure and locations. 

The division was divided in four major locations (Americas, Asia, Europe, Nordics) and to 

three major functionalities. This helped to create a picture of who are the stakeholders and 
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who needed to be contacted to get started with the interviews. To map all the teams in the 

division, 20 – 25 interviews would need to be done based on the division structure. 

 

Figure 16. ITSS division mapped to interview areas (Ruostesaari 2018.) 

 

The aim was to find out if teams have an improvement plan and how it worked for them if 

they were using any. Project team wanted to create questions that did not guide 

responders to any specific direction to ensure the best possible understanding of the 

situation and avoid any pressures from the responders. By doing this the idea was to get 

honest answers from the responders. 

After this seven questions where created. 

1. Do you undertake Service Improvement in your team? 

2. Do you have a Continuous Service Improvement plan in your team? 

3. What improvements do you do, can you give an example? 

4. How do you carry them out? 

5. Can you give examples of what works well for you/ doesn’t work well? 

6. Do you track/log your improvements and if so, how? 

7. What are the blockers stopping you? 

 

The project team had a discussion how to capture the current continuous service 

improvements processes and actions in the teams. The project team discussed about 

doing online surveys such as Survey Monkey, personal interviews and Outlook voting. 

Online surveys and voting were ruled out because it was expected that the answer rates 

would be low. It was also said that any mechanism that is faceless and relying fully on 
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stakeholders would not work. As the ITSS division is a relatively large and global division, 

sending surveys or voting probably would not. Personal surveys or interviews with some 

of the stakeholders were considered to be the best way to get responses and ensure they 

will be understood correctly. Therefore, it was decided that the team will do interviews with 

some key stakeholders. 

Notification for stakeholders about the survey can be seen in the following figure 17. 

 

Figure 17. Email to Swedish and German team leaders (Ruostesaari, 2018.) 

 

5.1 Analysing interviews 

This study will not analyse all interviews because of the given time schedules. The 

interview log can be found from Appendix 9. It will however focus on seven interviews 

done by the project team. Seven interviews means roughly 30% of all responders. They 

are collected from different teams that do not have a direct connection to each other in 

day-to-day work. It can be estimated that rest of the answers will be very similar as they 

are all from same division. 

The team agreed on the following matters to ensure we have the same situation for all 

responders to ensure they are given the same information. Therefore, during the 

interviews there was no help to the questions given by the interviewer. This was 

considered as an important matter to have pure answers to questions presented. As all 

responders where IT professionals it was expected that the responders understood what 

continuous service improvement means in high level. 

Interviews where scored to get a baseline between the answers. Six first questions were 

scored from 1 to 5 where 1 was weak and 5 was strong. As the last question is negative 
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the points were also given as negative from -1 lightly negative to -5 strongly negative. 0 

was given if there was no answer to the question. Maximum score was 30 points. The 

best result was 18 points. Rest of the points were between 3 and 16. Based on the 

numbers it was easy to say that there is much that can be done to improve how the teams 

are doing continuous service improvements. From the seven responders no one was 

following any specific CSI process systematically.  

Most of the responders were saying that they are doing improvement but not in ways as 

the ITIL CSI states. The PDCA method was not mentioned in the surveys by the 

responders and it is likely that the PDCA model is not well known and surely not used in 

the teams. As there now was information available about the current situation the 

recommendation would be to do another interview about expectations for the new CSI 

process by using Voice of Customer. 
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6 Summary and conclusion 

The Six Sigma DMADV process offers a good way to implement the CSI process for the 

customers. In this case it is important to follow basic DMADV-related guidelines and keep 

in mind the case critical things that apply: 

1. There is a strategy behind the project that must be implemented.  

2. The teams don’t have a working CSI model. 

 

The DMADV is a natural choice because it is designed for situations where there is no 

existing models and the subject is new for the organisation. It provides good guidelines 

how to implement something new and you can choose the correct tools to be used for the 

purpose. There is a project team who can do the implementation, but the risk is that this is 

not the main focus for the team because of a heavy workload.  

From an operational point-of-view there are low risks involved and more opportunities to 

be achieved as the division does not have a working model currently. To have a full 

picture of the risks, an FMEA table needs to be created to have all risk visible. The FMEA 

will show risks that at this stage are not clear even if they were there but they cannot be 

pinpointed. It is unlikely that any suggested process would make the situation worse but 

can create unnecessary work for the teams that raises resistance for the process. 

Therefore, VoC is a must. Awareness about coordinated ways to do improvement can be 

seen as a quick win to encourage the ITSS staff to do in structured ways improvements. 

This would also help the management to see what kind of improvements the teams are 

doing and if the improvements can be used for other teams. Gaps are more around the 

team and division level to implement and use the process. With strong support from 

management these gaps can be managed in more reasonable levels.  

If the DMADV process or any best practises process will not be followed it is likely that 

something will go wrong during implementation and the risk of total failure is higher. To 

push out something that is not fit for purposes will increase the risk of failure from the start 

and therefore planning and following processes is a must.  

In the definition phase it is important to execute and finalise surveys of the current 

situation in the teams to get the full picture. The current 30% gives a good trend about 

likelihood what other teams will probably respond but doing all interviews the project team 

would have absolute facts of the situation on the ground. 
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In the measuring phase the most important tool is to make sure the customers’ voice is 

heard and understood. Therefore, the Voice of the Customer (VoC) tool needs to be used 

during the process. Other tools can also be used to support the Voice of the Customer 

tool but at minimum VoC must be used. This will allow the team to create a process that 

customers can see benefitting their daily work and will commit to using the CSI process 

for improvement work. To get the VoC, another survey must be created that will guide the 

project team to understand what is expected from the process once it is in place. By doing 

the survey, the project team can avoid the biggest mistakes that will only create resistance 

towards the new process. The questions of the survey play an important role in this, and 

therefore it is recommended to spend time and think carefully about the questions for the 

customers. With good questions and a short survey it is possible to identify the biggest 

needs and avoid things that will only make it harder to implement the process. In the 

analyse phase, the team should gather all the data they have from stakeholders and start 

to think about how the process should look like. 

The design phase is all about creating a process that is supported by the customers. At 

this stage once the first process model is available the team should be presenting findings 

and next steps to the management to seek comments and approvals for the process to 

carry on. After that, the team should have a strong mandate to move forward with future 

planning and testing. 

Validation is the last step in my mind that will be needed in this specific case. This should 

contain live testing and fine-tuning the process to fit as many customers as possible. As  

said before, it is likely that everyone will not be happy with the process so the team must 

set success factors to levels that actually can be achieved to measure success. The 

division is huge and that is why success factors can be something else than 100%. In a 

normal ITS situation if targets can be reached at 80% - 90% the project has been quite 

successful. Through the whole process right players will determinate how deep a dive the 

project team can take and how good support and feedback they are able to get. As in any 

work people are the key and especially people that fit the purpose. A right attitude and 

willingness to support the process have a great meaning to the outcome.  

I find it quite often that there is talk about success factors as objects but peoples’ roles are 

not that clear. In general terms, many companies say people are the key but measuring 

that in real life is hard. It is easy to say what is the optimal for a server or service and do 

the measuring but with people that is much more complex. This is one of the reasons why 

I think right people doing right things is important to notice. 
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Figure 18. Proposal of process elements. (Aberdeen Standard 2019.) 

The accreditation step in this case can be skipped as none of the team members are 

seeking for certification training and most of the team members have already done green 

belt level certification anyway. 

 

6.1 Other conclusions 

Continuous improvement best practise is to do improvement work in smaller groups in 

agile ways rather than trying to create one huge improvement project for all teams. 

Therefore, it is important to create a framework and process for teams to follow up in a 

simple way and with small adjustments to the services by demand. 

“During stable times organisations are tempted to build big systems – multi-year projects 

of brain melting complexity, like the Death Star. Despite these large programmes and 

projects rarely working they’ve become the standard approach in many organisations. The 

technological environment is now moving too quickly for us to take years building big 

solutions. If we try we’ll get blown up.” (GCHQ Boiling Frogs, page 6.) 

CSI process can be seen as an intimidating process because when creating something 

new or improving services there is always a need for extra energy and possibility of 

failure. Therefore, it is easier to keep doing what has been done in past without changing 
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anything. The problem in this is that services lose meaning or they become ineffective. To 

encourage the staff, the management must adopt two basic rules.  

- Failure is not bad as long as the failing is happening relatively quickly  

- Blame game does not help anyone and there is a need to look only forward and 

not backwards. 

 

“Some organisations have a strategic focus on innovation: Employees are encouraged to 

think creatively and share new ideas. If the culture is aligned with innovation, employees 

are rewarded when their new ideas hit the jackpot, and they aren't penalised for 

constructive failures. In fact, “failing fast” is an encouraged behaviour.” (GCHQ Boiling 

Frogs, page 18.) 

The thesis was a very useful exercise for me to understand better how improvement 

models work and what kind of modes are used. What was surprising for me was that Six 

Sigma is quite a detailed improvement framework that can be used in any improvement 

areas. ITIL CSI is based on the PDCA model which is in the Six Sigma too but has much 

more tools that can be used. Basically, if Six Sigma is something a person has been 

certified as yellow, green or back belt it is very likely that the person is able to run any 

improvement process within ITIL CSI.  

Lean framework is providing idea set how to do things faster. The old waterfall model 

starts to be ineffective nowadays when information is moving fast and resolutions are 

needed fast. Therefore, Lean’s basic concepts with efficiency and resource flows are 

providing a very good demonstration how efficiency flow could work much better than the 

usual resource/waterfall model. The old industrial ways to work start to become 

problematic as it takes too long to solve things and the information can change too much. 

I personally believe that the ITSS division especially in the helpdesk area would benefit 

much about efficiency flow rather than resource flow. 

The project was set on hold after December 2018. The project team did not come that far 

with the actual process but got a good start that should continue as soon as possible. The 

first survey was created and the second survey about expectations is needed. After the 

customer expectations are clear, the team should carry on and plan how the process 

should look like. After the process part is clear there needs to be a common agreement 

about where the CSI database will be. I personally think that Service Now is the best 

place for that because the application is a central operational system for the division with 

a long life cycle in the organisation. There have been some discussions to use Share 
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Point as a database too. Share Point is also a central system and has a long life cycle in 

the organisation but its basic function is to maintain documents. It is possible to use Share 

Point applications that are out of the box features in the system but I still think Service 

Now is something everybody uses every day because it is working as an operational 

system, whereas Share Point is more about documentation management. I see the 

document part as a problem because filling in information will not be as agile as it is in 

Service Now where you just add information to columns.  

This can be done in Share Point too as templates and workflows but it just doesn’t feel 

that natural to me. The division staff are also better aware of Service Now and how to use 

it so that too would support the use of Service Now as the CSI database. 

It will be definitely interesting to see how much the real-life project will be different from 

the suggestion that this thesis gives. I would expect that the Six Sigma principles will be 

followed but they might not be that visible during process implementation. 

Six Sigma green belt training and this thesis in combination gave me much more 

knowhow of this process and new tools and ideas that I can use in real life when running 

projects so it is easy to say these two matters support my professional skills in a way that I 

can use in my everyday work. 
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8.3 Appendix 3. Structure of the Service Improvement team (2/2019) 
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8.5 Appendix 5. Process Improvement charter. 
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8.6 Appendix 6. DMADV reference guide 
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8.7 Appendix 7. Example of FMEA table 
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8.8 Appendix 8. Fishbone (Six M’s) - elements affect by CSI process 
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8.9 Appendix 9. Storyboard master slides 
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