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Abstract 

This report describes the master thesis performed at the division Flight Safety of KLM 
Royal Dutch Airlines. Based on an extensive study in the hampering factors in the current 
implementation process of changes proposed in incident reports, a new implementation 
model as well as an evaluation method have been developed to stimulate the use and 
implementation of recommendations. 
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Preface 

Na 6 jaar studeren is het einde van mijn studententijd aangebroken. In de jaren dat ik in 
Eindhoven woonde heb ik vele mooie en nieuwe ervaringen opgedaan. Naast het bij tijde 
hard studeren heb ik erg van het Eindhovense studenten- en uitgaansleven mogen 
genieten, in Barcelona gewoond en officieel ook gestudeerd, veel gereisd met ESTIEM, 
daar ook een bestuursfunctie vervuld, en wat vooral belangrijk om te noemen is, nieuwe 
goede vrienden ontmoet. 

Na 5 jaar in Eindhoven gewoond te hebben, heb ik het Brabantse land verlaten en ben ik 
in Amsterdam gaan wonen. Na enige opstartproblemen (dit was voornamelijk in de 
ochtend ... ) ben ik toch enigszins aan het werkende en Amsterdamse !even gewend. Het 
was zeker een geweldig jaar om op terug te kijken ! 

Tijdens mijn studiejaren heb ik veel steun gehad van een aantal mensen. Allereerst wil ik 
mijn KLM begeleider Ruud bedanken, vele uren heeft hij vrij gemaakt om mij te helpen. 
Zonder zijn enorme hulp, en geregeld ook afleiding, had ik niet op deze manier kunnen 
afstuderen. Nu maar hopen dat het verslag niet in die ene doos terechtkomt ... Jan en Ad, 
mijn TU/e begeleiders, wil ik ook graag bedanken voor de kritische noot, het bijsturen 
waar nodig was en de wetenschappelijk expertise die soms bij mij ontbrak. 

Ook wil ik iedereen van de afdeling OI en OG ontzettend bedanken voor de gezellige en 
leerzame tijd die ik bij ze heb gehad. Vooral de vele uitstapjes naar o.a. cargo, het 
dierenhotel, het brandhok, in de simulators, op het platform en de hangars waren 
onvergetelijk! 

Mijn lieve vriendjes en vriendinnetjes, ouders en huisgenootjes waar ik altijd de 
onvoorwaardelijke steun en gezelligheid van heb gehad tijdens mijn gehele studieperiode. 
Jullie hebben dit voor rnij een onvergetelijke tijd gemaakt! 

Om de balans op te maken: na 6 jaar studeren lust ik nog steeds geen bier, heb ik vele 
goede en lieve vrienden erbij gekregen, heb ik vele onvergetelijke avonden en nachten 
doorgebracht met de blauwe munten en op stratum (dit een van de redenen is dat ik nu 
geen tequila meer kan zien), verkies ik het blond toch boven bruin, heb ik enorm veel 
mogen reizen voor ESTIEM, ben ik verknocht aan de stad Barcelona, blijf ik als 
Amsterdamse toch fan van carnaval en ben ik ook nog eens ingenieur. .. 

Naomi Tolhuizen 

Amsterdam, Juni 2007 
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Executive summary 

KIM and Flight Safety mvision 

This master thesis has been performed within the international airline company KLM, at 
the division Flight Safety. The Flight Safety division is concerned with the investigation 
of incidents which happen during the flight operation of KLM aircrafts. If an incident is 
decided upon investigation, an incident investigation team will perform a thorough 
analysis of the gathered incident facts . When conclusions about the incident have been 
formulated, several recommendations will be listed in the incident report which form the 
basis of improvement of internal processes, procedures etc. These recommendations 
should ensure that future similar incidents are prevented to occur. 

Research problem 

The research objective has been composed after input from KLM, TU/e supervisors and the 
orientation of the problem environment during the first months. 

Research objective 

To design a structured and participative change and implementation process which optimizes 
the effective implementation and use of changes after incident investigations have taken place, 
by analyzing the dominant failure factors of implementations within KIM Royal Dutch 
Airlines. 

From the research objective three research questions can be distilled. These questions will 
be the guidelines for this master thesis. 

Research question I 

What are the dominant hampering factors in the current implementation process? 

Research question II 

What structured and participative change process can be used to optimize the quality of the 
proposed changes (recommendations in incident reports), and how can this be implemented? 

Research question ill 

What evaluation process can be used to test the practical effectiveness of changes, made after 
incident investigations? 

literature review 

Change processes are continuously taking place in a wide variety of settings within 
organizations. But change processes in organizations do not always achieve their intended 
results. Why do organizational change processes sometimes fail? What can be done to 
ensure a successful implementation? What method can be used to guide the intervention 
process to obtain a structured working plan? 

In this thesis change will be defined as 

A process which sets out to make the existing work different. [Robbins, 2001} 

Changes should be guided by people who are usually known as change agents. Change 
agents are those who are responsible for managing the whole change process. Two 
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different types of change agents are distinguished: (1) internal change agents, and (2) 
consultant change agents. 

1. Internal change agents 

Internal change agents are people who are involved with the processes on a daily basis. 
For that reason, they are more careful about introducing radical changes, especially when 
there may be negative side effects. For example when an employees' work processes will 
be subject of major changes, internal change agents will not be that enthusiastic if they 
concern their processes. 

2. Consultant change agents 

Consultant change agents are people who are not immediately involved in the process that 
needs to be changed. By using a consultant change agent, a more objective view of the 
process is guaranteed. Consultant change agents will more easily introduce second-order 
changes within organizations than internal change agents do. 

According to Davis, et al ( 1997), several hampering factors for change processes have to 
be eliminated. It might equally well be argued that several elements have to be present 
during a change process to ensure a successful implementation process. Several factors 
that stimulate a successful change process are listed below. 

1. Structured project management; 

2. Orientation of environment of change; 

3. Clear goal of the intervention; 

4. Intensive communication and information sharing; 

5. Employee involvement and participation from the start; 

6. Involvement of a consultant change agent; 

7. Continuous monitoring of the implementation process; 

8. A minimum amount of time between inception of the intervention idea and the actual 
implementation; 

9. Realization of guiding/ coaching/ development model for the managers; 

10. Commitment by management; 

11. Mandate for employees. 

Several models for implementation processes from Grol (2006), Cicrnil (1999) Novelli, 
Kirkman & Shapiro (1995) and Nash, Childe & Maull (2001) (among others), which are 
presented in scientific literature, have been reviewed and judged on their positive and 
negative elements. From these models, one new model has been composed which will be 
named the "ideal implementation method from scientific literature". This model also 
includes elements which were previously presented to stimulate an effective change 
process. 

Step 1: Jointly diagnose problem and development of proposal for change; 

Step 2: Visualize current process, target group and setting/environment of change; 

Step 3: Develop a shared vision of how to organize and what the project deliverables are; 

Step 4: Spread changes throughout the organization without pushing it from the top; 

Step 5: Implementation process; 

Step 6: Stabilize situation and embed changes in daily work; 

Step 7: Monitor changes; 
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Step 8: Adjust changes according to the findings of the evaluation process. 

Research metlwdology 

Research method 

The research model for this thesis has been composed after the model of Verschuren and 
Doorewaard (1995) as well as Van Aken, Van der Bij and Berends (2003). The research 
model consists of four phases; A, B, C and D, which will be carried out chronologically. 
Process A encompasses the collection of data by means of interviews, examining internal 
documents and conversations with experts. This process will result in a list of bottlenecks 
in the current working processes. In the phase B, these bottlenecks are confronted with 
the current process and with information which will be gathered from scientific literature. 
Both confrontations will lead to an analysis which takes place in process C. This has 
resulted in an optimal implementation method as suggested by the scientific literature. 

Method of data collection 

Data collection took place by means of consulting scientific literature, interviews, 
examining internal KLM documents and conversations with several experts from the 
Eindhoven University of Technology (TU/e) and KLM. 

Method of data analysis 

Analysis of interviews and internal document information 

As a result of the orienting interviews and an internal look at the process, several 
conclusions about bottlenecks in the current working process have been drawn in 
cooperation with several experts from the Eindhoven University of Technology and KLM 
Royal Dutch Airlines. 

Drafting a new current work process 

After studying internal documents about the working processes, it turned out that several 
documents contain process descriptions, but these do not describe one generally applied 
working method. Therefore a new process diagram was composed in this thesis to obtain 
a full picture of the current working process. 

Bottleneck measurement 

Nineteen bottlenecks have been identified in the implementation to assess the major 
impeding factors in the current implementation process. Buunk and Veen (1995) propose 
a tool which can be used to scale items in terms of two variables: Factor of influence and 
Importance. Several people involved in the implementation process were asked to scale 
the nineteen bottlenecks. Numbers between one and five are used to indicate which 
degree of severity each bottleneck has for both of the variables with one as the lowest and 
five as highest grade. 

Eight respondents have graded the nineteen individual bottlenecks. Demaree, James & 
Wold (1984) present a method which can be used to estimate the interrater reliability 
within group scaling. This calculation was performed to evaluate the agreement among 
the individual grading of bottlenecks by respondents. Also, a Pearson correlation has been 
calculated to see which respondents agree most on the grading of bottlenecks. 

Ishikawa diagram 

An Ishikawa (or cause and effect) diagram has been composed to give a well-ordered 
overview of all the bottlenecks in the current process, Hedley (2005). The main problem 
as identified in the Ishikawa diagram, is: "the sub optimal process for effective practical 
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implementation of recommendations ". The causes for this can be found in the seven fields 
of bottlenecks: Insufficient knowledge and sharing of information, a lack of cooperation 
between Flight Safety & Quality Assurance, No optimal implementation process, No 
optimal use of recommendations, Inconsistencies with Q Pulse, Difficulties with the 
incident report and Difficulties with set targets. These problem areas were further 
specified into specific bottlenecks. 

Results 

The results of this master thesis can be summarized by answering the three research 
questions . 

The first research question: What are the dominant hampering factors in the current 
implementation process? 

The main hampering factors in the current process were defined based on the bottleneck 
selection. The following seven dominant bottlenecks were identified: 

No formal possibility to discuss and brainstorm about reports; 

No effective functioning of the review board; 

Missing audit on effective implementation process; 

No feedback during the implementation process; 

No working plan is made for the implementation process; 

Missing overall control on the implementation process; 

Existing "room for interpretation" of recommendation. 

The second research question: What structured and participative change process can be 
used to optimize the quality of the proposed changes (recommendations in incident reports), 
and how can this be implemented? 

To answer the second research question, a new implementation method has been proposed. 
With the use of scientific literature, an eight phased model has been composed. This model 
should stimulate a more structured way of working for the investigators, as well as ensure that 
recommendations are implemented in practise. 

The eight-phased model consists of the following activities: 

Phase I: Conclusions are stated after the incident investigation 

The result of this phase is the completion of the incident investigation by means of a 
specific statement of the conclusions and the appointment of a change agent and a contact 
person at the receiving division. 

Phase 2: Joint development of recommendations 

The result of this phase is the formulation of the recommendations and the completion of 
the incident investigation report. The recommendations are stated with the help of the 
receiving division. 

Phase 3: Visualizing current process, target group and environment of change 

During this phase, the receiving division will draw a timeline after analyzing the 
availability of resources. This will be the input for the next phase, phase 4. 

Phase 4: Developing a working plan and drawing a timeline for the implementation 
process 

The final timeline for the implementation process will be set with the use of a risk assessment 
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on the incident. A working plan will be developed to establish a structured implementation 
process. 

Phase 5: Implementation process 

The actual implementation of the recommendations takes place during this phase. At pre-set 
times the contact person sends an update of the process to the change agent. 

Phase 6: Evaluation process 

With the use of a questionnaire, feedback to Flight Safety will be generated about the 
formulated recommendations and the implementation process. 

Phase 7: Stabilize situation and embed changes in daily work 

If the incident report is included in the yearly audit planning, this phase will be performed, 
otherwise, the implementation process ends after phase 6. During this phase, some time is 
taken to give the process some time to implement the changes in the daily processes. On 
average it takes half a year before the audit starts. 

Phase 8: Audit process 

An existing KLM audit will be performed on several recommendations in the incident 
report. By using an audit process, the new implemented changes are checked on practical 
implications and whether the process functions properly with the interventions. The 
results of the audit process will be stored in an audit report, which is communicated to the 
Flight Safety division. 

The third research question: What evaluation process can be used to test the practical 
effectiveness of changes, made after incident investigations? 

To answer the third research question, an evaluation process has to be developed to introduce 
a feedback loop to the Flight Safety division after the implementation process has taken place. 
In the previously presented eight-phased implementation process, phase 6 and 8 encompass 
this evaluation method. For each recommendation the questionnaire will be performed and if 
the incident report is included in the yearly audit planning, an audit will be done as well. This 
audit is an existing audit process at KLM. It will be performed after the whole implementation 
process has been conducted and no modifications to this audit process will be done. The 
output of the audit process will be communicated to the Flight Safety division by means of an 
audit report. 

Conclusions and recommendations 

How the eight-phased implementation model should be used practically 

The eight-phased implementation model suggests an implementation process which 
concerns major change processes. If, as a result of the recommendations, smaller changes 
need to be made, the implementation model can be adjusted according to the severity of 
the particular recommendation. 

Bottleneck elimination 

With the new implementation process for recommendations, the effect of nine out of 
eighteen bottlenecks has been minimized or even eliminated. 

A lack of sharing information by Flight Safety and Quality Assurance divisions; 

Missing audit on effective implementation process; 

No feedback during the implementation process; 
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No working plan is made for the implementation process; 

Missing overall control on the implementation process; 

Existing "room for interpretation"; 

No structured input for Q Pulse; 

No structured and unambiguous way for the process of gathering support for 
recommendations; 

Report is not read by relevant people. 

Reflection on theory 

It appears, after confronting the theory with the practical work situation, that many 
methods are too abstract to be used in practice. Most information for composing the final 
KLM implementation process, has been gathered from the model which Grol (2006) 
suggests . The continuous monitoring and steering as proposed by Grol (2006), is 
especially included in the implementation phase (phase 5) of the new model. This ensures 
that all stakeholders will be involved with the implementation process and that no issues 
are forgotten. 

Reflection on practice 

Several recommendations for a successful use of the proposed implementation process are 
proposed: 

Improve cooperation among ground investigators; 

Appointment of change agent; 

Minimize throughput time for investigation process; 

Better use of historic incident investigation information ; 

Include incidents in yearly audit planning; 

Use investigators more often to perform audits . 

Reflection on the methodology 

Statistical calculations on individual raters ' assessment of the bottlenecks revealed low 
agreement. If the results of the respondents' bottleneck grading had been intensively 
jointly discussed, the cause of this might have been identified. 

Recommendations for further investigation 

After the performance of this master thesis, some recommendations can be listed for 
further investigation: 

Study on implementation process of corrective action; 

Study on performance implementation process; 

Study on method to improve coherence amongst investigators. 
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1. Introduction 

This master thesis has been written to finalize a 

master's degree in Industrial Engineering and 

Management Science at the Eindhoven University of 

Technology. It has been conducted within KIM Royal 

Dutch Airlines, at the Flight Safety department. This 

chapter consists of a short introduction to the company 

and its departments as well as a short overview of its 

processes and the problem. 

1.1 KIM Roytd Dutch Airlines 

KLM Royal Dutch Airlines was founded by Albert Plesman in 1919 and is the oldest 
airline in the world still operating under its original name. KLM Royal Dutch Airlines is 
now a worldwide operating airline company. Its home base is Amsterdam Airport 
Schiphol, one of the most modem airports in the world. The company forms the core of 
the KLM group, including KLM Cityhopper, KLM UK and operator in the leisure market 
(the low-cost airline of KLM), Transavia.com. In cooperation with alliance partner 
North West Airlines and other European and intercontinental airline partners, KLM offers 
flights to about 360 destinations in 78 different countries around the world. 

KLM mission statement 
"By striving to attain excellence as an airline and by participating in the world's most 
successful airline alliance, KLM intends to generate value for its customers, employees 
and shareholders." (source: www.klm.com) 

In the course of fiscal year 200412005, Air France and KLM Royal Dutch Airlines 
became the largest European airline group; one group, two airlines, three businesses. Each 
airline has retained its own individual identity, trade name and brand. The three core 
businesses are passenger transport, cargo transport and engineering & maintenance. 
Together they also became a member of SkyTeam (see figure 1.1), a global alliance in 
which several important European, American and Asian airlines have joined forces 
(including Air France, Alitalia, CSA, Delta Airlines and Korean Air). NorthWest 
Airlines, with which KLM has had a strong transatlantic alliance for more than ten years, 
and Continental Airlines joined SkyTeam at the same time. As a member of SkyTeam, 
KLM will become a key player in 
a global alliance that commands an 
important position in the world's 
three major economic areas: 
America, Asia and Europe. KLM 
(with its partner Kenya Airways) 
and Air France both have a strong 
position in Africa. 

Figure 1.1: SkyTeam members 

The organizational structure of KLM Royal Dutch Airlines consists of a board of 
managing directors, a corporate centre, several facility departments and five business 
units ; Passenger Business, Cargo Business, Engineering & Maintenance Business, 
Charter & Low Cost Business and Subsidiaries. The three core activities of KLM Group 
are cargo transport, engineering & maintenance and passenger transport. 
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1.1.1 Cargo Busine~ 

KLM Cargo offers a wide range of air transportation services for handling general and 
special cargo. Since September 16, 2004, KLM Cargo has been a member of SkyTeam 
Cargo Alliance. KLM Cargo takes care of approximately 500,000 tons of freight a year. 
Next to the three 747-400 full freighters, KLM distributes cargo with seventeen 747-400 
combi aircraft. 

1.1.2 Engineering & Maintenance Business 

KLM has its own Engineering & Maintenance (E&M) division, which provides 
maintenance to all KLM aircraft and over twenty foreign airlines. E&M is specialist in 
four areas: total aircraft care, engines, line maintenance and specials. 

1.1.3 P~enger Business 

The department for passenger transportation is responsible for all services concerning the 
passengers. 

1.2 Flight Silfety 

This thesis has been written at the division within the Flight Operations business unit (see 
figure 1.2): Flight Safety. The Flight Safety, Quality Assurance, Regulatory Compliance 
and Engineering Development divisions are joined in one department. The following 
organizational chart represents the position of this department within KLM Royal Dutch 
Airlines. For more detailed organizational charts, please view Appendix II. 

Cargo 

Commercia Alliance!: 

8737 unit 

Engineering & 
Maintenance 

Netwof'i( lnnigh1 
Services 

KLM Royal Dutch Airlines 

Passenge1 
Transport 

Charter& Low 
Cos1 

Flighl 
Operations 

Grounc 
Services 

Fleet 
Services 

Flight Safety Quality Assurance 
Regulatory Compliance & 
Engineering Developmen1 

Subsidiaries 

KLM 
Cityhopper 

Air Traffic 
Management 

Figure 1.2: Overview organizational context Flight Safety division 

1.2.1 Flight Operations 

CCC 

One of the three main business units is Passenger Transport. This unit consists of several 
units, one of which is Flight Operations. Their mission is to provide capacity and services 
for flight operations to the global airline company. The process owner is responsible for 
the flight process and all the resources which are necessary to execute the flights . 
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1.2.2 Quality Assurance 

Quality Assurance (QA) checks the processes and procedures within the Flight 
Operations division as well as the quality at other airline companies around the world by 
conducting audits. The aim of performing audits is to ensure that all processes within the 
company follow the company policies and that other companies have the same safety 
standards as KLM. This is done to improve code-sharing, when airline companies 
combine flights. 

1.2.3 Regulatory Compliance 

Regulatory Compliance (RC) ensures that all manuals are in compliance with the rules 
and regulations stated by the authorities, for example Joint Aviation Authorities (JAA), 
International Civil Aviation Organisation (!CAO) and Federal Aviation Administration 
(FAA). 

1.2.4 Engineering Development 

Development Engineering (DE) is responsible for flight deck specification and 
development of communication, navigation, surveillance systems and flight safety 
equipment on board of KLM aircraft. This is to ensure that the KLM fleet meets the 
operational standards for these systems required by authorities. 

1.2.5 Flight Safety 

This master thesis focuses on the specific work processes that take place at the Flight 
Safety division . Flight Safety has two main tasks: incident investigations and flight data 
analysis. For the organizational chart of the Flight Safety division, please view Appendix 
II. 

Incident Investigations 
Flight Safety (FS) investigates occurrences (reportable accidents and serious injuries) 
associated with the operation of the aircraft which takes place between the time when any 
person boards the aircraft with the intention of flight and the time when all persons have 
disembarked (!CAO). The division is notified of any occurrences so that an incident 
investigation may be started. An incident investigation is to be performed by an internal 
investigation team and all findings are to be included in an incident report. This incident 
report states recommendations aimed at triggering a certain change at a specific division 
to prevent any re-occurrence of the incident. 

Flight data analysis 
Next to the investigations, Flight Safety monitors operational trends and analyzes flights 
with the Aircraft Conditioning Monitoring System (ACMS). ACMS data are analyzed by 
comparing data with certain pre-set parameters. 

This thesis concentrates on the process of incident investigations, more specifically on the 
process of implementing the practical recommendations after an incident investigation. 
Currently, implementations are the full responsibility of the division where the changes 
have to be made, Flight Safety members or incident investigators are not involved in any 
way during the implementation process . In this thesis a new design of the current 
implementation process will be proposed in order to ensure recommendations being more 
effectively implemented and put to practice. To introduce feedback systems after the 
implementation process took place, an evaluation process will be suggested as well. 

With this context in mind, the research objective will be presented in the 
following chapter. 
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2. Research problem 

To have consensus for all parties involved about the 

objective of this master thesis a clear goal is 

indispensable. A research objective will therefore be 

proposed in paragraph 2.1. Accordingly, to accomplish 

this objective, three research questions will be 

formulated in paragraph 2.2. 

2.1 Research objective 

Underlying this research objective are some requests made by KLM Flight Safety & 
Quality Assurance management. After an incident investigation has taken place, a similar 
incident may occur again. Once an incident investigation and the resulting incident report 
are finished, there is no more involvement of the Flight Safety department. There is no 
evaluation or feedback channel after the implementation process of recommendations has 
taken place. 

The main question which came from the Flight Safety & Quality Assurance management 
is if the recommendations made after an incident investigation are effective and prevent 
the re-occurrence of similar incidents in the future. 

KLM Flight Safety & Quality Assurance hopes that with this thesis answers can be given 
to the following questions: 

What is the quality of the recommendations made in incident reports? 

Are the recommendations feasible and understandable for the divisions which 
are responsible for implementing the changes? 

Are the changes and improvements that were recommended after incident 
investigations implemented and used correctly by the organization? 

The first question, "perform a test of the quality of the recommendations made in incident 
reports" is a difficult one. Recommendations are implemented by divisions and used by 
several organizational members. If a recommendation is of high quality, but is poorly 
implemented or applied, this will result in a low quality outcome. However, it would be 
incorrect to draw this conclusion straightforward. Evaluation of the effective use of applied 
recommendations appears to be measurable. This depends however upon two factors: (1) the 
quality of a recommendation and the implementation and (2) the practical use of the change. A 
research question is dedicated to this issue. It is therefore not only sufficient to test the quality 
of recommendations to be able to assess their effectiveness. 

The second and third questions as requested by Flight Safety & Quality Assurance 
management, are used to formulate the final research questions for this research report. 

As a result of interviews which were held with several Flight Safety & Quality Assurance 
members in October 2006, and as a result of discussions with Flight Safety management 
thereafter, the following research objective has been drawn up: 
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Research objective 

To design a structured and participative change and implementation process which optimizes 
the effective implementation and use of changes after incident investigations have taken place, 
by analyzing the dominant failure factors of implementations within KLM Royal Dutch 
Airlines. 

2.2 Research Questions 

From the research objective three research questions can be distilled. These questions will 
be the guidelines for this master thesis and the further project management. 

Research question I 

What are the dominant hampering factors in the current implementation process? 

Research question II 

What structured and participative change process can be used to optimize the quality of the 
proposed changes (recommendations in incident reports), and how can this be implemented? 

Research question ill 

What evaluation process can be used to test the practical effectiveness of changes, made after 
incident investigations? 

Research questions have been formulated to eventually accomplish the 
research objective. These questions will be answered in the following 
chapters. Chapter 3 gives an overview of scientific literature which has been 
used to compose the final new design. Chapter 4 explores the research 
method used as a guideline for accomplishing this master thesis. Chapter 5 
presents the current working process. The last part of this report describes the 
bottlenecks in the current process, a new design proposal for the 
implementation process of recommendations and, subsequently, an evaluation 
method in chapter 8. To conclude this report there will be some 
recommendations and conclusions. 
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Analysis 
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3. Literature review 

This chapter provides an overview of the research 

literature. First an introduction to the literature review 

will be provided in paragraph 3.1. With in paragraph 

3.2 the terminology which is used. Further on, this 

chapter explores what has been written about two 

aspects related to this master thesis: in paragraph 3.3 

elements which stimulate effective change processes 

and in paragraph 3.4 models for implementation 

processes. 

3.1 lntroducti.on to the literature research 

The reason for emphasizing change processes within organizations is perfectly stated by 
Shearon (2006): 

'I love change, I embrace it; as long as it is for a reason, and one that can be made 
clear to everyone in the organization' [Shearon, 2006] (In Coleman, 2006, pp. 33) 

Change processes are continuously taking place in a wide variety of settings within 
organizations. But change processes in organizations do not always achieve their intended 
results . Why do organizational change processes sometimes fail? What can be done to 
ensure a successful implementation? What method can be used to guide the intervention 
process to obtain a structured working plan? 

These are the questions that were the basis for the existing literature research and led to 
the following research objective: 

Research objective: 

What factors have to be present during an intervention process to maximize the chance of 
an effective and successful implementation process and what intervention plan can be 
used to guide this process of change? 

To answer this objective, several elements which stimulate effective change processes 
will be presented. In addition, several methods used to guide implementation projects will 
be discussed, which might result in an ideal implementation process distilled from 
scientific literature. 

3.2 Terminology 

Change is a word with which each individual has different associations. Some people feel 
comfortable with changing situations, others want to maintain existing work procedures, 
environments, and so on. This survey of literature research deals with processes in 
organizations where change is a mandatory part of the work. Change processes will 
stimulate the implementation of new working methods, tools, and so on, in an existing 
organizational environment. In this thesis change will be defined as 
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A process which sets out to make the existing work different. [Robbins, 2001] 

Different types of change are possible, one of which is the so-called 'planned change': 

Planned change is a change process which is pro-active and purposeful. It is an 
intentional goal-oriented activity. [Robbins, 2001] 

Changes should be guided by people who are usually known as change agents. Change 
agents are those who are responsible for managing the whole change process. Two 
different types of change agents are distinguished: (I) internal change agents, and (2) 
consultant change agents. 

Internal change agents 

Internal change agents are people who are involved with the processes on a daily 
basis. For that reason, they are more careful about introducing radical changes, 
especially when there may be negative side effects. For example when an 
employees' work processes will be subject of major changes, internal change 
agents won' t be that enthusiastic if they concern own processes. 

Consultant change agents 

Consultant change agents are people who are not immediately involved in the 
process that needs to be changed. By using a consultant change agent, a more 
objective view of the process is guaranteed. Consultant change agents will more 
easily introduce second-order changes within organizations than internal change 
agents do. 

When talking about change activities, implementation processes automatically emerge. A 
change in a certain environment often requires implementation of new working methods, 
techniques, regulations, and so on. 

A good definition for the implementation process is stated by Ginzberg: 

"Beginning with the first thought of developing a system, and not ending until the user 
either is satisfied that he is in control of the system or has abandoned the project" 
[Ginzberg, I979]. 

Another fine definition of implementation is: 

"Implementation is the process of communicating, piloting, launching, monitoring and 
modifying interventions. Its intended outcome is the institutionalization of the planned 
interventions" [Moseley & Hastings, 2005]. 

3.3 Elements which stimulote effective change processes 

"Introducing an innovation in daily processes. This demands effective communication 
strategies and elimination of hampering factors for the change process. This can be 
accomplished by using education and strategic techniques in practise" [Davis, Tailor
Vaisey, 1997] 

According to Davis, et al ( 1997), several hampering factors for change processes have to 
be eliminated. It might equally well be argued that several elements have to be present 
during a change process to ensure a successful implementation process. Several factors 
that stimulate a successful change process are listed below. 
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1. Structured project management 

Starting an implementation process requires coordination. This coordination will 
encompass the assignment of change agents, development of project planning, setting up 
communication channels, formulating change goals and strategies, etcetera. Sufficient 
time should be given to the following: what action has to be taken to accomplish a 
successful implementation? How does the change process have to take place? What 
resources are necessary and are they available? Dignan and Carr (1992) stated: "Perhaps 
the most essential ingredient to successful program implementation is having resources 
available when they are needed" (1992, p.130). 

2. Orientation of environment of change 

Before starting an implementation process, the setting of the intervention has to be 
examined. Questions like the following have to be answered: In what environment does 
the intervention take place? What resources are available, such as .... ? What are the 
restrictions of the current working environment on the change process in terms of .... ? 

There is no obscurity at the start of the implementation process about the necessary 
resources. Agreements should be formally drawn up so that there are no problems about 
finances, employees or resources. 

3. Clear goal of the intervention 

Before the start of an intervention, the desired state or goal of the intervention should be 
clearly defined. All parties involved ought to have a shared vision on what needs to be 
changed and especially why this change of the current state is initiated. 

4. Intensive communication and information sharing 

It is essential to involve all stakeholders from the start of the change process. Involvement 
will increase the willingness to change, and therefore minimize the resistance to change. 

Information about progress must be shared throughout the process, which enables 
premature shifts and corrections in the implementation plan. There must be clear 
formulations about what is about to happen, what steps are to be taken and who is 
responsible. Any lack of clarity has to be dealt with as soon as possible. 

5. Employee involvement and participation from the start 

'What leaders should be communicating to their employees is, having listened to their 
ideas and their concerns, what they will implement and what they won't, given clear 
reasons. Employees will then feel involvement, engaged, and therefore more willing to go 
to the extra mile, even when facing change' [Yeung, 2006]. 

A participative process will involve all stakeholders from the initial stages of the change 
process. By early involvement the process will be of more interest to the people and 
stimulate greater participation during its actual implementation. A more supported and 
shared vision on the future and the change process can be created together, with each 
person taking responsibility for the successful implementation. 

6. Involvement of a consultant change agent 

A change agent should be appointed to guide the implementation process. This function 
can be fulfilled by an internal change agent or an consultant change agent as previously 
described. To attain the best result with change processes, it is recommended to appoint 
an external person who guides the implementation process with an objective overall view. 
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7. Continuous monitoring of the implementation process 

Continuously evaluate the implementation process; measure if the process goes as 
prescribed and steer if necessary. Give also feedback on a regular basis to the 
organization and its stakeholders. When the implementation process has finished , perform 
an evaluation on the effectiveness of the change process. 

8. A minimum amount of time between inception of the intervention idea 
and the actual implementation 

Once a desired target or outcome of the change process has been formulated, several 
people who do not support the change, will try to minimize the target level. Figure 3.1 
shows how the implementation process will take place. 
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Figure 3.1: Leap change by Vrakking, 1995. 

Time t2 represents the formal time when the decision is made about the desired outcome 
of the change process; the target level (SOLL level as show in the figure). From this 
moment, people who do not agree upon the target level will try to pull down the target, as 
represented by line "a". A slow implementation process is represented by line bl, a fast 
implementation by line b2. The intersections abl and ab2 reflect the difference between 
the results of the implementation of the fast and slow implementation. In case of a slow 
implementation, the results are just a fraction of the initial target level. It is therefore 
crucial that implementations are immediately initiated after the formal decision has been 
made. This also means that preparations for the implementation process must already be 
made during the design phase of the innovation. 

9. Realization of guiding/ coaching/ development model for the managers 

Support managers who are responsible for parts of the change process in terms of a 
coaching model. This will improve the manager's skills and capabilities to guide the 
change processes since it is essential that the managers of implementations have sufficient 
and specific skills to manage the change process. 

10. Commitment by management 

Make sure that before the start of the implementation process, senior management is 
involved and committed to the change process. Approval should be received about the 
direction which the recommendations are going to take in the organisation and any 
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unfeasible recommendations should be eliminated at an early stage. Formal approval will 
make hierarchical deci sions easier later on in the process. 

11. Mandate for employees 

Give stakeholders of the implementation process empowerment to make decisions on 
their own. By giving a mandate, people will feel more involvement with the change 
process, which stimulates more dedication to their work. 

3.4 Ideal implementation method from scienti,fic literature 

Several models for implementation processes, which are presented in scientific literature, 
have been reviewed and judged on their positive and negative elements. From these 
model s, one new model has been composed which will be named the "ideal 
implementation method from scientific literature''. This model also includes elements 
which were previously presented to stimulate an effective change process. In the model in 
figure 3.2, these elements are listed in the boxes on the right. 

In the ideal model, each phase can be defined in terms of four elements: communication, 
action, auditing and feedback as proposed by Mosely, et al (2005). Step 1 of the ideal 
model will be discussed in terms of the four elements in table 3 .1. 

Table 3.1: Moseley and Hastings step definition (source: Mosely, et al 2005) 

Task step 1 Jointly diagnose problem and proposal for change 

Communication * Brainstorm together about what the current problem is; 
* Inform relevant management about decisions; 
* Involve stakeholders in the conversations and keep them up to 
date. 

Action *Jointly develop problem definition; 
* Formulate goals for the intervention process. 

Auditing * Check if the correct problem has been identified; 
* Identify early barriers to a successful implementation process. 

Feedback * Signal the completion of this phase. 

The whole process will be guided by a consultant change agent. This person will take an 
objective view of the processes and can steer activities easily, if necessary. 

Step 1: Jointly diagnose problem and development of proposal for change 

All stakeholders will jointly formulate what the desired goal for the change process is . 
The trigger to the change action will therefore be discussed as well. What is the reason 
that a change is necessary? All of the people involved will be informed about the current 
and desired situation. 

Step 2: Visualize current process, target group and setting/environment of change 

The setting of the change process will be examined to determine what the restrictions of 
this current process are and what the time frame is. 

Step 3: Develop a shared vision of how to organize and what the project deliverables 
are 

Develop a working plan for the upcoming implementation process. Include elements like 
resource allocation, time frame, deadlines, deliverables and finance. 
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Step 4: Spread changes throughout the organization without pushing it from the top 

Communicate the format for the change process to all stakeholders and therefore create 
commitment among them. Try not to use hierarchical power to communicate the 
necessary interventions. 

Step 5: Implementation process 

This process is the actual implementation process. The changes will be performed and at 
preset times an evaluation of the process will be introduced to adjust the changes, if 
possible. 

Step 6: Stabilize situation and embed changes in daily work 

Give the process some time to embed the changes into the daily working processes. Let 
the people work with the new situations, processes, procedures or techniques before the 
evaluation process starts . 

Step 7: Monitor changes 

Use an evaluation method to check if the changes that were made have reached the 
intended goal of the intervention process. Therefore a feedback mechanism will be 
established which will provide the organization with useful information about the 
implementation process. 

Step 8: Adjust changes according to the findings of the evaluation process 

Use the findings from the evaluation method to make some adjustments to the new 
process . Afterwards close the implementation process and communicate the results to all 
stakeholders. In addition, use the lessons learned from this process for future processes. 

Figure 3.2, on the following page, depicts the complete ideal implementation process with 
a description per phase of which elements have to be present to accomplish a successful 
implementation. 

The new design for the implementation process at KIM will be based on 
the information gathered from the scientific literature. The essential 
elements will be included and the ideal implementation method will be 
taken as a basis to design a new method for KIM. 

By Naomi Tolhuizen 26 



• Stimulating effective change processes: introducing new implementation methods 

Phase! 

Jointly diagnose problem and development o1 
proposal for change 

' 
l V1Sualize current process target group & settin~ I 

environment of change 

+ 

j Develop a shared vision of how to organize & what the 
project deliverables Ill! 

+ 

4 Spread changes throughout the organization without 
pushing it from the top 

+ 

! Implementation process 

+ 

E Stabilize situation and embed changes in daily worlc 

+ 

7 Monitor changes ·> evaluation process 

+ 

e Adjust changes according to the findings of the 
evaluation process 

Elementary factor5 

• Consultant change agent 
• Clear goal of the intervention process 
• Intensive communication and information sharing 
• Ensure employee involvement and participation from the star1 
•Continuous monitoring 
• Commitment from management 

•Consultant change agent 
• Orientation of environment of change 
• Intensive communication and information sharing 
•Continuous monitoring 
• Make sure the budget and manpower requirements are agreed before thE 
start of implementation process 

•Structured project plan 
• Intensive communication and information sharing 
•Continuous monitoring 
•Commitment from management 
•Time between generation of the idea and the actual implementation has to 
be kept minimal 

• Consultant change agent 
• Intensive communication and information sharing 
• Continuous monitoring 

•Consultant change agent 
•Intensive communication and information sharing 
• Continuous monitoring 

• Consultant change agent 
• Intensive communication and information sharing 
• Continuous monitoring 

•Consultant change agent 
• Intensive communication and information sharing 
•Continuous monitoring 

• Consultant change agent 
• Intensive communication and information sharing 
• Continuous monitoring 

Figure 3.2: An ideal implementation method from scientific literature 
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4. Research Method 

After the problem objective has been formulated, a 

research model has to be designed in order to structure 

the re-designing process. This method will be presented 

in paragraph 4.1. Data collection methods will be 

explained in paragraph 4.2 to state how the data have 

been gathered. The data analysis in paragraph 4.3 

shows how these data have been transformed into a 

new current process description, a bottleneck selection 

and the drafting of a new implementation and 

evaluation method. 

4.1 Research Model 

The research model for this thesis has been composed after the model of Verschuren and 
Doorewaard (1995) as well as Van Aken, Van der Bij and Berends (2003) . It gives an 
outline of the structure which has served as a guideline for the conducted thesis and for 
the development of a model for improving effective implementation and use of 
recommendations. This research model (see figure 4.1) has been developed to give a 
visual representation of the object and results of the master thesis research. 
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Figure 4.1: Research Model of the present study 
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The research model consists of four phases; A, B, C and D, which will be carried out 
chronologically. Process A encompasses the collection of data by means of interviews, 
examining internal documents and conversations with experts. This process will result in 
a list of bottlenecks in the current working processes. In the phase B, these bottlenecks are 
confronted with the current process and with information which will been gathered from 
scientific literature. Both confrontations will lead to an analysis which takes place in 
process C. This has resulted in an ideal implementation method as suggested by the 
scientific literature. This model will be confronted with the actual working environment 
to suggest a model that can be used at KLM to improve the implementation of 
recommendations within the organisation. This is the objective of this research (as stated 
in the box on the far right): 'tools and advice for improving effective implementation and 
use of recommendations'. 

Confrontations in the research model are represented by a confrontation arrow (as shown 
in figure 4.2). The vertical arrow represents the confrontation, the horizontal arrow says 
'from this confrontation, the following can be concluded'. For example the confrontation 
in phase B between the scientific literature and the bottlenecks. Scientific literature has 
been consulted concerning implementation methods, but the bottlenecks show which 
elements within implementation process are mainly important to be included in new 
implementation method at KLM. Therefore the scientific literature is combined with the 
results of the bottleneck selection which leads to a proposal for a new implementation 
process. 

Figure 4.2: Confrontation Arrow 

4.2 Method of data collection 

The objective of this master thesis is to design tools and offer advice for improving the 
effective implementation and use of recommendations. A first step to accomplish this is 
to gather data which will be used to define impediments in the current implementation 
process, and new methods and tools which can be used to improve the work. Data 
collection took place by means of consulting scientific literature, interviews, examining 
internal KLM documents and conversations with several experts from the Eindhoven 
University of Technology and KLM. 

4.2.1 Scientific literature 

Literature has been consulted about the object of this master thesis . The main items about 
which scientific literature has been consulted are: 

Success factors for effective change and implementation processes; 

Project management; 

Methods for structuring implementation and change processes. 

An overview of the findings can be found in the Chapter 3: literature review. 

4.2.2 Interviews 

In October 2006, fourteen interviews with several members of Flight Safety, Quality 
Assurance, Regulatory Compliance and Engineering & Development divisions were held. 
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The following stakeholders have been interviewed: director Fight Safety & Quality 
Assurance, deputy director Flight Safety & Quality Assurance, Flight Safety manager, 
ground investigators, pilot investigators, avionics engineers, senior quality consultant, 
consultant quality support and a development engineer. 

The goal of these exploratory interviews was to get an understanding of the current 
process of incident investigations, recommendation implementation, recommendation use 
and its bottlenecks. The current working process comprises the period from when an 
incident investigation starts until the changes have been made after the implementation 
process of recommendations. 

Each interview contained questions related to the pos1t1on and duties the person has 
within the department. Open questions were asked to stimulate information sharing by the 
person interviewed. Each person was asked to state his/ her view of the current working 
process . This working process encompasses the moment an incident occurs till the 
implementations resulting from the incident investigation have been made. A second 
point of attention during the interviews was that each person was asked to list several 
bottlenecks which may impede the current working process . All the information given in 
the interviews was collected and used anonymously. A full list of the interview questions 
can be found in Appendix V. 

During the last phases of this master thesis, again interviews were held with several of the 
interviewees. This was mainly done to 'check' if the information was correct or to ask for 
ideas and comments on the newly designed process. Everybody has shown a great 
willingness to cooperate at any time. 

4.2.3 Internal documents 

Internal KLM documents about working procedures, regulations, statutes and business 
plans, were studied to obtain a full picture of the setting of this research. The derived 
information has been used to draft a current process which describes the incident 
investigation and implementation process, and to have a basis to be able to state the 
bottlenecks. All internal documents have been dealt with confidentially. 

4.2.4 Conversations with experts 

Several experts from the Eindhoven University of Technology and KLM Royal Dutch 
Airlines have been consulted for advice on account of their expertise. Among other 
things, a joint discussion has taken place about results of interviews, decisions about 
evaluations, possible new directions and ideas to ensure a shared vision on the result of 
this thesis . 

4.3 Method of data analysis 

4.3.1 Analysis of interviews and internal document information 

As a result of these orienting interviews and an internal look at the process, several 
conclusions about bottlenecks in the current working process have been drawn in 
cooperation with several experts from the Eindhoven University of Technology and KLM 
Royal Dutch Airlines . 

All the interviewees provided sufficient information about their work and the current 
process . Many points of improvement, new ideas and bottlenecks were mentioned which 
contributed to a clear view of the overall picture. 

It is important to note that the interviewees defined the bottlenecks as problems although 
this does not automatically mean that they are all realistic problems. Besides, not all 
bottlenecks fall within the scope of this thesis. Hence, not all points of attention as put 
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forward in the interviews have been used since only the verifiable bottlenecks that are of 
any relevance to this master thesis have been included in this report. 

The information from the interviews can be categorized in seven groups of bottlenecks. 
These have been identified after the nineteen bottlenecks have been visualized in the 
Ishikawa diagram. This diagram will be further explained in paragraph 4.3.4. Several 
bottlenecks appear to share aspects and were therefore assigned to one group. 

4.3.2 Defining a new current working process 

After studying internal documents about the working processes, it turned out that several 
documents contain process descriptions, but these do not describe one generally applied 
working method. Ambiguity about certain parts of the process still exists within the 
department. A new process diagram is composed in this thesis to obtain a full picture of 
the current working process. For the organization some parts in this process may be 
missing, but they have been left out since they appear irrelevant for the subject of this 
thesis. For example, the information analysis has not been explained in more detail since 
it is intensively explained in internal working procedures. For this thesis it would be 
irrelevant to focus on this process. 

The newly formulated current working process will be discussed in Chapter 5. 

4.3.3 Bottleneck measurement 

A selection from the nineteen initially identified bottlenecks has to be made to assess the 
major impeding factors in the current implementation process. Buunk and Veen (1995) 
propose a tool which can be used to scale items in terms of two variables: Factor of 
influence and Importance. 

The Factor of Influence is defined by Buunk, et al (1995) as: "the possibility to influence 
a certain intervention''. 

The Importance is defined by Buunk, et al (1995) as: "the effect of an intervention''. 

Based on Buunk, et al (1995) I defined the factor of influence for the use in this master 
thesis as : "the factor of influence indicates to what extent it is possible to change the 
specific bottleneck within the current organizational culture". 

The variable Importance will be defined as: "the importance indicates what the effect will 
be if the individual bottleneck is minimized". 

The model proposed by Buunk, et al (1995) has been used for this master thesis to select 
the major bottlenecks, but has been modified as to scaling options. Buunk, et al (1995) 
scale each variable in terms of ++, +, 0, - and --. See table 4.1 for the explanation per 
variable. 

Table 4.1: Grading of variables by Buunk and Veen (1995) 

Grade Factor of influence Importance 

++ Easy to influence Very important 
+ Fairly easy to influence Important 
0 Moderate to influence Moderately important 
- Difficult to influence Not possible to choose 
-- Very difficult to influence Not possible to choose 
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In this master thesis, eight people within the functions investigator, Flight Safety 
Manager, Deputy Director Flight Safety & Quality Assurance, VP of Quality Assurance 
& Flight Safety and the Business Support Manager, all involved in the implementation 
process, were asked to scale the nineteen bottlenecks. For a comparison of this individual 
ranking of variables, I chose to use numbers as scaling items instead of positive/ negative 
classes. Table 4.2 shows the scaling for the bottleneck selection which is used in this 
master thesis. 

Table 4.2: Grading for this master thesis in table of bottleneck measurement 

Grade Factor of influence Importance 

5 Easy to influence Very important 
4 Fairly easy to influence Important 
3 Moderate to influence Moderately important 
2 Difficult to influence Slightly important 
1 Very difficult to influence Not important 

As shown in table 4.2, numbers between one and five are used to indicate which degree of 
severity each bottleneck has for both of the variables with one as the lowest and five as 
highest grade. 

It is necessary to compare grades of both variables of the nineteen bottlenecks. Factor of 
influence and Importance of the change are of equal relevance and have a regulating 
factor of one. A multiplication of both variables is used since both are equally 
indispensable for a successful process of change. A bottleneck may be graded as very 
important to be minimized, but if this is hardly possible to influence (factor of influence 
of 1 or 2) this may not result in a successful redesign. To accomplish a successful re
design of the implementation process, or any particular part of it, it is essential to assess 
feasibility as well as the importance to change. Factor of influence AND Importance 
therefore make the formula Factor of influence x Importance. 

Eight respondents have graded the nineteen individual bottlenecks. The results can be 
found in Appendix VIII. James, Demaree & Wold (1984) present a method which can be 
used to estimate the interrater reliability within group scaling. This calculation will be 
performed to evaluate the degree of agreement within the individual grading of 
bottlenecks by respondents. The following formula, as presented by James, et al (1984), 
has been used to calculate the interrater reliability (Rw8) of the individual nineteen 
bottlenecks for the Factor of influence, Importance and Factor of influence x Importance: 

Rwg = 1 - ( 0'2 I O" •• 2 ) 

Calculating with: 

µ=l:(X)/N; 

N= 8; 
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For the calculation of the CTcu2 for the Factor of influence and Importance, A = 5 
(since there are 5 grading possibilities; the numbers 1, 2, 3, 4 or 5); 

For the calculation of the CTcu2 for the Factor of influence x Importance 
calculation, A = 25 (since there are 25 grading possibilities; 5 x 5). This means 

that CTcu2 = 2.00. 

With the use of the SPSS programme [Field 2000], a Pearson correlation has been 
calculated to see which respondents agree most on the grading of bottlenecks. Only 
statistically significant correlations have been included in the correlation figure in 
Appendix X. 

With the results of the bottleneck measurement, which will be presented in Chapter 6, no 
conclusion can be drawn for the next steps in this master thesis research. The results of 
the bottleneck grading of the writer of this thesis are combined with the KLM 
supervisor's results into one table of bottleneck measurement as shown in Appendix XI. 
These grades are the result of a careful deliberation of each individual bottleneck on the 
Factor of influence and the Importance. 

4.3.4 Ishikawa diagram 

An Ishikawa (or cause and effect) diagram, Hedley (2005), has been composed to give a 
well-ordered overview of all the bottlenecks in the current process. In the box on the far 
right, the main problem is stated. It has several causes, which are represented with direct 
arrows. These bottlenecks may also have symptoms themselves. A root cause analysis has 
been conducted for this purpose. One 'cause' may result in different effects. The Ishikawa 
diagram can be found in Appendix XI. 

In this chapter the research method has been explained in more detail. In 
the following chapters an overview of the use of this method will be 
presented. 
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5. Current process of incident 
investigation and recommendation 
implementation 

The current process has been developed from internal 

process descriptions and discussions with several 

organizational members. First in paragraph 5.1, an 

overview of the complete process will be presented. 

Then in the following paragraphs this process is 

described in more detail as to incident investigation in 

paragraph 5.2, recommendations in paragraph 5.3 and 

the implementation process in paragraph 5.4. 

5.1 An overview of the complete process 

The investigation process starts due to an occurrence during flight, which can be defined 
as follows: an occurrence associated with the operation of an aircraft which takes place 
between the time any person boards the aircraft with the intention of flight until such time 
as all such persons have disembarked (ICAO). ICAO stands for International Civil 
Aviation Organisation and means that the signed governments have agreed on certain 
principles and arrangements in order that international civil aviation may be developed in 
a safe and orderly manner and that international air transport services may be established 
on a basis of equality of opportunity and may be operated soundly and economically. 

The occurrence can result in a situation where safety is not guaranteed. In this situation an 
investigation process can be started at the Flight Safety department. One of the results of 
the incident investigation is that recommendations are made. After acceptance for 
implementation, the recommendations have to be implemented during the improvement 
process in order to prevent a re-occurrence of the same incident. 

Figure 5.1 visualises the complete investigation process: 

Investigation 
Proces~ 

Figure 5.1: Current Process 

5.2 Investigation Process 

Recommendatiom 
lmprovemenl 

Process 

Corrective 
action~ 

fulfill tee 

Incidents will be investigated by the Flight Safety investigation team, which consists of 
three investigators, one of whom is the lead investigator. The lead investigator is the one 
with main responsibility for the investigation and he manages the whole process from 
start to finish of the incident report. The investigation team typically consists of a ground 
investigator (full time employee), a pilot investigator (part time at the office) and an 
investigator who represents the Dutch pilot association The latter participates in the 
investigation to ensure that protocol 17 of the collective agreement is followed. He 
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represents also the pilots by checking if no incorrect actions are taken with the data that 
are gathered. 

Occurrences which happen during the flight operation can be reported to the Flight Safety 
division in several ways. The process takes place before the actual incident investigation 
is started. A complete description of this process can be found in Appendix Ill. 

Two kinds of incident investigations can be started as a result of an occurrence during 
flight operation: full-range KLM investigations and Flight Operations investigations. In 
case of a full-range KLM investigations more divisions will be involved, Flight 
Operations investigations are concerned with internal processes. This thesis focuses on 
the Flight Operations investigations. 

5.2.1 Flight Operations investigation part I 

In case of a Flight Operations investigation process, several steps, represented in figure 
5.2, have to be taken. 

Form Investigation 
team 

Compose text for 
crew bulletin 

1----- Inform authorities 

Collect data 

Compose Factual 
Information 

Figure 5.2: Division Investigation Part I 

First the Flight Operation investigation process starts by composing an investigation 
team. This team will consist of three investigators as mentioned previously in this section. 

At the start of an incident investigation, a crew bulletin is laid out. The crew bulletin is 
distributed among cabin attendants and cockpit crew and contains a short description of 
the incident with the announcement of the start of investigation. Authorities whom have 
to be contacted are informed about the start of the incident investigation as well. 

The data for the incident investigation are gathered by means of interviews with crew 
members concerned, verification of the aircraft parameters and a look at the factual 
information of the flight. At this stage the information is gathered for the further incident 
investigation. 
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5.2.2 Flight Operations investigation part II 

After data analysis , the findings are listed in the incident report. These findings will be 
translated into recommendations. (See figure 5.3). 

Compose Factual 
Information 

+ 
Forward concept of 
History of Flight to 

crewmembers/ 
others involved 

+ 
Analyse 

+ 
Draw conclusions 

+ 
Recommendations 

~ 

Implementation 
process 

Figure 5.3: Division Investigation Part II 

The report is written by all three investigators. Before it will be released, the Flight Safety 
manager checks the report for inconsistencies and the acceptability of the 
recommendations. Recently the review board, a new meeting, has been created to check 
the report of other investigators in order to have an objective opinion. 

After the report has been completed, the recommendations are discussed in several 
meetings. The Operational Meeting Flight (OMF) consists of managers from several 
divisions within Flight Operations, Inflight Services and Operational Control. Afterwards 
the Management Team Vlieg Dienst (MTVD) meeting makes the final decision of 
acceptance. Decisions concerning finances have to be made by the MTVD members. 
OMF members are not authorized to make any decisions about this . 

The whole process of incident investigation, statement of findings and writing the 
incident report is of the full responsibility of Flight Safety. 

5.3 Recommendations 

The process description of the implementation process starts at the moment that incident 
investigations have reached a final status: conclusions are drawn about what happened 
during the specific incident or accident. The recommendations concern actions which 
have to be taken in order to prevent re-occurrence of the incident and are written by the 
incident investigation team. Further on in this thesis the department which will perform 
the changes will be named 'receiving division'. 
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After the incident report has been written, several meetings within KLM are necessary to 
formally accept the recommendations and start the implementation process. This 
sequence of meetings can take up to three months. If a recommendation is not accepted, 
the recommendation will remain in the incident report and no further actions will be 
taken. The process of recommendations is shown in figure 5.4. 

Recommendations are 
written by the 

investigation tearr 

• 
Incident report is 

finished 

i 
Sequence of meetings 

for acceptance of 
recommendations 

~ 
Recommendatior 

accepted? 

I 

" .. 

Ne Yes 

~ i 
No further adior 
recommendation Start implementatior 

remains in incidenl process 
repon 

Figure 5.4: Recommendation process 

Occasionally recommendations are issued prior to completion of the incident report. This 
is done in order to accomplish a high acceptance rate of recommendations. 

Accepted recommendations may result in an improvement of the process, activities, 
techniques, manuals or training by other departments. 

5.4 Impkmentation process 

If the recommendation is accepted, the rece1vmg division is issued a deadline for 
implementing the interventions. The time limit is always set to six months, unless longer 
time is necessary to perform the changes. The timeline is set by management of the Flight 
Operations business unit 

When recommendations for implementation have been released, the information about the 
recommendations and the deadlines is stored in the Q Pulse database. Q Pulse is a 
database which is maintained by the quality support consultant from the Quality 
Assurance division, and contains, among other things, all accepted recommendations with 
time related deadlines. If a deadline is about to expire, a notification will automatically be 
given. 
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The actual implementation of the recommendations is the full responsibility of the 
receiving division. Flight Safety is not involved during these six months. Actually, the 
Flight Safety division does not have any involvement in the implementation process any 
more once the incident report has been finished. After the set time limit, the Flight Safety 
Manager receives a notification from the receiving division to determine if the 
recommendations were followed by the correct actions. If the actions taken by the 
receiving division eliminated the conclusions drawn in the incident report, the 
recommendations are closed. In case the interventions are expected not to be effective, the 
receiving division has to perform new corrective actions and the recommendation remains 
open. No structured or written process is available if a corrective action did not meet the 
requirements after the set six months. 

Figure 5.5 shows the involvement of Flight Safety during each sequential phase. 

Activity/ 
phase 

Role Flight 
Safety 

Incident 
investigation 

Incident 
lnveetlgatlomi 
are made at the 

department 
Flight Safety 

Report Sequence of 
finished meetings 

Flight Safety 
Recommenda· 

doesn't have 
any involvement 

lions are 

in the 
discussed upon 

Implementation 
acceptance in 

any more frorr 
several 

meetings by line 
this point management 
forward 

Check if 
Implementation correct 

process actions were 
taken -

Implementations Simple check on 
are made by a paper if the 

other actions taken 
department -re the ones 

without Flight meant, nc 
Safety evaluation takH 

cooperation place 

Figure 5.5: Current involvement process Flight Safety with implementation 
process 

After the implementation process has taken place, there is however no evaluation process 
to check if the new process, including the changes, functions properly. The changes may 
even cause more 'problems' than there initially were. Currently this information is not 
formally learned. No lessons are learned from the written recommendations, the 
implementation process or the use of the changes. A feedback loop with information 
about the implementation process for the incident investigators is missing as well. 

The description of the current working process will provide a clear setting 
in which the following impeding factors exist and in which the new process 
will be implemented. 
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Results 
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6. Research question /: 

Dominant hampering factors in the 
current implementation process 

This chapter will deal with Research question I, the 

dominant hampering factors in the current process. The 

first paragraph will explain the results of bottleneck 

selection. In the paragraphs 6.2 till 6.8 a presentation 

of a list of the main bottlenecks which stand in the way 

of an optimal functioning of the implementation process 

will be explained. Paragraph 6.9 explains the selecting 

process of main bottlenecks. 

The research questions for this master thesis were presented in Chapter two. The first 
research question is the following: 

Research question I 

What are the dominant hampering factors in the current implementation process? 

To answer this research question, several bottlenecks in the current working processes 
were listed. These are currently hindering an optimal functioning of the implementation 
process. 

6.1 Results of bottkneck gramng 

The 19 identified bottlenecks are presented in the Ishikawa diagram as depicted in figure 
6.1. The main problem, as identified in this diagram, can be described as : "The sub 
optimal process for effective practical implementation of recommendations". 

The causes for this main problem can be found in seven fields of bottlenecks: 

Insufficient knowledge and sharing of information; 

Lack of cooperation between Flight Safety & Quality Assurance; 

Sub optimal implementation process; 

Sub optimal use of recommendations; 

Inconsistencies with Q Pulse; 

Difficulties with the incident report; 

Difficulties with set targets. 

These problem areas were further specified into 19 individual bottlenecks. The 7 main 
bottlenecks will be further explained in the following paragraphs. The other bottlenecks 
are described in Appendix VII. 

To determine the scope of this master thesis, a selection has to be made in the initially 
nineteen identified bottlenecks. Several methods were used to select the main impeding 
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factors as presented in paragraph 4.3.3 . Buunk, et al (1995) suggest a method where 
several parameters are graded on two variables: Factor of Influence and the Importance. 
The thesis writer and the KLM supervisor graded the 19 bottlenecks with numbers 
between 1 and 5 for both variables Factor if Influence and Importance. The results of the 
bottleneck grading can be found in table 6.1. 

Figure 6.1: Ishikawa Diagram 

No structured process for 
gathering support for 

recommendations 

By Naomi Tolhuizen 
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Table 6.1: Final bottleneck grading results 

Bottlenecks Factor of Importance Factor of influence 
influence (effect) x importance 

1.1 No formal possibility to discuss and brainstorm 5 4 20 
about reports 

1.2 No effective functioning of the review board 5 3 15 

1.3 Sequence of meetings OMF and MTVD meeting 1 2 2 
is not optimal 

1.4 The notification of the finish and results of the 3 3 9 
investigation are not clearly communicated to all 
KLM flight crew 

2.1 Lacking information sharing between sections 3 2 6 
Flight Safety and Quality Assurance 

2.2 Missing audit on effective implementation 4 5 20 
process 

3.1 No feedback during and follow-up after the 5 5 25 
implementation process 

3.2 No working plan is made for the 5 5 25 
implementation process 

3.3 Missing overall control on the implementation 4 5 20 
process 

4.1 Existing "room for interpretation" 3 5 15 

5.1 No structured input for Q Pulse 2 2 4 

5.2 Heavily reliance upon Q Pulse 5 1 5 

5.3 Not an optimal use of the information stored in Q 3 1 3 
Pulse 

6.1 Too much emphasizes is put on writing the report, 4 1 4 
not the investigation 

6.2 No structured and unambiguous way for the 4 2 8 
process of gathering support for recommendations 

6.3 Report is not read by relevant people 3 4 12 

7 .1 Work on targets gets higher priority than work on 1 3 3 
qualified investigations 

7 .2 Target "percentage of recommendations 2 3 6 
accepted" not optimal 
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As can be concluded from table 6.1, 7 main bottlenecks could be identified. These 
bottlenecks were graded with numbers between 15 and 25 for the product 'Factor of 
Influence x Importance' . In the paragraphs 6.2 till 6.8 these 7 main bottlenecks will be 
discussed. The remaining twelve will be introduced in Appendix VII. 

6.2 No formal, possibility to discuss and brainstonn about reports 

In the current setting of meetings, it is impossible for investigators to extensively discuss 
reports and investigations. Reports are roughly presented (not discussed) in these 
meetings. Informal individual initiative to organize meetings is not taken either. To 
stimulate information transfer and use of each other's knowledge, there is a need to have 
a structured way for exchanging information and viewpoints. 

One of the reasons why there is no predefined possibility to discuss the investigations and 
reports is that the two meetings for the Flight Safety employees are not clearly defined in 
terms of goals and results. The following meetings exist at the moment: 

Safety Investigators Meeting (SIM). This meeting is held three times a year and 
several items are discussed. There is a general management update and there are 
short updates about topical matters and incident investigations. 

The periodic meeting for Flight Safety ground investigators. This takes place 
every four weeks. Operational work issues, status of targets and other relevant 
matters are discussed. 

A statement from one of the interviews: "There is no formal possibility to discuss each 
other 's reports. Since we don 't make the time ourselves, we do not learn from each other 
at all, which does not improve the investigation process ". 

6.3 No effective fanctinning of the review board 

A new "meeting" has recently been introduced by the Flight Safety division to check the 
findings and recommendations of other investigators' reports: 'the review board'. The 
Flight Safety Manager and one of the investigators are on this review board to check the 
validity and consistency of a particular investigation and its incident report. The aim is to 
eliminate a subjective view, which may appear after an incident investigation and in the 
incident report. Initially, it was stated that the review board starts the involvement 
procedure as early as the investigation process and periodically follows the steps and 
actions taken during the investigation. For this purpose several feedback moments were 
created to check the investigation and the report on consistency. Since there are ten to 
twelve investigations per year, the board just started to operate with the latest 
investigations. At this moment the review board is not clearly defined and does not 
operate as it should. Investigations are not followed by the review board from the 
beginning, but just looked at after the report has been written. Only few changes can still 
be made at this point. 

A statement from one of the interviews "There is a new kind of meeting which has to 
check our report on consistency, but as far as I have noticed, it has never been used 
practically and effectively". 

6.4 Missing audit on effective implementation process 

After finalizing the implementation process of recommendations, currently no evaluation 
is performed to test the new working process for effectiveness. There is no feedback 
process between the receiving divi sion and Flight Safety either. Consequently, important 
and valuable lessons for future improvement of the work may be missed out. 
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The Quality Assurance division, which is located on the same floor as Flight Safety, uses 
audits to test if the KLM processes function as formally described. This audit is not used 
to test the processes which have been changed after the implementation of 
recommendations. 

A statement from one of the interviews: "As far as I know, implementations are not 
checked for effectiveness so there is no way we can conclude if the recommendations 
which we wrote were effective and achieved their intended result" . 

6.5 No feedback during the implementation process 

When recommendations have been made and written down in the incident report, there is 
no involvement from the Flight Safety department in the implementation process at the 
moment. Nor is there any structured or informal sharing of information nor a possibility 
to provide feedback during the implementation process. Essential involvement of Flight 
Safety in the interventions is currently missing. 

A statement from one of the interviews: "/never got an update about the progress of the 
implementation, I don't know what the division is doing with my recommendations and if 
they are actually doing the right thing". 

6.6 No working plan is made for the implementation process 

No structured working plan is used to guide the implementation of the change process 
from start to finish. The receiving division will use the incident report, which includes the 
recommendations, as the basis to formulate actions serving to implement the 
recommendations . The availability of resources and an assessment of the time necessary 
to implement the changes is not forecasted. The implementation time limit is currently 
always set to six months, regardless what time is actually necessary to perform the 
changes. Practical experience shows that the implementations are mostly performed in the 
last few weeks of these six months . Therefore implementations take needlessly long 

A statement from one of the interviews: "The implementation process is completely left to 
the responsibility of the division. No clear description and guidance is given before the 
implementation starts. It is "the division's problem" is the slogan, but actually we are 
together responsible to guide this process". 

6. 7 Missing overall control on the implementation process 

Nobody has the responsibility of overall control for the implementation of the 
recommendations. There is no central person who can be contacted in case of problems or 
when deadlines may not be met. It appear from the interviews that nobody in the Flight 
Safety division has the responsibility to "check and guide" the implementation process. A 
proper coordination of the implementation process is currently lacking. 

A statement from one of the interviews: "A well- established coherence with the division 
which is implementing the recommendations is missing at the moment". 

6.8 Existing "room for interpretation" of recommendafions 

Recommendations have to be implemented by other people than the author of the incident 
report. One of the most important issues during the implementation phase is that room for 
interpretation of statements and recommendations is minimized or even eliminated. 
Recommendations may be stated at such high level that the result of the change process is 
too vague to interpret for the receiving division. Clear conclusions about how this goal 
has to be accomplished are therefore difficult to draw. 
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During the implementation process there is no contact with the author of the report, nor 
with the Flight Safety division to find out if the correct actions are taken. Only after the 
implementation process is the lead investigator asked to check if sufficient change has 
taken place to prevent re-occurrence of the incident. Not much room for change is left at 
this point in time; the receiving division has to return to its daily affairs and the changes 
made at that moment are almost irreversible. 

A statement from one of the interviews: "At the end of the implementation process we are 
asked if the implementation has been performed in the way it was initially meant o be. At 
that point in time there is no sufficient possibility to correct the implementation any 
more". 

6.9 Foundafion for main bottleneck selection 

To determine what the main bottlenecks are in the current work process, eight 
respondents, who have a direct relation with the investigation process, have graded the 19 
bottlenecks in terms of the two variables Factor of Influence and on the Importance. To 
analyze this gathered data, an interrater reliability test, as proposed by James, Demaree & 
Wold (1984), has been performed. This test determines whether a significant mutual 
relation exists within the results of the respondents. This relation is expressed in the value 
of Rwg. James, et al (1984) state that a Rws is normally defined between 0 and 1 (with one 
as highest correlation factor), but these results also include negative values. To give any 
valid conclusion about the grading, the following condition has been used as the first step 
to select the main bottlenecks: Both the Rws of the Factor of influence as well as the R wg of 
the Importance have to be positive. Only eight out of nineteen bottlenecks met this 
condition, as can be seen in table 6.2, Rws comparison, (this table is also included in 
Appendix VIII). 

Table 6.2: Rwg comparison 

Bottleneck Rwg Rwg Both Rwg 

Factor of Importance positive? 
influence 

B 1.1 0.43 0.51 Yes 
B 1.2 0.37 0.51 Yes 
B 1.3 -0.06 0 No 
B 1.4 0.08 0.51 Yes 
B2.1 0.37 -0.25 No 
B 2.2 0.72 0.58 Yes 
B3.1 0.32 -0.06 No 
B3.2 -0.86 0.29 No 
B3.3 -0.35 -0.56 No 
B4.1 0.75 -0.06 No 
B 5.1 0.15 0.44 Yes 
B 5.2 0.14 0.22 Yes 
B 5.3 0.72 -0.06 No 
B 6.1 0.75 -0.57 No 
B 6.2 0.18 0.18 Yes 
B6.3 0.18 0.18 Yes 
B7.1 -0.29 -0.42 No 
B7.2 0.22 -0.29 No 

A standard rule, as appointed James, et al (1984), for evaluating Rws results is that the Rws 
has to be higher than 0.70 to appoint a valid correlation among the mean of all results. 
Only one out of the eight previously specified bottlenecks mets thi s condition; The Rws of 
the Factor of influence of bottleneck "Missing audit on effective implementation 

By Naomi Tolhuizen 45 



• Stimulating effective change processes: introducing new implementation methods 

process " is 0.72. This bottleneck is included in the final re-design of the implementation 
process. 

Apart from the interrater reliability test of James, et al (1984), a Pearson correlation test 
has been performed to analyze if any relations between respondents can be defined. 
Relations between the eight respondents have been compared for both variables Factor of 
Influence and the Importance as is depicted in Appendix IV. Each will be discussed 
separately. 

The results of the Pearson test for the Factor of influence indicated that certain groups 
within the eight respondents can be identified that show substantial agreement in their 
ratings (based on significant correlations). The existence of the groups can not be 
explained in terms of functional responsibility within the Flight Safety division . Because 
the bottlenecks were presented in an identical way to the respondents, this difference has 
not been caused by any such difference. With each respondent, individual conversations 
have been held in which the bottlenecks have been graded sequentially. No difference 
among the eight respondents has been created in terms of information convenience. But 
the respondents I, 2, 4 & 8 and the groups 3, 7 & 5 do have a similar perspective on the 
working process as can be concluded after several conversations over the past few 
months. 

The Pearson correlation test for the Importance variable did not show any significant 
correlation between the respondents except between respondents two and eight. They do 
not have any overlap in functional activities, but do take a similar view of internal work 
processes. The same method for bottleneck explanation and grading has been used as with 
the Factor of influence variable. Hence, no difference may appear as a result of the way 
the bottleneck table has been filled out. 

Low correlation among the respondents can be explained by low coherence of the Flight 
Safety employees. They hold different viewpoints on current working processes, as has 
been noted after initial process analysis. Besides, there does not appear to be a strong 
involvement in each other's work when it comes to sharing of information and 
knowledge. 

Although there is not a strong correlation between respondents, they did agree on the 
presented draft of the re-design of the implementation process, indicating that a common 
view does exist to some degree. 

As a result of the performed tests, it can be concluded that no coherence exists when 
ranking the variable of the main impeding factors in the current working process through 
the use of the previously described methods . To obtain a basic assumption for the re
design of a part of the investigation process, the bottleneck grading results of the writer of 
this master thesis were therefore discussed with the KLM thesis supervisor. The result is a 
new bottleneck grading table as shown table 6. I and in Appendix XI, which will be used 
for selecting the major bottlenecks. Of the initial nineteen bottlenecks, seven were graded 
with the product 'Factor of influence x Importance' of 15, 20 or 25. In the following 
sections, these major bottlenecks will be explained. 

The dominant hampering factors which were presented in this chapter, 
will be the basis to design the new implementation process as presented in 
the next chapter. 
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7. Research question II: 

New implementation process for 
recommendations 

This chapter will deal with Research question II: a 

proposal for a new design of the implementation 

process of recommendations. An eight-phased model 

for this will be presented in paragraph 7.1. Paragraph 

7.2 will subsequently describe some remarks on the 

implementation process. 

The research questions for this master thesis were presented in Chapter 2. The second 
research question was defined as: 

Research question II 

What structured and participative change process can be used to optimize the quality of 
the proposed changes (recommendations in incident reports), and how can this be 
implemented? 

To answer this question, a proposal for a new implementation process of 
recommendations is given. The new process has been developed after consulting the 
scientific literature and examining the setting of the current work environment as 
presented in chapter 5. Both contributed to the new eight-phased implementation process. 

7.1 Phases in the new impkmentation process 

The new implementation process consists of eight phases. Each of these will be explained 
in detail in this section. For an overview of the process descriptions of each phase, please 
see Appendix XIV. 

Phase 1: Conclusions are stated after the incident investigation 

The new implementation process is initiated when conclusions have been formulated 
based on the incident investigation. The Flight Safety incident investigation team is 
responsible for stating these conclusions which will then be communicated as facts to the 
receiving division. The receiving division is unauthorized and unable to give any input as 
has been formally decided by the higher management of KLM. 

A change agent has to be appointed to guide the whole implementation process. This 
person will be the link between (1) the receiving division, which has to implement the 
changes, and (2) the Flight Safety division, which conducted the incident investigation. 
The change agent will be the missing communication link between both parties as shown 
in figure 7.1. The change agent has to be a person who is familiar with both parties, but at 
the same time can guide the whole process without taking responsibilities to perform 
tasks. A suggestion as to which job position within KLM can perform the task of change 
agent is discussed in Chapter 9: conclusions and recommendations. 
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Receiving 
Division 

Change Agent 

Flight 
Safety 

Figure 7.1: Communication channel between Flight Safety and receiving 
department during implementation process. 

When the change agent has been appointed, he or she communicates the incident 
investigation results to the receiving division including a short overview of the history of 
flight analysis and the findings as described in the incident report. This information will 
be communicated as facts and nothing in this information can be changed by the receiving 
division. Performing incident investigations and subsequently writing incident reports is 
the full authority and responsibility of the investigation team. 

The receiving division appoints a contact person who will be responsible for the 
communication with the change agent and internally at the receiving division for the 
whole duration of the implementation process. 

Both receiving division management and Flight Safety management will be informed 
about the upcoming changes. The conclusions/ findings of the incident investigation will 
be communicated by the contact person at the receiving division to line management and 
by the change agent to the Flight Safety Manager. 

The result of this phase is the completion of the incident investigation until the statement 
of the conclusions and the appointment of a change agent and a contact person at the 
receiving division has been affected. 

The next two phases, i.e. 2 and 3, will be performed parallel in time. 

Phase 2: Joint development of recommendations 

The process of formulating recommendations will be an iterative process in which the 
incident investigation team states what the restrictions are to prevent re-occurrence of the 
incident and in which the receiving division shows what is possible within the practical 
work situation. After deliberation between the change agent and the contact person, a 
decision will be made about the possibility to jointly formulate the recommendation. 

Figure 7.2 depicts how the restrictions formulated by the incident investigation team can 
be combined with the restrictions which apply to the working environment where the 
implementation process will take place. 
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Figure 7.2: Joint development of recommendation 

In an ideal situation the recommendation meets the standards of the incident investigation 
team. At the same time it can be implemented in the current working processes at the 
receiving division. Both parties agree on the stated recommendation. 

If it is impossible to find consensus between the two parties about the recommendation, it 
is up to the incident investigation team to formulate the recommendation according to 
their vision and standards. 

After the recommendations have been made (supported by either both parties or 
formulated by the incident investigation team), the investigation report will be finished by 
the incident investigation team. This report will be handed over to Flight Safety 
management by the change agent and to the management of the receiving division by the 
contact person. 

The result of this phase is the statement of the recommendations and the completion of 
the final incident investigation report. 

Phase 3: Visualizing current process, target group and environment of 
change 

The receiving division performs an analysis of the current working environment in which 
the change process will take place. All the steps in this phase are the responsibility of the 
contact person of the receiving division. This person may delegate certain tasks to other 
employees. 

The first task is to write an overview of the current and upcoming projects and working 
activities. This will be the basis for developing a working plan for the implementation 
process. Secondly, the contact person will evaluate what resources are necessary to 
perform the implementation process and to what extent these resources are available. 

The result of this phase will be a timeline which is drawn after the analysis of the projects 
and resources. This will be the input for the next phase, phase 4. 
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Phase 4: Developing a working plan and drawing a timeline for the 
implementation process 

First the change agent will perform a risk assessment to determine the maximum duration 
of the implementation process. This new method will serve to reduce the length of the 
time needed for the implementation of recommendations. The standard of six months for 
each recommendation seems to be unnecessary, as can be concluded from the interviews, 
and for each recommendation a relevant risk level will be determined. Since most 
recommendations are difficult to scale, the incident will be used to fill in the risk 
assessment. The risk assessment will be carried out with the existing KLM risk matrix. 

The KLM risk matrix is a model which is already in use at the Flight Safety & Quality 
Assurance division. It has been composed after the model of the International Air 
Transport Association (IATA). The difference between the KLM model and the one 
which IA TA proposes is that the IA TA model distinguishes between several severities 
within each risk level with the use of numbers. Appendix XII shows both risk matrices. 
Table 7.1 shows the KLM risk matrix, which will be used in this thesis. As a result of the 
risk assessment and corresponding risk levels, a maximum duration for the 
implementation of each recommendation can be defined. 

Table 7.1: KLM Risk matrix (Source: KLM Safety & Platform, 2003) 

Likelihood or 
Probability that 
an 
incident/accident 
or damage occurs 

Often (>limo) 

Occasionally 
(> 1/ ear) 

Possible (> 115 
ears) 

Unlikely (>1/20 
ears) 

Practically 
im ossible 

Insignificant 

No or minor 
injury or 
negligible 
damage 

Minor Moderate 

Minor injury Serious but 
or minor non-
damage permanent 

injuries or 
significant 
damage .. 

--

Critical Catastrophic 

Permanent May cause 
disability or death or loss 
occupational of property I 
illness or substantial 
major damage damage to 

business 

--.... 
Four risk levels can be distinguished in the risk matrix: 

Small 
Medium 

: safety is largely guaranteed; 
: safety is partially guaranteed, normal protective measures are 

required; 

High : safety is NOT ensured, protective measures are urgently required; 

Substantial : safety is NOT ensured, enhanced protective measures are urgently 
required. 

(Source: KLM Safety and Quality Platform, 2003) 
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The lead investigator performs the risk assessment with the risk matrix shown in table 7.1 
to define which risk level fits the particular incident. Subsequently, this risk level will be 
translated into maximum time duration for the implementation of the recommendation. 
Table 7.2 shows the associated maximum implementation time for each risk level. 

Table 7.2: Determination of time limit of implementation process 

Risk level time limit of implementation 

Small 6 months 
Medium 3 months 
High 2 months 
Substantial I month 

For example. An incident concerns a situation which happens several times per month 
(often) and when it occurs, it causes minor injury. The risk level will be set to high and 
the time limit to implement the recommendation will be two months. 

After the maximum time limit (T max) for the implementation process has been 
determined, the change agent will compare this with the timeline set by the contact person 
(Tc). If the maximum duration exceeds the time period set by the receiving department, 
the formula for the final time period for the implementation process will be as follows 
(Tf): 

Time for implementation process Tc: If Tmax 2'.Tc. Then Tf=Tc 

If the maximum duration determined by the risk assessment (T max) is shorter than the time 
period set by the receiving division (Tc), there will be deliberation between the change 
agent and the contact person. The new time period implies. that in any case the duration is 
not to exceed a period of six months. The maximum of six months is set by management. 

Time period for implementation process Tc: If T max< Tc. Then Tf = max 6 months. 

When the time period for the implementation process is set, the contact person defines 
what actions will be taken with the corresponding milestones. Contact moments between 
the change agent and the contact person will be planned as well. 

Phase 5: Implementation process 

During this phase the actual change process takes place. The contact person is fully 
responsible for the implementation process and the change agent may be asked to fulfil a 
facilitating role by providing the contact person with information and feedback. Before 
the start of the actual implementation, points in time will be set at which structured 
communication will take place. If necessary, there may also be contact between the 
contact person and the change agent in between these moments 

The implementation process will be finished when all changes have been made or when 
the maximum time period has elapsed. 
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Phase 6: Evaluation process 

The implementation process will be finished by the change agent and the contact person 
of the receiving division when either the maximum time period has ended or earlier, when 
the interventions have already been performed. Each implemented recommendation will 
be evaluated with the questionnaire form. This standard form should be adjusted by the 
change agent according to the nature of the recommendation. The standard form of the 
evaluation questionnaire can be found in Appendix XVI. It contains, among other things, 
questions relating to the job of the respondent, communication process during the 
implementation phase and which actions were taken by the division to meet the accepted 
recommendation. 

After the contact person has sent the evaluation questionnaires to several stakeholders, 
they will be returned to the change agent within the upcoming week. 

To ensure that useful information about previous incidents is properly stored, a summary 
will be written about what actions were taken as a result of the recommendations. In 
addition, a brief explanation written by the lead investigator is included to visualize his 
personal opinion about the implementation process. All summaries should be stored so 
that future investigations can learn from historical incident and implementation 
information. The type of database that will be used to store the summaries will be 
explained in Chapter 9: conclusions and recommendations. 

The results of the implementation process will be communicated to all investigators by 
the change agent. This will be done by means of a lessons learned session. If the report is 
not included in the yearly audit planning, no further activities have to take place and 
phases 7 and 8 can be left out. 

More detailed information about the questionnaire and the summary of the 
implementation process can be found in the next chapter. 

Phase 7: Stabilizing situation and embedding changes in daily work 

The evaluation process may also be performed with the use of an existing audit. Each 
process within KLM will be audited once per year. The goal of an audit is to check 
whether the process operates as described in the formal process descriptions. 

On average, it takes six months before the process which was the subject of the changes 
will be audited. This time is also necessary to embed the changes in the daily working 
processes. No structured information exchange is necessary during the time between the 
end of the implementation process and the start of the evaluation process. 

Phase 8: Audit process 

If the incident report is included in the audit planning, an audit will also be performed by 
the Quality Assurance division. An audit planning consists of a list of processes which 
will be audited during the following financial year. 

The Quality Assurance division will audit one or more recommendations in the incident 
report without interference of the Flight Safety division or the change agent. The main 
points of attention during the audit are the following: 

How was the process of incident investigation performed in practice? 

What was the effectiveness of recommendations? 

How did the implementation process take place? 
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An audit report will be compiled by the auditor and will include the classified findings. 
This audit report will be sent to the Flight Safety Manager, who will communicate this to 
the investigators accordingly. 

As a result of the audit process, the findings have to be translated into so-called corrective 
actions. These actions will be implemented by the receiving division. For that reason, the 
line management of that particular division will propose a corrective action plan. 
Implemented findings will be checked by the auditor for effectiveness. After all audits 
have been correctively implemented, the audit will be closed. The responsible person of 
Quality Assurance will then close the recommendations in the database Q Pulse. 

This will be the end of the implementation process of recommendations. 

7.2 Remarks on the bnplementofion process 

To give a visualization of all the activities which have to be taken within a phase, eight 
process descriptions are presented in appendix 14: Phases new implementation process. 
To ensure that no activities are forgotten while executing the implementation process, a 
checklist has been composed to support the work, which can be found in Appendix XV: 
Checklist Implementation Process. 

In this chapter the new implementation process for recommendations has 
been presented. Process descriptions and the checklist are added in the 
appendices. More detailed information about phases 6 and 8 will be given 
in following chapter: the new evaluation method for the implementation 
process. 
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8. Research question Ill: 
Introduction of an evaluation process 

Research question III will be dealt with in Chapter 8. 

The previous chapter discussed the eight phased 

implementation model in which phase 6 includes an 

evaluation questionnaire. Additional information about 

this form and its use can be found in paragraph 8.1. 

After the implementations have taken place, the 

information should be stored for future use. This 

process will be highlighted in paragraph 8.2: summary 

of the implementation process. If the incident report is 

included in the yearly audit planning, a KLM audit 

process will be performed on the recommendations. 

This process will be clarified in paragraph 8.3. 

The first two research questions for this master thesis were presented in Chapters 6 and 7. 
The third question, which will be the subject of this chapter, is the following: 

Research question ill 

What evaluation process can be used to test the practical effectiveness of changes, made after 
incident investigations? 

8.1 Questionnaire 

For each recommendation a questionnaire will be sent to the contact person at the 
receiving division. A standard questionnaire is available and can be adjusted by the 
change agent prior to sending. The aim of performing an evaluation with the use of a 
questionnaire is to establish a feedback channel from the receiving division to the Flight 
Safety division after the implementation process has ended. Feedback should be used to 
learn from previous incidents and thus to improve future investigations and statements of 
recommendations. 

In the standard questionnaire, questions will be included concerning the job of the 
respondent, which communication channels have been used during the implementation 
process, if this was experienced as effective, which actions have been taken as a result of 
the accepted recommendation, and finally about the process of stating recommendations. 
The standard form of the evaluation questionnaire is enclosed in Appendix XVI. 

After the change agent has adjusted the questionnaire related to the type of 
implementation process, it will be sent to the contact person. Stakeholders are appointed 
beforehand as to which one has to fill out the evaluation form. 

The results of the evaluation questionnaire will be transferred to the change agents. This 
procedure will provide learning and improvement points. 
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8.2 Summary of implementation process 

To ensure that information about incidents and recommendation implementation is stored, 
the change agent compiles a summary which contains at least the following questions: 

• Which actions took place during the implementation process as a result of the 
recommendation? 

What is the change agent's opinion on these actions as for their effectiveness? 
Did the actions produce the desired result? 

This history information on incidents could be used for future investigations. The current 
database Q Pulse which should be used to track information about recommendations is 
not functioning properly as can be concluded from the interviews and observation of the 
system. A suggestion on how to store the summary information is offered in the next 
chapter. 

8.3 KIM audits 

Before the beginning of each audit year, the KLM audit planning will be established. This 
planning includes all processes which will be audited during the upcoming year, starting 
the first of April , ending the 31 st of March the following year in accordance with the 
financial year of KLM. 

Resulting from the new proposed implementation process, it may be possible that an 
incident report is included in this yearly audit planning. In that case, several 
recommendations (as will be determined by the auditor) will be subject of an audit 
process. This master thesis will make use of the existing audit process as carried out by 
the Quality Assurance division of KLM. There will be no modifications to this process 
since this process will generate the information which is needed as feedback from the 
implementation process. The audit process will be presented as a black box. A brief 
explanation of audits and the KLM audit process will be depicted below. 

The purpose of an audit is to observe a particular event (whether an action, a document or 
an operational event) to verify whether established operational procedures and 
requirements have been followed in the course of this event, and whether the required 
standard has been achieved. 

An audit can be defined as follows: 

"To conduct an independent review and examination of systems records and activities in 
order to test the adequacy and effectiveness of data security and data integrity 
procedures, to ensure compliance with established policy and operational procedures." 
[Vonk, 2003] 

Audits, carried out to determine the effectiveness of implementation processes, are carried 
out on process level. During process level audits, the auditor will examine an activity or 
sequence of activities to verify whether inputs, actions and output are in accordance with 
the established procedure, plan or method. Outputs can be compared to objectives to 
determine effectiveness and efficiency. 

An audit process consists of several steps which are established after the Plan, Do Check, 
Act method proposed by Deming. The steps are visualized in figure 8.2 on the following 
page. 
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1. Audit 
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prepara

tions 

Figure 8.1: KLM Audit process 
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Before the start of the audit process, some basic input is necessary to be prepared to start 
an audit process. This will concern the scope of the audit, what kind of department and 
process is dealt with? What is the specific point of focus? What standards are you 
auditing against (policy, manuals, procedures, instructions, contracts, specifications)? 
And most importantly, what is the purpose of the audit. 

2. Audit preparations 

The planning of the upcoming activities will be performed in this phase. Auditors will be 
appointed, an audit plan will be established and requirements and objectives are 
communicated. 

3. Perform audit process 

The purpose of the performance phase of the audit, is to collect factual evidence of 
conformance to requirements. Several techniques are used to perform the audits and to 
collect data: 

Document reviews; 

Interviews or discussions with personnel ; 

Witnessing activities which make up the operation; 

Preserving documents used in the operation. 

4. Analyze results 

The evidence that you collected before and during the audit must be examined (analyzed) 
and classified. The following types of classifications can be found to capture findings of 
the audit: 

Non- conformity: violation of a requirement; 

Finding: systematic problem; 

Improvement point: an opportunity for improvement, not a violation; 

Defect: minor violation of little consequence; 

Concern or issue: possible future problem for the division or organization; 

Positive practice or noteworthy achievement: some aspect of their system/ 
process that is done very well (very effective) . 

5. Reporting and follow-up of actions 

In phase 5 an audit report will be written and all findings are negotiated with the manager 
who is responsible for the process. The audit report contains information about who 
performed the audit, its goal and scope, audit execution and findings with corrective 
actions. Based on the audit findings , corrective and/ or preventive remedial actions may 
be required. Line management that was subject of the audit will propose a corrective 
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action plan, which will be monitored by the auditor. After corrective actions have been 
implemented, the auditor will verify if these are effectively dealing with the findings. The 
auditor will close the corrective actions after approved verification. [source: KLM Safety 
and Quality Platform, 2003] 

The outcomes of the audit on the recommendations will be communicated to the Flight 
Safety division to establish a new feedback loop. In this way, learning about previous 
implementation methods will be established. 

As all three research questions have been answered, some conclusions and 
recommendations will be presented in the next chapter. These concluding 
comments will support an efficient use of the new model. 

By Naomi Tolhuizen 57 



; Stimulating effective change processes: introducing new implementation methods 

9. Conclusions & recommendations 

This final chapter will end with several conclusions and 

recommendations. Paragraph 9.1 will contain 

conclusions about the research questions, the use of the 

new eight-phased implementation model and the 

eliminated bottlenecks. In addition, in paragraph 9.2 a 

reflection on the consulted theory will be provided, in 

paragraph 9.3 this reflection will be contributed in the 

practical work situation. Paragraph 9.4 provides a 

reflection on the methodology used, and in paragraph 

9.5 recommendations for further investigation will be 

listed. 

9.1 Concluswns 

9.1.1 Research questions 

In this thesis three research questions were initially stated to accomplish the research 
objective. Hence, the research objective was defined as: 

To design a structured and participative change and implementation process 
which optimizes the effective implementation and use of changes after incident 
investigations have taken place, by analyzing the dominant hampering factors 
of implementations within KLM Royal Dutch Airlines. 

All research questions will be briefly discussed. 

Research question I: What are the dominant hampering factors in the current implementation 
process? 

Several bottlenecks which hindered an effective implementation of the recommendations 
were formulated after analyzing several interviews and observing internal processes. 
Afterwards, a selection of the main impeding factors was made as a result of conducting a 
test on the interrater reliability and the Pearson correlation. Therefore eight respondents 
graded the nineteen bottlenecks with the use of two variables. The result of both 
calculations is that no significant coherence can be found within the respondents' 
gradings. Therefore the bottleneck grading table of the writer of this master thesis has 
been combined with the results of the KLM supervisor. This table can be found in 
Appendix 11. From this bottleneck measurement table, a selection of main impeding 
factors was made which served as basis for the redesign of a part of the investigation 
process. 

To conclude, the key factors of the hampering factors are: 

a lack of monitoring and checking during implementation process; 

• a lack of an evaluation process after the interventions took place; 

a lack of a structured working plan to guide the implementation process; 

a lack of a possibility to discuss and brainstorm internally. 
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Research question II: What structured and participative change process can be used to 
optimize the quality of the proposed changes (recommendations in incident reports), and how 
can this be implemented? 

With the use of consulted scientific literature about implementation models and factors 
which stimulate successful implementation processes, a new eight- phased 
implementation process has been designed. This new model stimulates a structured 
implementation process of recommendations which are stated in incident investigation 
reports. The following eight phases can be distinguished in the implementation model: 

Phase 1: Conclusions are stated after the incident investigation 

The result of this phase is the completion of the incident investigation until the statement 
of the conclusions and the appointment of a change agent and a contact person at the 
receiving division. 

Phase 2: Joint development of recommendations 

The result of this phase is the formulation of the recommendations and the completion of 
the incident investigation report. The recommendations will be formulated with the help 
of the receiving division. 

Phase 3: Visualizing current process, target group and environment of change 

During this phase, the receiving division will draw a timeline after analyzing the 
availability of resources. This will be the input for the next phase, phase 4. 

Phase 4: Developing a working plan and drawing a timeline for the implementation 
process 

The final timeline for the implementation process will be set with the use of a risk assessment 
on the specific incident. A working plan will be developed to establish a structured 
implementation process. 

Phase 5: Implementation process 

The actual implementation of the recommendations takes place during this phase. At pre-set 
times the contact person sends an update of the process to the change agent. 

Phase 6: Evaluation process 

Feedback to Flight Safety will be generated about the formulated recommendations and the 
implementation process with the use of a questionnaire. 

Phase 7: Stabilizing situation and embedding changes in daily work 

If the incident report is included in the yearly audit planning, this phase will be performed, 
otherwise, the implementation process ends after phase 6. During this phase, some time is 
taken to give the process time to implement the changes in the daily processes. On average it 
takes half a year before the audit starts. 

Phase 8: Audit process 

An existing KLM audit will be performed on several recommendations in the incident 
report. By using an audit process, the new implemented changes are checked on practical 
implications and if the process functions properly with the performed interventions. The 
results of the audit process will be stored in an audit report, which is communicated to the 
Flight Safety division. 
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It can be concluded that this new implementation process will ensure that a more 
structured implementation process will be conducted as well as that the receiving division 
is involved in an early stage with the development of recommendations. This will 
stimulate the effective implementation and use of the interventions. 

Research question III: What evaluation process can be used to test the practical effectiveness 
of changes, made after incident investigations? 

When all interventions have been performed, a new evaluation method will be used to 
check the effectiveness of the implementation and use of the interventions. An evaluation 
questionnaire form will always be filled in. This questionnaire will be send to the 
receiving division and contains questions concerning function of the receiving party, 
communication channel and effectiveness during implementation process, information 
convenience and the formulated recommendations. 

If the incident report is included in the yearly audit planning, an audit will be conducted 
by the Quality Assurance division as well. This is an existing audit process as performed 
in phase 8 in the implementation process. The aim of performing audits is to check 
whether processes function as initially has been described. With the use of interviews, 
document analysis and witnessing activities, the auditor forms an opinion about the 
current work process, which will be translated in an audit report. The results of the audit 
report are findings which may lead to corrective actions. The Flight Safety manager will 
receive the audit report and communicates this to its investigators. In this way useful 
information will be distilled from the audit process . 

Concluding, both methods will stimulate the new feedback loop to the Flight Safety 
division after the implementation process has taken place. 

9.1.2 How the eight-phased implementation model should be used 
practically 

The eight-phased implementation model suggests an implementation process which 
concerns major change processes. If, as a result of the recommendations, smaller changes, 
need to be made, the implementation model can be adjusted according to the severity of 
the particular recommendation. To give an impression of how the model can be adjusted 
and used in practice, the eight phases of the implementation process have been filled in 
for the incident report on the load sheet incident of the PH-BZC, a Boeing 767-300, at 
Abuja Airport on January 6, 2005. The conducted implementation can be found in 
Appendix XVII. An important note is that the incident investigation has been finished 
some time ago and therefore this method has been filled as a hypothetical assumption, 
with the assumption that the implementation process should have been used in this way. 
This does not reflect the actual practical implementation. 

The finding, as formulated in the incident report, is: "The compilation or checking of a 
manual load sheet is not longer an item in recurrent training". 

After the change agent deliberated the suggested recommendations with the receiving 
division, the following adjusted recommendation was composed: "It is recommended that 
sufficient attention shall be give to compilation and checking of the manual loadsheet in 
initial and recurrent training, in order to establish and maintain the skill level required to 
carry out an effective check". 

The implementation starts in February and takes 3 months (risk level was set to high and 
deliberation resulted in 3 months duration of the implementation process). May and June 
are further necessary to prepare modifications in the recurrent training, and in August the 
adjusted recurrent training can be started. After the implementation process has been 
conducted, the questionnaire has been filled in by the receiving division. These results 
were discussed in the 2-weekly meeting for investigators. 
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The actual implementation process, as it took place in 2006, will be summarized here. 
The Abuja incident report has been discussed in several meetings. Curiously, the 
information about the recommendations is not stored whether the four recommendations 
are accepted or not. The people at the Flight Safety division gave the information that the 
specific recommendation which was subject of the new implementation process (as 
previously described) was accepted upon implementation. None of the people knows if 
the other recommendations have been accepted, neither if the recommendations have 
been implemented in practice. Also the report is not stored in the database of Q Pulse. 
The following information has been gathered after contacting the receiving division. 

Each year, pilots need to take 2 exams in their recurrent training. The recurrent training is 
stored in a matrix for 3 years which is divided in 6 parts (each half year a different one). 
The matrix contains all items on which the persons will be tested. The receiving division 
took till July to determine which actions should be taken to store the recommendation in 
the recurrent training. Before a new issue can be included in training, some months of 
preparation are necessary to embed the change in the current training. Therefore only in 
January the upcoming year, the issue was taken in the adjusted recurrent training. 

Comparing the results of the recommendation in practice with the use of the new 
implementation model , half a year time could have been saved with the additional 
element of the recurrent training. If the new process had been used, preparations for the 
training could have been finished by June and the new recurrent training could have 
started in August. Also the information about the recommendation implementation would 
have been stored in Q Pulse, to ensure a future use of this information. 

9.1.3 Bottleneck elimination 

With the new implementation process for recommendations, the effect of nine out of 
eighteen bottlenecks has been minimized or even eliminated. 

• A lack of sharing information by Flight Safety and Quality Assurance divisions 

The implementation process will be evaluated with the use of an existing KLM 
audit process, which is performed by the Quality Assurance division. The new 
addition to the implementation process will stimulate more information sharing 
and cooperation in the work processes of both divisions. If, as proposed in the 
following paragraph, investigators fulfil the role of auditor more often in the 
future, more involvement in each other's processes will be created as well. 

Missing audit on effective implementation process 

An evaluation method on the implementation process and the recommendations 
is included in the new model as presented in chapter 7. Phase 6 makes use of an 
evaluation questionnaire. This information will be used as feedback for the 
investigators to learn from previous incidents and the implementation process. If 
the incident is included in the yearly audit planning, an audit will be performed 
by Quality Assurance as well. Here the new process will be evaluated on 
effectiveness of new work procedures, statement of recommendation and 
possibly the incident investigation process. 

No feedback during the implementation process 

By creating the function of change agent, Flight Safety will be stimulated to 
perform a facilitating role during the implementation process. The contact person 
regularly provides the change agent with a status update at pre-set times. The 
change agent will forward this information to the investigation team, which 
results in more information exchange and cooperation between the two parties. 
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No working plan is made for the implementation process 

In phase 3 an environment analysis will be conducted to assess the availability of 
resources needed to perform the implementation process. Afterwards in phase 4, 
this information will be used by the contact person to draw up a working plan. In 
the working plan, milestones will be set at which the contact person will provide 
the change agent with update information. 

Missing overall control on the implementation process 

The function of change agent has been created to ensure that one person has the 
overall control and overview on the implementation process. 

Existing "room for interpretation" 

In an ideal situation recommendations will be jointly formulated by both 
divisions with the use of the new implementation process. In case the receiving 
division does not agree on the recommendation, deliberations will still have 
taken place after which there will be no confusion as to what is meant by the 
recommendation. The room for interpretation of recommendations will be 
completely eliminated if the structured preparatory talks are held. 

No structured input for Q Pulse 

During phase 6, the evaluation process, a summary of the performed 
implementation process will be made. This information should be stored in Q 
Pulse and can be used for future incidents. 

No structured and unambiguous way for the process of gathering support for 
recommendations 

In phase 2, a new structured process of joint formulation of recommendations is 
suggested. This process encompasses this bottleneck completely. 

Report is not read by relevant people 

In an ideal situation, incident reports are read by people who deal with the actual 
intervention process. When preparatory talks are held to discuss 
recommendations, the receiving division will be forced to read the background 
information in incident reports in order to provide useful information when 
recommendations have been made. Joint statement of recommendations will 
therefore stimulate the division to read the incident report. 

When the recommendations which are discussed in section 9.3 are used, several more 
bottlenecks will be eliminated as well: 

No formal possibility to discuss and brainstorm about reports 

A new regular meeting will stimulate formal discussion of incidents and reports. 

No effective functioning of the review board 

By making use of the existing concept, the review board will be started with new 
incident investigations. 

No optimal use of the information stored in Q Pulse 

With the implementation summary which will be written in phase 6, the 
databases will contain more complete information. When databases are more 
accurate and more accurate, more frequent use for future investigations will be 
stimulated. 
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9.2 Theoretical implicatWns 

The literature review of Tolhuizen (2007) explores seven implementation methods which 
can be used to optimize change processes. Specifically, the methods of Lewin (1951), 
Deming (1950), Cicmil (1999), Grol (2006), Bennis, Benne, Chin and Corey (1976), Beer, 
Eisenstat and Spector (1990) and Mosely and Hastings (2005) were discussed in this 
literature review and each model was individually evaluated. The lessons learned from 
this analysis as well as the described factors which stimulate optimal implementation 
processes, have been used to compose a new ideal implementation method (Tolhuizen, 
2007) that stimulates an optimal implementation of changes in organizations. This model 
only contains information from scientific literature and did not use input from the 
practical work situation at KLM. 

The ideal implementation process as suggested by Tolhuizen (2007) , in combination with 
information from the KLM work environment, formed the basis for the newly composed 
KLM implementation process. 

In the following sections, similarities and differences between models gathered from 
scientific literature and the KLM implementation model will be discussed. 

9.2.1 Similarities between the KLM model and scientific literature 

Most information for composing the ideal implementation process and the KLM 
implementation model has been gathered from Grol's implementation model (2006). 
Especially the last phases, which include the evaluation of the performed implementation 
process, are of great use to test if the KLM implementation process was performed 
properly and which corrective actions should be still executed. This information learned 
from Grol (2006) has been stored in phase 6 and 8 of the KLM implementation model; 
evaluation process and audit process. The continuous monitoring and steering as proposed 
by Grol (2006), is included in the implementation phase (phase 5) of the KLM 
implementation model. This ensures that all stakeholders will be involved during the 
actual implementation process and that no issues are forgotten. 

The KLM implementation process emphasizes the joint development of recommendations 
by the receiving division and the incident investigation team. This joint development of 
the goal/ result of the change process has been clearly described by Cicmil (1999) as well. 
Cicmil (1999) describes this as the factor 'WHY' the change process has been initiated. A 
definition of the factor WHY has been stated as: "the development of a shared vision of 
the ultimate desired goals and therefore the reason why the change process is initiated in 
the first place "[Cicmil, 1999]. Both models use an intensive communication process in 
the start of the implementation process to ensure user involvement during the whole 
change process. 

Several factors which stimulate optimal implementation process have been gathered from 
scientific literature as well (please consult Chapter 3 for the complete list of these 
factors) . Several of these factors were used for the development of the new KLM 
implementation process: 

Structured project management 

The factor ' structured project management' can especially be found in phase 4 of 
the KLM implementation process: 'development of workplan and timeplan for 
implementation process'. This phase ensures that the implementation process 
will be executed in a predetermined structured way. 

Orientation of environment of change 

Phase 3 of the KLM model contains an intensive orientation of the environment 
of change. This activity is included in the implementation process to ensure that 
the implementation process can be executed without much disturbance of other 
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projects or a lack of resources since an orientation of the setting of change took 
place. 

Clear goal of the intervention 

The goal of the intervention process will be jointly determined by the receiving 
division and the incident investigation team by jointly developing the 
recommendations and sequentially the activities which should be taken to 
accomplish this recommendation. Therefore before the start of the 
implementation process it is clear what the result of the change process will be. 

Intensive communication and information sharing 

Intensive communication and information sharing is pointed by literature as 
elementary for accomplishing a successful change process. In the KLM 
implementation process this is especially included during the actual 
implementation phase (phase 5). At pre- determined times the contact person and 
change agent will communicate about the progress of the interventions. 

Consultant change agent 

This mandatory element for a successful change process, as suggested by 
scientific literature, has a dominant function in the KLM implementation 
process. At the start of the KLM change process, a change agent will be 
appointed. This will be a function within KLM which will have a guiding and 
steering role during the whole implementation process. 

Continuous monitoring of the implementation process 

During each phase in the implementation process there is an exchange of 
information between the contact person and the change agent. This will stimulate 
to detect errors or mistakes in the implementation process easily. Especially in 
phase 5 of the KLM model, implementation process, there is a monitoring 
function for the change agent at pre determined times. 

Commitment from management 

The element 'commitment from management' as suggested by literature, was 
included in the final design of the KLM model as well. Activity 1.5 and 2.9 in 
the KLM implementation model (as depicted in Appendix XN) encompass the 
information sharing with the relevant management about the upcoming changes. 

9.2.2 Differences between the KLM model and scientific literature 

After analyzing the ideal implementation method from scientific literature, as depicted in 
figure 3.2 in Chapter 3, it appeared that many of the proposed methods in literature are 
too abstract to be used effectively in practice. For example the proposed implementation 
methods of Lewin (1951), Bennis, Benne, Chin and Corey (1976), Deming (1950) and 
Cicrnil ( 1999) contain high level criteria on which the change process has to meet. 

Working in a practical situation demands a translation of these basic principles into 
workable activities as can be seen in the KLM implementation method. The main 
difference of the previously mentioned methods and the KLM implementation model is 
therefore that the KLM model contains activities which can be directly used in a practical 
work situation. Besides the fact that several methods do not contain specific activities 
which have to be fulfilled while performing the change process, none of the presented 
models from literature contain an additional description of how to most effectively use the 
specific model in practical situations. 

In the literature review of Tolhuizen (2007), several elements were presented that 
optimize the use of the change process. Among other things: appointment of a change 
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agent, structured project management, clear goal of the intervention, employee and 
stakeholder involvement and intensive communication and information sharing. The 
KLM implementation model contains several of these proposed factors, the other models 
are lacking several of these elements. 

Another difference between the models which were gathered from literature and the KLM 
model is , that no specification is made who is responsible to perform the specific 
activities. Ambiguity may appear when this is not explicitly mentioned. The KLM model 
describes who is responsible for each individual activity per phase, this stimulates an 
optimal use of the model. 

9.2.3 Recommendations for adjusting some scientific literature models 

Learning from the KLM implementation method, it appears that clear descriptions per 
phase are easily translated into workable activities. Therefore, the models from Lewin 
(1951), Bennis, Benne, Chin and Corey ( 1976), Deming (1950) and Cicmil (1999) might 
be re-designed with an additional phased- model that contains clear instructions how the 
model can be used in specific change situations and which activities should be performed 
within each phase. The usability of the models will be optimized in this way. 

It is also recommended that an extension to the existing models from literature might be 
made regarding the factors that stimulate effective implementation processes. The 
individual eleven elements should be included in the process descriptions of the 
implementation processes. 

To ensure that no ambiguity exists about process responsibility and who has to perform 
specific activities, a process owner description should be included in the implementation 
methods as proposed from literature as well. 

9.3 Reflection on practice 

Several recommendations, which are in relation to the proposed new implementation process, 
will be proposed in this paragraph. These recommendations are an addition to the presented 
implementation process and are described with the purpose to ensure an optimal use of the 
new method. 

9.3.1 Improve cooperation among ground investigators 

To ensure a successful use of the new implementation process, the cooperation among 
ground investigators might be improved. The test on coherence in the bottleneck ratings 
showed that there exists a low agreement among the respondents. All ground investigators 
were included in the list of respondents. 

The first two bottlenecks in the initial list of nineteen identified bottlenecks ('no formal 
possibility to discuss and brainstorm about reports' and 'no effective functioning of 
review board') also indicate that the cooperation has not been formally arranged and 
made into a success. 

A suggestion derived from this reports ' findings is to re-introduce the review board as has 
initially been proposed. In that way ground investigators will 'check' each other's reports 
for inconsistencies. This will stimulate the group spirit of delivering an incident report as 
a division result instead of the result of one or two investigators. At the start of each 
incident investigation, investigator 1 is therefore appointed to take part in the review 
board to check the investigation of investigator 2. 

Another suggestion is to use team building activities and trammg to stimulate group 
cohesion. Personal involvement in each other's work will improve the use of each other' s 
capabilities and know-how. 
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Also, a regular meeting should be held to enable the investigators, who are on duty that 
day, to discuss incidents. This formal possibility will stimulate knowledge transfer. 

9.3.2 Appointment of change agent 

The two most effective options for a function within KLM to fulfil the role of change 
agent are: the lead investigator and the Flight Safety Manager. 

In my opinion, the change agent's role will be performed most effectively by the lead 
investigator of the incident investigation team. The lead investigator is familiar with the 
background information of the incident investigation and can steer the implementation 
process, if necessary. 

Another option for the function of change agent is the Flight Safety Manager. 
Recommendations often imply small changes and a third person in the communication 
channel will complicate the communication process unnecessarily. Therefore this would 
be a low attractive option. Figures 9.1 and 9.2 show both options for the role of change 
agent: the lead investigator versus the Flight Safety Manager. 

t 
Figure 9.1: Communication 
process when lead investigator 
is appointed as change agent. 

Figure 9.2: Communication process 
when Flight Safety Manager is 
appointed as change agent. 

9.3.3 Minimize throughput time for investigation process 

At the Flight Safety division, there is a lot of frustration about the time it currently takes 
to complete incident investigations. Long throughput times are mainly caused by the 
limited availability of pilot investigators. They can take part in the investigation only once 
every seven weeks, when they have a week off from flying. If pilots are taken off from 
flying for some weeks in a row, work can be done more effectively which will lead to 
shorter investigation periods. This issue has already been announced to the Flight Safety 
Manager, but real actions to accomplish it have not been taken yet. 

Another argument to minimize the throughput time of investigations is that the suggested 
shortening of the implementation time of recommendations will only have an effect if the 
throughput time of the incident investigation process is minimized as well. Currently, this 
process may take up to two years. 

9.3.4 Better use of historic incident investigations information 

Currently information about previous incident investigations and recommendations can be 
found in the Q Pulse databases. As indicated in the list of bottlenecks, this database is not 
functioning optimally. Only accepted recommendations are stored and no descriptions are 
added of what actions were taken to implement the recommendation. 
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I suggest that if the Q Pulse databases are used in the future, they might also contain 
rejected recommendations. This will ensure that the database is complete and accurate. 
More information about how the recommendations are implemented. i.e. what actions are 
taken, has to be included in the short description of recommendations as well . This 
includes the summary which is made after phase 6 (evaluation process) of the 
implementation process. 

An important condition for the use of the Q Pulse databases is that all investigators are 
allowed to have access . Currently there is no formal access for them, which does not 
stimulate the use of it. 

9.3.5 Include incidents in yearly audit planning 

The audit planning is made before April of each year and currently does not contain 
incident reports. In the new audit planning, several incident reports could be included 
which will be subject of an audit. Before the actual audit process starts, the auditor will 
make a selection of bottlenecks in the incident report which will be included in the audit. 

9.3.6 Use investigators more often to perform audits 

Several ground and pilot investigators are trained to perform audits for Quality 
Assurance. In practice, audits are rarely conducted by investigators. To stimulate better 
cooperation between the two divisions, it is advisable that investigators are appointed as 
auditors more often. Apart from stimulating cooperation, it will provide the investigators 
with more insight into the operating processes which are the subject of the audit process. 

9.4 Reflection on the methodology 

9.4.1 Reflection on data collection methods 

This study involved four methods of data collection: scientific literature review, 
interviews, reviewing internal documents and conversations with experts. The scientific 
literature review has been conducted around the same time period as the midterm 
presentation. This stimulated to put the right focus in the literature review on subjects 
which could be used for the future re-design of the implementation process. 
Simultaneously with the performance of the literature review, the graduation project was 
conducted. This sometimes hindered objective writing of the literature review. This was 
mainly caused by the "KLM view" which was obtained after months of working in that 
organizational environment. In this perspective, it would have been more effective to 
perform the literature review before the start of the master thesis . 

In the beginning of this study, several exploratory interviews were held. A lot of 
information was provided by all interviewed. Almost all persons also gave their personal 
opinion about issues which did not have any relation with the scope of this project. 
Therefore a lot of irrelevant information disturbed the overall clear picture and in the 
following weeks the scope of this thesis was a bit unclear. This uncertainty was 
intensified with the lack of a TU/e supervisor at that time. Looking back on this process, 
the people should not have had the possibility to intensively discuss all those irrelevant 
issues. This would have saved several weeks of confusion about the research problem. 
One positive remark with this issue is that all people interviewed trusted me with a lot of 
confidential information. This stimulated the information sharing further on in the 
graduation project. 

Internal documents have been reviewed as well. This process especially clarified certain 
aviation related regulations since this field of work was quite unknown at the start of this 
study. A remark with this is, that the internal documents which were consulted (especially 
concerning process descriptions) were almost all not up-to-date. I saw it as a challenge to 
update all process descriptions related to incident investigations. Afterwards, it can be 
concluded that performing a cost benefit relation on this work, it took too much time to 
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compose new valid up-to-date documents in relation to the benefit this master thesis had 
with it. 

The conversations with experts helped me a lot while conducting this study. Especially 
the KLM supervisor spent plenty of hours to discuss about issues. This definitely 
stimulated the usability of the proposed implementation model at the Flight Safety 
division. The first months of this master thesis, a TU/e supervisor was lacking. 
Afterwards, when a new supervisor was appointed, it would have been better if more 
contact hours were available to discuss about certain issues. Especially the scientific parts 
of this thesis could have been optimized in this way. 

9.4.2 Reflection on data analysis methods 

The following forms of data analysis have been used: analysis of interview information 
and internal documents, drafting a new current work process and bottleneck 
measurement. 

All information which was provided in the interviews was written in documents. This was 
of great help while composing the list of bottlenecks. If uncertainty about certain 
formulations appeared, the respondent could easily be asked for comments. A point of 
improvement could have been that all results were jointly communicated to all 
respondents. It was decided to inform all respondents individually based on their personal 
relations . More coherence could have been reached while this was communicated in a 
joint session. 

After analyzing internal documents concerning work processes, it appeared that no 
consistent written work process exists . Therefore I gathered all documents which 
contained information about parts of the investigation process. While composing the new 
work process, it stimulated the knowledge about the whole investigation process, which 
contributed to a better fit of the implementation process within the KLM culture. 

To perform the bottleneck measurement, the nineteen bottlenecks have been graded by 
eight respondents on two variables. During individual conversations with each 
respondent, the bottlenecks were clarified after which the respondent filled in the 
bottleneck grading table. When the statistical calculations were performed (interrater 
reliability and Pearson correlation), it appeared that low coherence existed. If the results 
of the respondents' bottleneck grading had been discussed intensively in a group session, 
maybe more information could have been gathered why this low coherence could appear. 
Also at the same time that the bottlenecks were discussed with the respondents, it might 
have been more effective to link a discussion of the bottlenecks to the proposed redesign. 
This was not done to stimulate that respondents would give their own opinion without 
being influenced by the ideas for the re-design. 

9.5 Recommendations for furlher investigation 

9.5.1 Study on implementation process of corrective actions 

In the last phase of this study the structure of audit processes was discovered. It was 
noticed that the corrective actions resulting from audit findings have to be implemented in 
practice as well . It is recommended that the Flight Safety division performs a study in the 
implementation process of corrective actions. With these results the proposed 
implementation process (for incident recommendations) may be optimized. If both 
implementation processes appear to contain similar activities, it may be useful to create a 
link between both processes. 

9.5.2 Study on performance implementation process 

No incident investigation was in the last phase of investigation at the time the 
implementation process was ready to be tested in practice. Therefore an existing incident 
report has been used to test if the implementation process would function in practice. It is 
advisable to closely observe if the implementation process functions properly with the 
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upcoming finished incident reports. It may be unclear how to adjust the implementation 
model to smaller changes. If this turns out to be the case, the process phases should be 
simplified. This can only be done after several implementation processes have been 
performed in practice. 

9.5.3 Study on method to improve coherence amongst investigators 

Resulting from the low coherence relation among the respondents, it is advisable that a 
study will be performed to see which major issues cause this effect. It may be necessary 
to introduce new techniques to stimulate the internal cooperation, as has been proposed in 
paragraph 9.3 .1. 

- Without taking risks you will never be a winner, 

but always remember never to compromise on safety -
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Abbreviations 

ACMS Aircraft Conditioning Monitoring System 

ASR Air Safety Report 

BOM Basic Operations Manual 

CODECO Computerised Departure Control System 

DMF Duty Manager Flight 

DSM Deputy Service Manager 

E&M Engineering & Maintenance 

FAA Federal Aviation Association 

FA WC Flight Analysis With Crew 

Flt. Ops Flight Operations 

FS Flight Safety 

FSM Flight Safety Manager 

IA T Incident Assessment Team 

IA TA International Air Transportation Association 

ICAO International Civil Aviation Organisation 

JAA Joint Aviation Authorities 

KLM Koninklijke Luchtvaart Maatschappij 

MTVD Management Team VliegDienst 

OCC Operational Control Center 

OMF Operational Meeting Flight 

QA Quality Assurance 

RC Regulatory Compliance 

SIM Safety Investigators Meeting 

SPL Schiphol 

SPUOI Flight Safety and Quality Assurance department of Flight Operations 

SQB Safety & Quality Board 

SQP Safety & Quality Platform 

TOMAC Take-off Mean Aerodynamic Chord 

VNV Vereniging Nederlandse Verkeersvliegers 
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. 
Appendix I: Definitions 

Accident 

An occurrence associated with the operation of an aircraft which takes place between the 
time any person boards the aircraft with the intention of flight until such time as all such 
persons have disembarked, in which: 

Bosdag 

a. A person is fatally or seriously injured as a result of: 

• Being in the aircraft, or 

• Being in direct contact with any part of the aircraft, including 
parts which have become detached from the aircraft, or 

• Direct exposure to jet blast, except when the injuries are from 
natural causes, self-inflicted or inflicted by other persons, or 
when the injuries are to stowaways hiding outside the areas 
normally available to the passengers or crew, or 

b. The aircraft sustains damage or structural failure which: 

• Adversely affects the structural strength, performance or flight 
characteristics of the aircraft, and 

• Would normally require major repair or replacement of the 
affected component, except for engine failure or damage, when 
the damage is limited to the engine, its cowling or accessories; 
or for damage limited to propellers, wing tips, antennas, tires, 
fairings, small dents or puncture holes in the aircraft skin; or 

c. The aircraft is missing or is completely inaccessible 

Note: 1. for statistical uniformity only, an injury resulting in death 
within thirty days of the date of the accident is classified as a fatal 
injury by ICAO 2. an aircraft is considered to be missing when the 
official search has been terminated and the wreckage has not been 
located. 

A Bosdag is an internal name for a day where the department Flight Safety, Quality 
Assurance, Regulatory Compliance and Engineering Development sit together and 
discuss about certain topics related to the working environment. In February the last 
Bosdag took place. In this meeting a brainstorm session was hold to gather points of 
improvement for the department. 

Current Process 

The current process comprises the moment an incident investigation starts until the 
changes are made after the implementation process of recommendations. 

Flight Analysis With Crew (FA WC) 

This is an animated film of the flight which is mandatory or can be asked for review by 
the crew. 
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In for Safety 

In For Safety is an informative bulletin which appears periodically and where the Flight 
Safety Manager is the editor-in-chief for. The inforation and articles are based upon 
several sources and may also contain articles taken from international publications. 

International Air Transportation Association (IA TA) 

It is the prime-vehicle for inter-airline cooperation in promoting safe reliable, secure and 
economical air services, for the benefit of the world's consumers. 

International Civil Aviation Organisation (ICAO) 

The signed governments have agreed on certain principles and arrangements in order that 
international civil aviation may be developed in a safe and orderly manner and that 
international air transport services may be established on the basis of equality of 
opportunity and operated soundly and economically. 

Incident 

Any occurrence other than an accident, which places doubt on the continued safe 
operation of the aircraft and: 

JAA 

a. Has jeopardised the safety of the crew, passengers or aircraft but 
which has terminated without serious injury or substantial damage; 

b. Was caused by damage to, or failure of, any major component not 
resulting in substantial damage or serious injury but which will 
require the replacement or repair of that component; 

c. Has jeopardised the safety of the crew, passengers or aircraft and 
has avoided being an accident only by exceptional handling of the 
aircraft or by good fortune; 

d. Has serious potential technical or operational implications; 

e. Causes trauma to crew, passengers or third parties; 

f. Could be of interest to the press and news media. 

The Joint Aviation Authorities (JAA) is an associated body of the European Civil 
Conference (ECAC) representing the civil aviation regulatory authorities of a number of 
European States who have agreed to co-operate in developing and implementing common 
safety regulatory standards and procedures. 

JAR-OPS 

A handbook which contains requirements for air operator certificate holders composed by 
Joint Aviation Authorities (JAA). 

Management Team VliegDienst (MTVD) 

The Management Team VliegDienst consists is a meeting in which the Executive Vice 
President of Flight Operations and other Management Team members take part. During 
thi s meeting decisions are made upon issues which affect Flight Operations processes. 
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Operational Meeting Flight (OMF) 

The operational meeting flight is a meeting for the divisions Flight Operations, Inflight 
Services and Operational Control. Subject of the meeting are all flight operational issues 
such as Safety, Security and Operational Integrity. Each decision made in this meeting is 
subject to Management Team VliegDienst (MTVD) approval. 

Protocol 17 

Protocol 17 contains procedures for investigations of occurrences where the flight safety 
is not guaranteed. 

Reportable Accident: 

The aircraft incurs damage or structural failure other than: 

a. Engine failure or damage, when the damage is limited to the 
engine, its cowlings or accessories, or 

b. Damage limited to propellers, wing tips, antennae, tyres, brakes, 
fairings, small dents or punctured holes in the aircraft skin which 
adversely affects its structural strength, performance or flight 
characteristics and which would normally require major repair of 
replacement of the affected component, or 

c. The aircraft is missing or completely inaccessible, or 

d. Significant damage is caused to the property of the Company or any 
third party. 

Note: 'Significant' in this sense can be taken to mean any damage which may be the 
subject of an insurance claim. 

Serious Injury: 

'Serious injury' means an injury sustained by a person in a reportable accident and which: 

a. Requires a stay in hospital of more than 48 hours commencing 
within seven days from the date on which the injury was received, 
or 

b. Results in the fracture of any bone (except simple fractures of finger, 
toes or nose), or 

c. Involves lacerations which cause nerve, muscle or tendon damage or 
severe haemorrhage, or 

d. Involves injury to any internal organ, or 

e. Involves second or third degree burns or any burns affecting more 
than five per cent of the body surface, or 

f. Involves verified exposure to infectious substances or injurious 
radiation. 
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Safety & Quality Platform (SQP) 

The Safety & Quality Platform (SQP) monitors the safety of operations for KLM as a 
whole, especially cross-functional safety issues. It also monitors compliance with 
standards specified by KLM. The SQP identifies areas of concern and advises the SQB on 
actions to be taken. 

Vereniging Nederlandse Vliegers (VNV) 

The association of Dutch pilots which represents the voice of pilots, promoting the 
highest level of aviation safety world-wide and providing services, support and 
representation to all of its members. 
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Appendix II: Organizational structures 
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2.4 Flight Safety, Quality Assurance, Regulatory Compliance & 
Engineering Development 
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Appendix Ill: Current process of 
incident investigation 

3.1 Investigation Process 
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3.1.1 Investigation process part I 

The first part of the investigation process start with an occurrence that happens during the 
flight operation. 

No 

Yes 

Beeperservice 
Exceedence 
(ACMSdata) 

Air Safety Report 

Immediate 
Decision? 

Other 

When an occurrence during the flight operation takes place, the KLM Operational Control 
Center is contacted by the cockpit crew. The Duty Manager Flight, who operationally 
manages the entire Flight process from 14 days prior to operation up to and including the 
day of operation [Duty Manager Flight procedures, Sept 2006], decides if the 
beeperservice of the Flight Safety department needs to be contacted. This decision is 
based upon experience and guidelines mentioned in "Werkinstructie Pieperdienst 
SPUOI": 

• An Aircraft Accident, a missing aircraft or a supposed aircraft accident; 

• An hijack or a suspected hijack; 

• An incident, event or situation which will probably lead to distinguished delay or 
cancellation of several flights; 

• An incident for which there is a chance the media is interested; 

• An incident, where possibly a further investigation is needed; 

• An incident, event or situation which cannot be named under the previous points. 

If the incident is not reported to the department Flight Safety, it will be handled internally 
with the DMF wachtrapport. 

An incident can be reported to the department Flight Safety in four different ways; 

1. Beeperservice 
The department Flight Safety is always available for incident notifications. All members 
of Flight Safety have a circulating responsibility to have the telephone which is called the 
Beeperservice. 

By Naomi Tolhuizen 10 



: Stimulating effective change processes: introducing new implementation methods 

When the Beeperservice receives a call from the Operational Control Center, the 
Beeperservice responsible decides if the incident is of any relevance for safety 
improvement and needs to be analyzed by the Incident Assessment Team (IAT). 

2. Exceedance Aircraft Conditioning Monitoring System (ACMS) data 
Aircraft parameters are monitored by a Flight Data Monitoring System. This system 
compares aircraft data with certain pre-set norms. If a value is exceeded, the system 
generates a so-called exceedance. Exceedances are monitored for trend analysis. 

Aircraft data is also used for incident investigations. The use of this data is protected by 
the Protocol of the Vereniging van Nederlandse Verkeersvliegers (VNV). 

3. Air Safety Report (ASR) 
Incidents, that happen during the flight operation, must be reported to the Flight Safety 
department by means of an Air Safety Report. This is a report which supports the 
mandatory reporting of incidents which are " flight safety related occurrences." The Air 
Safety Report will be send to the department by the cockpit crew by post, mail or fax . 
This is done anonymously. See Annex 4 for a copy of an Air Safety Report. 

4. Other 
A safety related occurrence may also be reported by any KLM or Schiphol Group 
division. 

3.1.2 Investigation process part II 

The Flight Safety department will receive all flight occurrences which are of any 
relevance for the improvement of the flight safety. The following figure represents the 
second part of the investigation process, which encompasses the Incident Assessment 
Team meeting. 

l 
ye_ 

No 
~ 

r··;~~:~;;~~;~;:·· : 
l ___________________ __ ___ j 

~ .Bfill!d!fil 
IAT Process IAT Process 

I I 
~ 

Store in Database 
Winbasis/ Sentinel 

When a flight occurrence is reported, a decision will be made if an immediate incident 
investigation is needed. In this case, an ad hoc Incident Assessment Team (IAT) is 
composed. 

If the notified flight occurrence is not of any urgent matter, the incident will be analyzed 
in the regular two weekly Incident Assessment Team (IAT) meeting. All information 
about incidents is stored in a database. 
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3.1.3 Investigation process part III 

The regular IAT meeting provides incident information which will be stored in a database 
(Sentinel). The information in the databases of Sentinel will be used to manage a pro
active policy for detecting trends in specific types of occurrences. 

KLMwide 
investigatior 

Store in Database 
Winbasis1 Sentine 

Ne 
i 

Flighl 
Operations 
Investigation 

Trend infc 

As a result of the ad hoc or regular Incident Assessment Team (IAT) meeting, the 
Director Flight Safety receives the outcomes and recommendations of this meeting and 
takes the final decision if the flight occurrence will be investigated or not. The main 
criteria for investigation is that the incident will have a flight safety related learning 
experience to prevent re-occurrence. 

In case that the incident will not be investigated, there is the option to have a Flight 
Analysis With Crew (FA WC). This is an animated film of the flight which can be 
mandatory if an incident is decided upon investigation, or can be requested any time for 
review by the crew. 

When an incident is decided upon investigation, a distinction has to be made between a 
KLM wide investigation (more divisions will be involved) and an internal Flight 
Operations (Business Unit of which Flight Safety, Quality Assurance & Regulatory 
Compliance is a division) investigation. This thesis focuses on internal Flight Operations 
investigations. 

By Naomi Tolhuizen 12 



: Stimulating effective change processes: introducing new implementation metlwds 

3.2 Flight Operations Investigation 
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. 
Appendix IV: Air Safety Report 

!"- -'-·-~--1_'_ .4/T_~_ .""1f". _...__._,, 4£ ..,. I' ~ 
~ ~ 

KLM air safe report sPuo1: BAS1s rer. l .. . .......... ...... ... ,. 
................ A§R . .ml!!l! .. !>.! .!!led following a safety related event wi1hin 24 hours - send ASR to SPl.J9.! ________ _ 

Flight Safety, Qual. As. & Reg. Comp. SPUOI tel: +51 20 649 9975 fax; +31 20 648 8399 all"Mfety@klm.com 
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Appendix V.· Interview Questions 

The following questions were used to guide the orienting interviews in October for the 
master thesis research: 

General 

• What is your current position and function within the department Flight Safety? 

• Can you tell me something more about the positions within KLM which you 
fulfilled before? 

• In what way are you involved with the investigation process? 

• What is your opinion about the department target "amount of accepted 
recommendations', does this stimulate your work? 

• In February a 'Bosdag' took place. What was your opinion about the morning 
programme and the results and actions taken by the management afterwards? 

• What action did you take yourself resulting from that meeting? 

• Which meetings do you attend and what is the purpose of these meetings in your 
opinion? 

• Can you describe the communication process within the department? 

• Can your describe in which way the knowledge sharing about reports takes 
place? 

Current working process of incident investigation 

• What is your idea of how the process works from the moment an incident 
notification is received, until the completion of the report? 

• Again I would like to discuss this process, but then in terms of things which are 
not working as they should or where improvements can be made. What are the 
points of attention in your opinion? 

• If we go back to the beginning of the investigation process, the formation of an 
investigation team, can you tell me how this process takes place in practice? 

• What do you think about the role of the pilot investigator? 

Improvement process 

• In which way is the investigator and/or the Flight Safety department involved in 
the improvement process at the moment? 

• Which amount of involvement during the improvement process is necessary in 
your opinion? 

• How do you 'follow' your recommendations during the implementation process? 
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. 
Appendix VII: Bottleneck explanation 

7 .1 Sequence of meetings OMF and MTVD is not optimal 

Recommendations which are written in incident reports, are decided on acceptance in two 
sequential meetings; Operational Meeting Flight (OMF) and Management Team 
Vliegdienst (MTVD) meeting. Both meetings fall under the supervision of the Business 
Unit Flight Operations. In the OMF, managers of several departments take part and assess 
the incident report. A decision on acceptance of recommendations is the result of this 
meeting. After the OMF took place, the MTVD meeting follows . Here several vice 
presidents of the departments make the final decision about acceptance, regardless what 
the "advice" from the OMF meeting was. As it seems, the OMF makes efforts on 

At the moment of writing the midterm report, this was the actual working situation. Since 
the beginning of February, the structure of this meetings changed. The result is that the 
vice president is a member of the OMF meeting. Not the best solution in my opinion. 

7.2 The notification of the results of the investigation is not clearly 
formulated to the involved KLM crew 

Crew members who were involved with the incident receive the incident report after it 
has been finished. Other KLM flight crew are not informed about previously investigated 
incidents. The divi sion Flight Safety publishes four times a year a magazine, In For 
Safety, which is meant to inform KLM cockpit crew members about highlights according 
safety and quality matters. This information is briefly described. All flight crew is 
welcomed any time to visit the division to read incident investigations. This is hardly 
done in practise. Therefore the information sharing about incidents, especially the ones 
which are not subject of investigation, is a minimal. 

7.3 Lacking information sharing between sections Flight Safety and 
Quality Assurance 

Flight Safety and Quality Assurance both operate individually without much cooperation. 
Flight Safety is mainly concerned with incident analysis and investigations, Quality 
Assurance deals with audits on KLM processes. Quality Assurance, in the job function of 
consultant quality support, maintains and updates the database of Q Pulse, a program 
which stores recommendations with time related deadlines. At the moment milestones are 
reached, a notification will be given to the administrator of the database. Guidance or 
control on any change process by Flight Safety members is impossible in this way. 

7.4 No structured input for Q Pulse 

The input for the databases of Q Pulse is gathered by the consultant quality support. No 
structured input process exists to gather the data from the meetings where 
recommendations are accepted and closed; Operational Meeting Flight, Management 
Team Vliegdienst meeting and the Safety & Quality Platform meeting. Therefore the 
database may not contain complete and up to date information. 

7.5 Heavily reliance on Q Pulse 

By observing the databases of Q Pulse, an important feature appeared; Q Pulse only stores 
and signals time related deadlines. Members of the Flight Safety division trust on the 
system to control the implementation process, something which is not completely valid. 
Since only time related deadlines are monitored, no information about the progress and 
'quality' of actions taken resulting from the recommendations can be distilled. 
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7.6 Not an optimal use of the information stored in Q Pulse 

Taken the situation that the databases of Q Pulse contain complete and accurate 
information, more information can be extracted from this databases. Currently none of the 
investigators has access to Q Pulse. Without access the databases can not be used in the 
first place. Secondly, information from former recommendations can be extracted which 
can support future investigations. 

7.7 Too much emphasizes 1s put on writing the report, not the 
investigation 

Writing an incident report after an investigation is sometimes seen as the core activity of 
the investigators. Too much is therefore spend on clear formulations and long stories, 
which could be spend on the investigation itself. With this, the throughput time of 
investigations is unnecessarily long. 

7.8 No structured and unambiguous way for the process of gathering 
support for recommendations 

An important improvement in the current process, is that the Flight Safety checks with the 
divisions, where the implementations have to be implemented, if there is agreement on 
the composed recommendations. In this way, it is ensured that the recommendations will 
be accepted for implementation. although the idea is functioning in practise, there is not a 
clear and unambiguous way to accomplish this. Sometimes the manager flight safety 
takes care of the division agreement on acceptance, the other way is that investigators 
handle it theirself. 

7 .9 Report is not read by relevant people 

Not many people read the final incident report. This is especially problematic when the 
person who has to implement the recommendations just partly reads the incident report. 
Therefore certain important information may be missed. 

7 .10 Work on targets gets higher priority than work on investigations 

Members of Flight Safety are evaluated with certain pre-set targets. When fulfilling these 
targets, financial benefits can be made. There are individual targets and department 
targets. It appeared in the interviews that it may happen that the work on targets gets a 
higher priority than work which does not directly relate to this. 

7.11 Target "percentage of recommendations accepted" not optimal 

One of the department targets is "percentage of recommendations accepted". Concluding 
from the interviews, this is not experienced as optimal target which stimulates the 
improvement of safety related matters. It may even happen that recommendations which 
are already known to be rejected, are left out in the incident report. This does not 
stimulate the objective performance of incident investigations. 
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. 
Appendix VIII: Bottleneck grading 
results 

Factor of Influence 

Resp Resp Resp Resp Resp Resp Resp Resp 
Bottleneck 1 2 3 4 5 6 7 8 
B 1.1 5 5 5 5 5 2 4 
B 1.2 5 5 5 5 4 2 4 
B 1.3 3 5 1 3 
B1A 5 5 3 4 5 
B 2.1 
B 2.2 
B 3.1 
B 3.2 
B 3.3 
B 4.1 
B 5.1 
B 5.2 
B 5.3 
B 6.1 
B 6.2 
B 6.3 
B 7.1 
B 7.2 

5 
5 
5 
5 
4 
5 
3 
3 
3 
4 
2 
2 
2 
3 

Importance 

4 
3 
3 
4 
5 
5 
5 
3 
4 
5 
2 
2 

4 

5 
5 
3 

3 
4 
1 
3 
4 
5 
4 
1 

4 
5 
5 
5 
5 
4 
3 
4 
3 
3 
3 
2 
1 
3 

3 
5 
2 

4 
5 
3 
3 
4 
2 
1 
5 
5 

2 
5 
3 

4 
5 
2 
4 
4 
3 
4 
5 
1 
3 

4 
5 
5 
2 
2 
2 
4 
5 
5 
4 
4 
5 
3 
4 
2 

5 
Mean 

4.5 
3 4.125 
2 2.125 
4 3.875 
5 4.125 
4 4.625 
3 3.25 

Rw9 

0.43 
0.37 

-0.06 
0.08 
0.37 
0.72 
0.32 

5 3 -0.86 
3 3.125 -0.35 
4 4.25 
2 3.625 
5 3.5 

3.625 
3.75 
3.25 

0.75 
0.15 
0.14 
0.72 
0.75 
0.18 

5 
3 
3 
3 2.75 0.18 

2 -0.29 
2 2.875 0.22 

Resp Resp Resp Resp Resp Resp Resp Resp 
Bottleneck 1 2 3 4 5 6 7 8 
B 1.1 4 5 4 4 2 5 3 
B 1.2 4 5 4 3 2 5 4 
B 1.3 4 4 2 4 2 5 
B 1.4 5 5 3 4 4 2 4 
B 2.1 4 5 5 2 1 3 5 
B 2.2 3 5 5 5 3 5 5 
B 3.1 
B 3.2 
B 3.3 
B 4.1 
B 5.1 
B 5.2 
B 5.3 
B 6.1 
B 6.2 
B 6.3 
B 7.1 
B 7.2 

4 
3 
3 
3 
3 
3 
3 
3 
4 
4 
5 
4 

4 
5 
5 
4 
5 
3 
5 
5 
5 
4 
5 
5 
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4 4.375 0.58 
5 3.125 -0.06 
3 4 0.29 
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Factor of influence x importance mt~ 

Resp Resp Resp Resp Resp Resp Resp Resp 
Bottleneck 1 2 3 4 5 6 7 8 Mean Rw9 

B 1.1 20 25 20 20 10 10 12 20 17.13 0.39 
B 1.2 20 25 20 15 8 10 16 12 15.75 0.37 
B 1.3 12 20 2 4 3 2 5 4 6.5 0.23 
B 1.4 25 25 9 16 20 2 16 16 16.13 -0.16 
B 2.1 20 20 25 8 3 6 25 25 16.5 -0.67 
B 2.2 15 15 25 25 15 25 25 16 20.13 0.48 
B 3.1 20 12 3 20 2 9 6 15 10.88 0.03 
B 3.2 15 20 5 25 5 2 8 15 11.88 -0.28 
B 3.3 12 25 1 5 16 10 15 10.63 -0.3 
B 4.1 15 20 15 20 20 5 20 20 16.88 0.46 
B 5.1 9 25 20 6 15 6 20 8 13.63 -0.05 
B 5.2 9 9 1 1 3 12 20 5 7.5 0.2 
B 5.3 9 20 3 3 6 16 16 15 11 0.16 
B 6.1 12 25 4 3 20 9 20 15 13.5 -0.21 
B 6.2 8 10 20 6 4 12 25 15 12.5 0.01 
B 6.3 8 8 16 10 4 5 15 9 9.375 0.65 
B 7.1 10 5 5 4 5 1 16 4 6.25 0.58 
87.2 12 20 5 9 5 3 6 4 8 0.38 

Rwg comparison 

Rw9 

Factor of Rw9 Both Rw9 

Bottleneck influence Importance positive? 
B 1.1 0.43 0.51 Yes 
B 1.2 0.37 0.51 Yes 
B 1.3 -0.06 0 No 
B 1.4 0.08 0.51 Yes 
B 2.1 0.37 ·0.25 No 
B 2.2 0.72 0.58 Yes 
B 3.1 0.32 ·0.06 No 
B 3.2 -0.86 0.29 No 
B 3.3 -0.35 -0.56 No 
B 4.1 0.75 -0.06 No 
B 5.1 0.15 0.44 Yes 
85.2 0.14 0.22 Yes 
B 5.3 0.72 -0.06 No 
B 6.1 0.75 -0.57 No 
B 6.2 0.18 0.18 Yes 
B 6.3 0.18 0.18 Yes 
B 7.1 -0.29 -0.42 No 
B 7.2 0.22 -0.29 No 
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Appendix IX: Pearson bottleneck 
correlation 

Factor of influence 

Reso 1 Resp2 
Resp 1 Pearson Correlation 1 .552' 

Sig. (2-tailed) .014 
N 19 19 

Resp2 Pearson Correlation .552' 1 
Sig. (2-tailed) .014 
N 19 19 

Resp3 Pearson Correlation .291 .061 
Sig. (2-tailed) .227 .805 
N 19 19 

Resp4 Pearson Correlation .753' .348 
Sig. (2-tailed) .000 .144 
N 19 19 

Resp5 Pearson Correlation .153 .209 
Sig. (2-tailed) .531 .391 
N 19 19 

Resp6 Pearson Correlation -.062 -.210 
Sig. (2-tailed) .800 .388 
N 19 19 

Resp7 Pearson Correlation .010 -.169 
Sig. (2-tailed) .968 .490 
N 19 19 

Resp8 Pearson Correlation .531' .218 
Sig. (2-tailed) .019 .370 
N 19 19 

'.Correlation is significant at the 0.05 level (2-tailed). 

••. Correlation is significant at the 0.01 level (2-tai led). 

Importance 

Resp 1 Resp2 
Resp 1 Pearson Correlation 1 .110 

Sig. (2-tailed) .654 
N 19 19 

Resp2 Pearson Correlation .110 1 
Sig. (2-tailed) .654 
N 19 19 

Resp3 Pearson Correlation .191 .371 
Sig. (2-tailed) .433 .118 
N 19 19 

Resp4 Pearson Correlation .105 .033 
Sig. (2-tailed) .668 .892 
N 19 19 

Resp5 Pearson Correlation -.234 .075 
Sig . (2-tailed) .335 .760 
N 19 19 

Resp 6 Pearson Correlation -.222 .232 
Sig. (2-tailed) .362 .340 
N 19 19 

Resp 7 Pearson Correlation -.302 -.013 
Sig. (2-tailed) .208 .957 
N 19 19 

Resp8 Pearson Correlation .036 .463' 
Sig. (2-tailed) .883 .046 
N 19 19 

•. Correlation is significant at the 0.05 level (2-tailed). 
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19 19 
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19 19 

.617' .103 

.005 .673 

19 19 

.253 .587' 

.295 .008 

19 19 

Correlations 

Resp3 Resp4 
.191 .105 

.433 .668 
19 19 

.371 .033 

.118 .892 

19 19 

1 .345 

.148 

19 19 

.345 1 

.148 

19 19 

.195 .146 

.423 .551 

19 19 

-.256 -.260 

.290 .283 

19 19 

.021 .122 

.932 .619 

19 19 

.103 .147 

.674 .549 

19 19 

Resp5 Resp6 Resp7 
.153 -.062 .010 

.531 .800 .968 

19 19 19 

.209 -.210 -.169 

.391 .388 .490 

19 19 19 

.213 .252 .617' 

.381 .299 .005 

19 19 19 

-.106 .114 .103 

.667 .641 .673 

19 19 19 

1 -.204 .421 

.403 .073 

19 19 19 
-.204 1 .237 

.403 .328 

19 19 19 

.421 .237 1 

.073 .328 
19 19 19 

-.180 .214 .302 

.461 .379 .209 

19 19 19 

Resp5 Resp6 Resp 7 
-.234 -.222 -.302 

.335 .362 .208 

19 19 19 

.075 .232 -.013 

.760 .340 .957 

19 19 19 

.195 -.256 .021 

.423 .290 .932 

19 19 19 

.146 -.260 .122 

.551 .283 .619 

19 19 19 

1 -.133 .231 

.588 .341 
19 19 19 

-.133 1 -.127 

.588 .603 

19 19 19 

.231 -.127 1 

.341 .603 
19 19 19 

.198 .198 .267 

.416 .415 .268 

19 19 19 

Resos 
.531' 

.019 

19 

.218 

.370 

19 

.253 

.295 

19 

.587' 

.008 

19 

-.180 

.461 

19 

.214 

.379 

19 

.302 

.209 

19 

1 

19 

Resp8 
.036 

.883 

19 

.463' 

.046 
19 

.103 

.674 

19 

.147 

.549 

19 

.198 

.416 
19 

.198 

.415 

19 

.267 

.268 

19 

1 

19 
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. 
Appendix X: Respondents correlation 

Factor of Influence 

Group 2 

- Group 3 

Importance 

Group2 __ _ 
Group3--- Group 4 

- -
Groups __ _ 

Group 

- -
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. 
Appendix XI: Table of bottleneck measilremen( 

Bottlenecks Factor of Importance Factor of influence 
influence (effect) x importance 

1.1 No formal possibility to discuss and brainstorm 5 4 20 
about reports 

1.2 No effective functioning of the review board 5 3 15 

1.3 Sequence of meetings OMF and MTVD meeting l 2 2 
is not optimal 

1.4 The notification of the finish and results of the 3 3 9 
investigation are not clearly communicated to all 
KLM flight crew 

2.1 Lacking information sharing between sections 3 2 6 
Flight Safety and Quality Assurance 

2.2 Missing audit on effective implementation process 4 5 20 

3.1 No feedback during and follow-up after the 5 5 25 
implementation process 

3.2 No working plan is made for the implementation 5 5 25 
process 

3.3 Missing overall control on the implementation 4 5 20 
process 

4.1 Existing "room for interpretation" 3 5 15 

5.1 No structured input for Q Pulse 2 2 4 

5.2 Heavily reliance upon Q Pulse 5 1 5 

5 .3 Not an optimal use of the information stored in Q 3 l 3 
Pulse 

6.1 Too much emphasizes is put on writing the report, 4 1 4 
not the investigation 

6.2 No structured and unambiguous way for the 4 2 8 
process of gathering support for recommendations 

6.3 Report is not read by relevant people 3 4 12 

7.1 Work on targets gets higher priority than work on l 3 3 
qualified investigations 

7.2 Target "percentage of recommendations 2 3 6 
accepted" not optimal 
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Appendix XII: Risk assessment 

IATA Risk Assessment 

Severity I Scope of Damage 

Insignificant 
Minor 

Likelihood or Noor minor 
Minor injury or Probability that an injury or 

incident/accident or negligible minor damage 

damage occurs damage 

2 

Often (>1 /mo) MEDIUM HIGH 

5 10 
5 

Occasionally MEDIUM HIGH (>1 /year) 4 8 

4 

Possible (> 1/5 years) MEDIUM 
6 

3 

Unlikely (>1 120 MEDIUM 
years) 4 

2 

Practically 
impossible 

KLM Risk Assessment 

Insignificant Minor 

Likelihood or No or minor 
Minor injury or Probability that an injury or 

incident/accident or negligible 
minor damage 

damage occurs damage 

Often (>1 /mo) MEDIUM HIGH 

Occasionally MEDIUM HIGH 
>1/ ear 

Possible (>1/5 years) MEDIUM 

Unlikely (>1/20 MEDIUM 
ears 

Practically 
Im ossible 

Moderate 

Serious but 
non-permanent 
injuries or 
significant 
damage3 

3 

HIGH 
12 

HIGH 
9 

MEDIUM 
6 

Moderate 

Serious but 
non-permanent 
injuries or 
significant 
damage 

HIGH 

HIGH 

MEDIUM 

Critical 

Permanent 
disability or 
occupational 
illness or major 
damage 

4 

HIGH 
12 

Catastrophic 

May cause 
death or loss of 
property I 
substantial 
damage to 
business 

5 

HIGH HIGH 
8 10 

MEDIUM MEDIUM 
4 5 

Critical Catastrophic 

Permanent May cause 
disability or death or loss of 
occupational property I 
illness or major substantial 
damage damage to 

business 

HIGH HIGH 

MEDIUM MEDIUM 
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. 
Appendix XIII: New implementation 

process high level 

Conclusions are stated 
after the Incident 

Investigation 

Jointly development of 
recommendations 

Visualize current process, 
target group and 

environment of change 

By Naomi Tolhuizen 

Development of working plan 
and timeline for the 

implementation process 

' 
Implementation process 

' 
Evaluation process 

Stabilize situation and embed 
changes in daily work 

' 
Audit process 
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. 
Appendix XIV: Phases new implementafz(Jn ''mim-3

' 

process 

Phase 1 

Conclusions are stated after the incident investigation 

What? 

1.1 Formulate 
conclusions from 

incident 
investigation 

• 
1.2 Appoint change 

agent 

,, 
1.3 Appoint contact 

person receiving 
division 

,, 
1.4 Communication 

results incident 
investigation to 
contact person 

,, 
1.!i Communicate to 

management 
upcoming changes 

By Naomi Tolhuizen 

Who? 

Investigation 
team 

Flight Safety 
Manager 

Line 
management 

receiving 
division 

Change agent 

Change agent & 
contact person 
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Phase 2 

Jointly development of recommendations 
Whc? I Whal? I I 

~------~ 

. . 

r .. -

2 1 Formulation 
restrictions for 

recommendation 

¥ 

2 2 Communicate 
restrictions to 

contact person 

,, 
2 3 Composition 
recommendation 

from working 
envlronmen1 

... 
2 4 Oiscussior 
change agent & 
contact person 

.. 
2 5 Consensus 
possible about 

recommendation? 

·--~--~·-----... 

[-] G 
I 
I 

I 26 Jointly 
lation of 

mendation 
formu 

I rec om 

... 
2 6 Consensus 

possible after further 
deliberation? 

···-· ·-----·· 

G [] 
... 

2 7 Formulation of 
recommendation 

• 
2 8 Finish incident 

report 

.. 
2 9 Inform 

management from 
Flight Safety & 

receiving division 
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Investigation 
team 

Change agent 

Receiving 
division 

Change agent & 
contact person 

Change agent & 
contact person 

Incident 
investigation 

team & contact 
person 

Change agent & 
contact person 

Incident 
investigation 

team 

Incident 
investigation 

team 

Change agent & 
contact person 
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Phase 3 

Visualize current process, target group and environment of change 

VVhat? 

3.1 Perform analysis 
of current & 

upcoming projects 

,, 
3.2 Analyze 

necessary resources 
for implementation 

3.3 Analyze 
availability of 

specific resources 

l 
3.4 Combine all 
find ings into a 
timeline for the 
change process 
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VVho? 

Contact person 

Contact person 

Contact person 

Contact person 
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Phase 4 

Development of working plan and timeline for implementation process 

What? 

4.1 Perfonn risk 
assessment with 
KLM risk matrix 

I • 4.2 Combine max 
duration with 

timeline composed 
by contact person 

4.3 Is max duration 
> than timeline 
composed by 

contact person? 

L __ 

0 
.. 

4.4 Delibe 
about t ime 

max. time p 
mont 

ration 4.4 Duration 
period, implementation 

eriod = 6 process = timeline 
hs contact person 

.. 
4.5 Define actions & 
milestones during 

implementation 
process 

I .. 
4.6 Define contact 
moments between 

change agent & 
contact person 
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' 

Who? 

Change agent 

Change agent 

Change agent 

Change agent & 
contact person 

Contact person 

Change agent & 
contact person 
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Phase 5 

Implementation process 

What? Whc? 

5.1 Determine Change agent & 
contact moments contact person 

i 
5.2 Start 

implementation Contact person 
process 

I ... 
5.3 Contact Flight 
Safety with status Contact person 

report at pre-set time 

~ ... 
5.4 Feedback to 

Change agent 
contact person 

... 
I ... 

5.5 More pre-set 
feedback moments Contact person 

left? 

i 

[] 
., 

c:J 
... 

5.6 Finish 
Implementation Contact person 

process 
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Phase 6 

Evaluation process 

What? 

6.1 Adjust evaluation 
questionnaire 

I .. 
6.2 Send 

questionnaire 

l 
6.3 Fill in evaluation 

questionnaire 

• 
6.4 Evaluate 

questionnaires 

~ 
6.5 Compose 
summary of 

implementation 
process 

l 
6.6 Communicate 

results of 
implementation 

process 

6.7 ls 
recommendation 
included in audit 

planning? 

0 
6.Sa No further 

actions should be 
taken, phase 7 & 8 

can be left out. 
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6.Sb Perform phase 7 

Who? 

Change agent 

Change agent 

Contact person 

Change agent 

Change agent 

Change agent 

Quality 
Assurance 

Quality 
Assurance 
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Phase 7 

Stabilize situation and embed changes in daily work 

What? 

7.1 Implementation 
process finished 

• 
7.2 Embed changes 

in daily working 
processes 

By Naomi Tolhuizen 

Who? 

Change agent & 
contact person 

Contact person 
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Phase 8 

Adjust changes resulting from the findings of the evaluation process 

'Mlat? 

8 1 Perform audit 
process 

l 
8 2 Classification of 

findings and 
compilation of audit 

report 

l 
8 3 Send report to 

Flight Safety 
Manager 

... 
8 4 Communicate 

audit report to 
investigators 

i 
8 5 Establist 

corrective action 
plan 

• 
8 6 Monitor progress 
and report status of 

corrective action 

l 
8 7 Corrective action 

effective? 

8G 
' ... 

8 8 Close audit 
process 

__ _J 

8 9 Close 
recommendations in 

Q Pulse 

810Endot 
implementation 

process 
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'Mio? 

Quality 
Assurance 

Quality 
Assurance 

Quality 
Assurance 

Flight Safety 
Manager 

Line 
management 

Quality 
Assurance 

Quality 
Assurance 

Quality 
Assurance 

Quality 
Assurance 

Change agent 
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Appendix XV: Checklist implementation_,,,,, 

process 

Steps 

1. Conclusions an 
stated after the incident 

investigation 

' 

2. Jointly development 
of recommendations 

3. Visualize current 
process, target group 
and environment of 

change 

' 
4. Development of 
working plan and 

timeline for 
implementation process 

Activitie! 

o Investigation team formulates conclusions ; 
o Assign the change agen1; 
o Receiving division appoints contact person; 
o History ofFligh1, Analysis & Findings is communicated by the change agent 
to receiving division as facts; 
o Inform management ofFS & receiving division with the upcoming changes 

o Investigation team formulates restrictions which hold for the 
recommendation to ensure that it eliminates the conclusions drawn; 
o Change agent communicates this to receiving division; 
o Receiving division adjusts the recommendation according to restrictions 
from the practical working process This is an iterative process between the FS 
& receiving division 
o Result is a recommendation which is supported, in the ideal situation, b} 
both divisions; 
o Finish incident report; 
o Inform management from both divisions about the result 

o The contact person performs an analysis of the current working process 
concerning deadlines to be made and actual projects which may hinder the 
progress of the implementation process; 
o The contact person evaluates available resources for the implementation 
process; 
o The contact person reports to the change agent all information which ma} 
affect the progress of the implementation process 

o Change agent performs risk assessment for determining max duration 
implementation process; 
o Change agent combines risk assessment result with division timeline into 
one time frame for the projec1; 
o Contact person defines which actions will be taken in order to fulfill the 
recommendations; 
o Contact person allocates resources to the projec1 ; 
o Timeline will be specified into deadlines and contact moments between lead 
investigator and contact person 
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Start 
End 

Start 
End 

Start 
End 

Start 
End 

35 

Timeline 

1=0 
1=1 

1=1 
1=2 

1=1 
1 =2 

1=3 
1 =4 
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Steps 

5 Execution of 
implementation process 

6 Evaluation process 

' 
7 Stabilize situation anc 
embed changes in daily 

work 

8 Audit process 

Activities 

o Change agent and contact person detennine contact moments during 
implementation process; 
o Receiving division performs implementations; 
o Contact person sends status reports at pre-set times; 

o Change agent adjusts evaluation questionnaire concerning specific 
implementation and sends it to contact person; 
o Contact person distributes questionnaires to involved stakeholders; 
o Change agents evaluates questionnaires; 
o Change agent composes summary implementation proces~ ; 

o Change agent communicates results of implementation process 

o Change agent and contact person finish implementation proces~ ; 

o Start audit process if incident report is included in yearly audit planning; 
o Quality Assurance performs audit proces~, composes audit report and send~ 

it to Flight Safety Manager; 
o Flight Safety Manager communicates audit report to investigators; 
o Line management receiving division composes corrective action plan; 
o Quality Assurance monitors progress implementation corrective actiom; 
o Audit process closed by Quality Assurance if effective actions were taken; 
o Quality Assurance closes recommendations in Q Pulse 
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Start 
End 

Start 
End 

Start 
End 

Start 
End 
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1=4 
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1=6 

1=7 
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. 
Appendix XVI: Evaluation questionnaire""''"'''""''"'"W·~' -

1. General 

• What is your function at the department? 

• What was your role during the implementation process? 

2. Communication 

• Can you describe in which way you were informed/ involved with the 
upcoming changes before the implementation process started? 

• In which way was information about the implementation process 
communicated to you? 

o Verbal communication; 

o Written communication; 

o By email; 

o Different: 

• Did you think this method was effective? 

Not effective 0 0 0 0 0 Very effective 

Why? 

• Were you provided with sufficient information about the progress of the 
implementation process? If not, please explain. 

• What is your opinion about the involvement of the Flight Safety division 
with the implementation process? 
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3. Recommendations 

• Please describe which actions were taken resulting from the accepted 
recommendation for your division. 

• Do you personally think these actions 'eliminate' the conclusions written in 
the incident report? 

Please only answer the following questions if you were involved with the process 
of recommendation formulation 

• Please give your personal view on the process of the formulation of 
recommendations. Did you think the cooperation was effective? Was your 
opinion taken in account when the final recommendations have been 
formulated in the incident report by the lead investigator? 

• Could you easily formulate actions which had to be taken in order to fulfil 
the recommendation? Did the division Flight Safety give enough support in 
this? 

Do you have any other remarks concerning the previously performed 
implementation process? Please use the space below. 

Thank you for your time. During the upcoming audit process your answers will 
be used as input for further investigation. 
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Appendix XVII: Use of the new implemenlatioit''"'"""'""!R"_'_ 
process 
The implementation process has been filled in for the loadsheet incident of the PH-BZC, a 
Boeing 767-300, at Abuja Airport on January six, 2005. 

17 .1 Summary of the incident 

On January 6, 2005, KL577 was scheduled to fly from Abuja (ABV) to Amsterdam 
(AMS) with an intermediate stop in Kano (KAN). Due to weather conditions at KAN, it 
was decided to re-route the flight directly to AMS. When problems were experienced in 
producing an electronic loadsheet, the Deputy Service Manager (DSM) in ABV opted to 
make a manual loadsheet. 

During the take-off roll, the nosewheel unsquatted well before reaching Vr. The aircraft 
(NC) was smoothly rotated and flown off the runway. The remainder of the flight to 
AMS was uneventful. The incident was a result of the NC being in an out-of-trim 
condition for the take-off. Prior to take-off, the A/C was trimmed according the Take-off 
Mean Aerodynamic Chort (TOMAC) presented on the manual loadsheet. However, this 
differed significantly with the actual TOMAC. A combination of a loadsheet error and a 
cargo loading error accounted for this difference. Contributing to the incident were the 
absence of a comprehensive check of the loadsheet by an independent party and non
standard use of the Load Information Report (LIR). 

17 .2 Findings after incident investigation 

Several findings have been stated in the incident report. 

• Due to a loadsheet compilation error the TOMAC was 8,3 % further aft than 
presented on the loadsheet; 

• Due to a loading error 2000 kgs of cargo was loaded in hold 2 instead of 
hold 1, resulting in a further 2% reaward shift of the C.o.G.; 

• The actual TOMAC was within certified limits and the maximum 
performance limited take-off wei ght was not exceeded; 

• When preparing the manual loadsheet, the DSM was distracted on a number 
of occasions; 

• Procedures allow manual loadsheet compilation by one person; 

• The non-standard practice of using the third silhouette of the LIR for 
planning purposes instead of checking purposes, allowed a valuable defence 
mechanism to be bypassed; 

• Aircraft totation was well controlled and the aircraft was smoothly flown off 
the runway surface. A tailstrike was well avoided; 

• The BOM does not require a manually produced loadsheet to be checked 
any differently from EP loadsheet; 

• The compilation or checking of a manual loadsheet is not longer an item in 
recurrent training; 

• KLM operational exposure to manual loadsheet is limited; 

• There is no post-flight quality control on the accurate of manual loadsheets. 
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17 .3 Implementation model for load sheet incident 

The implementation process will be filled in for the recommendation: 

"It is recommended tat sufficient attention shall be given to compilation and checking of 
the manual loadsheet in initial and recurrent training, in order to establish and maintain 
the skill level required to carry out an effective check". 

Phase 1: Conclusions are stated after the incident investigation 

The conclusions are written in the incident report as previously described. The lead 
investigator will be appointed as the change agent. As the recommendation will concern 
training matters, the training manager will be assigned as contact person. 

Next, the results of the incident investigation will be communicated by the change agent 
to the contact person. Both will inform their management (Vice president of the units for 
the contact person and the VP of Flight Safety & Quality Assurance for the change 
agent). 

Phase 2: Jointly development of recommendations 

The restrictions for formulation of the recommendation can be found in the findings. This 
certain finding is: "The compilation or checking of a manual load sheet is not longer an 
item in recurrent training". 

After a discussion between the change agent and the contact person, the recommendation 
has been composed with an addition to the initial finding. Not only attention will be paid 
to the compilation of a manual load sheet in the recurrent training, but also in the initial 
training. 

The final recommendation was formulated as: "It is recommended tat sufficient attention 
shall be given to compilation and checking of the manual loadsheet in initial and 
recurrent training, in order to establish and maintain the skill level required to carry out 
an effective check". 

After all recommendations have been determined, the incident report was finished. 
Management of both divisions was informed with the results. 

Phase 3: Visualize current process, target group and environment of 
change 

Each year, pilots need to take 2 exams in their recurrent training. The recurrent training is 
stored in a matrix for 3 years which is divided in 6 parts (each half year a different one). 

By April, the decisions about which additions should be made to the recurrent training are 
determined. The next three months will be used to prepare the changes and store them in 
the new training program. The new training program can be started in August. 

The initial training is included in the syllabus. 

Phase 4: Development of working plan and timeline for 
implementation process 

The risk matrix was performed with the result that the likelihood was determined to be 
occasionally and the severity minor, resulting in a high risk level. This corresponds with a 
duration of 2 months for the implementation for the recommendation. The training 
division needs 3 months for all preparations to include the addition in the training. After 
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deliberation between the contact person and the change agent, it has been decided that 3 
months shall be possible to implement the recommendation. 

The contact person listed the activities which needed to take place to with the 
corresponding contact moments for status updates with the change agent. This will take 
place at t = 2 weeks, 4 weeks, 6 weeks and at t = 8 weeks. 

Phase 5: Implementation process 

The implementation process is started. The additions will be included in the training 
program of the recurrent and initial training. After 2 weeks, the contact person sends an 
update of the activities to the change agent. If desirable, the change agent will give some 
feedback . On t = 4 weeks, t = 6 weeks and at t = 8 weeks, this process will be repeated by 
sending status reports to the change agent. 

Phase 6: Evaluation process 

Some specific questions related to the training program were added to the questionnaire. 
When all filled questionnaires were received back by the change agent, he evaluated the 
results and composed a summary of the specific incident report. It included the 
recommendations, which were accepted, information about the implementation process 
and remarkable results of the implementation process. 

To share this information with the other ground investigators, the results were 
communicated in the new meeting which is held every 3 weeks with the investigators 
who are present that day. 

The last 2 steps of the implementation process are left out since the incident was not 
included in the audit report and too many speculations have to be made. 
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