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SUMMARY

This article discusses the rise of European postgraduate courses in safety science, later expanded to
include health and environment as well. The main focus will be on the content and quality of the
Management of Safety Health and Environment (MoSHE) course of the Delft University of
Technology, which content is organised by the Safety and Security Science Group.

The different MOSHE years show a varied picture of this post academic program. In the
Netherlands the course is unique with a central focus on risk management and sustainability,
supported by scientific developments in the areas of safety, health, environment, organizational
science and psychology. In all year-groups the quality of the course was assessed with a short
guestionnaire, collecting opinions of course members on individual presentations and the course as a
whole. Quality of the course was regularly discussed through the contacts of the course coordinator
with module leaders, and at meetings of course committees, and leading to changes in content of
modules. After MOSHE 1, 14, and 17 the course’ structure, organization and content was changed
radically. Only the quality system of the course remained implicit. Using the model of the European
Foundation for Quality Management a first se-up for a quality system is presented

Over the years the academic nature of the program has changed substantially. This is one of
the challenges for the future to find a balance between the domains taught and between an academic
approach and practical skills. The course could benefit from a greater input of process safety and

safety in high-tech-high-hazard sectors.



INTRODUCTION

This article provides a brief overview of the history of postgraduate courses of safety, health and
environment, in some European countries. At the Delft University of Technology (TUDelft), such a
program was started 1988 under the title ‘Management of Safety, Health and Environment, Risk
Assessment and Control (MoSHE-RAC)'. This article focusses on the quality system developed for

the MoSHE course. The following research questions have been leading:

1. How did postgraduate programs on safety, health and environment came about in and beyond
Europe?
2. How was educational quality defined, and measured at the MoSHE course?

3. Which activities ensure the required quality of future MOSHE courses?



METHODS AND TECHNIQUES

Three sources were used for this study; publicly available literature, internal MOSHE documents and
interviews with former course members, module leaders, lecturers, and members of course
committees.

A literature search was conducted for 1950 till present, using ‘safety’ AND ‘education’, AND
‘graduate’ AND ‘postgraduate courses’ as search terms. Articles from the following professional and
scientific journals appeared: Chemical Health and Safety, Education for Chemical Engineers, Journal
of Engineering Education, Journal of Loss Prevention in the Process Industries, Journal of
Occupational Accidents, Journal of Safety Research, Reliability Engineering and System Safety,
Safety Science, and Safety Science Monitor. References from these articles were consulted in the
Dutch Chemisch Weekblad (Chemical Weekly), Industrial and Commercial Training, Journal of
Occupational Health and Safety Australia and New Zealand, National Safety Council Transactions,
Monthly magazine for Labour, and Plant / Operations Progress.

The development of the MoSHE course over the years was studied, using internal information
sources. Including the results of the independent audit of the Association of Dutch Universities
(VSNU) (VSNU, 1998; Hale and Vergouw, 2000). MoSHE courses were divided into three groups,
related to changes in the course structure and course management of the Safety Science Group. The
first group were MoSHE 2-14, the second group MoSHE 15-17 and the last group MoSHE 18-19. The
first MOSHE course was treated separately. After the first course drastic changes were introduced.
While writing this article, MOSHE 19 was not yet completed.

A total of 27 interviews were conducted and five final course evaluations of course participants
were used in this study. The interviews were semi-structured and covered topics such as the quality
and updating of the course, the role of committees in the organization of the course, certification and
the future of the program. From each group of MOSHE courses the number of participants and
educational goals will be discussed, giving information of the endpoint for graduates. Separate

paragraphs on structure and organisation of the course will show how this endpoint is reached. The



paragraph on results of interviews and comments from committee is dealing with the positive and

negative criticism on the curriculum.



DEVELOPMENT OF POSTGRADUATE COURSES SHE IN EUROPE AND THE NETHERLANDS

Surprisingly, postgraduate safety courses do have an history. In literature, sixty years ago these type
of educational programs were mentioned for the first time, which was seen as an important step
forwards a recognition of industrial safety as a separate domain (Heinrich, 1956). This was an
important issue, due to the high incidence of occupational accidents during WWII production (Gulijk et
al., 2009). Heinrich, the author, considered safety as a 'state, free from danger’. Because such a state

is almost unreachable, he suggested to use the term *accident prevention’.

The start of academic safety courses
But in the scientific literature (post)academic safety courses were hardly a topic for publications. This
slowly changed in the 1970s of the last century, when some university programs in occupational
safety opened their doors. The Wuppertal University in 1974 was the first with a pre- and post-
bachelor program, followed by similar programs in Finland, and at Aston University in Birmingham in
1978. The course in Industrial Safety at the Imperial College London started a few years later,
comparable to initiatives at the University of Leuven, at Stockholm and the safety officer course at the
Federation Ballarat University in Australia in 1980 (Nedved and Booth, 1982; Nolan, 1989; Culvenor
and Else, 1997; Hale and Kroes, 1997; Arezes and Swuste, 2012). Major accidents as well as
legislation were powerful promotors for these courses. A known report on safety regulation was the
UK Robens report (1972). The report had a twofold message. First, those who cause the risks should
manage them, and secondly, legislation was far too complex. Now companies from the process
industries and upcoming nuclear sector had to move. Private parties had to become active in this
domain.

At universities and colleges safety courses had a hard time, because regular programs of the
Chemical Faculties were already overcrowded. Furthermore, scientific attention to this domain was
only taken seriously in the mid-70s, after the major accident at Flixborough. Also Loss Prevention

conferences were regularly organized from that period onwards, and the Briton Frank Lees published



his well-known series of books on ‘Loss Prevention in the Process Industries, hazard identification ,
assessment and control' (Lees, 1980).

The Chemical Engineering Department of the then Technical Highschool of Delft (THDelft)
started in 1976 with the course Chemistry and Society, drawn according to a similar initiative at the
Subfaculty Chemistry of the University of Leiden, eight years earlier. At the Delft course also social
and societal aspects of the process industry were discussed. Three-year later an optional course on
Industrial Hygiene started, later changed its name into Chemical Risk Management (1985). Similar to
Lees’ concepts, risk identification, assessment and management were the main topics of the course.
In Delft, courses Chemistry and Society and Chemical Risk Management were compulsory at pre-

bachelor level (Lemkowitz and Zwaard, 1988; Lemkowitz, 1992).

Requirements for (post) academic courses on safety
The 1978 symposium ‘University Education and Research in Safety’, organised at THDelft was
exerting pressure to organise an academic group on safety. One year later the Safety Science Group
was established. The Symposium concluded with the statement that a separate and comprehensive
course on safety at university level was necessary. 'University level, because other experts in working
conditions, like the occupational physician, and the occupational hygienist were academically trained’.
And ‘comprehensive, because safety experts should cooperated with many disciplines, as he or she
should be able discuss from a safety point of view arguments with other disciplines’ (THDelft, 1978).
Halfway 1980s the Safety Science Group started a survey on Dutch safety issues in regular
courses of Dutch educational institutions. Surprisingly safety was neither at technical universities, nor
at polytechnics part of the curriculum (Hale et al., 1989). Also at TU Delft there was no room for safety
topics in mainstream education. Therefore preparations for a postgraduate course started, the 1988
'Management of Safety, Health and Environment, Risk Assessment and Control (MoSHE-RAC)
course. Already existing safety courses abroad were structured along two axes; hazards and
vulnerable objects, including humans. High-tech-high-hazard sectors were emerging, with their low
probabilities and disastrous effects. And a growing focus on environmental impacts of industries was

emerging. However, a third axis received too little attention, being identification, analysis and



solutions, including behavioural and organizational aspects. These three axes became part of the
structure of MoOSHE-RAC (Hale, 1987, 1989).

The 90s of the last century showed a steady production of scientific papers on (post)academic
safety education, boosted by the 1994 Amsterdam International Conference ‘Education and Training
in Occupational Health: the Gateway to Quality in Occupational Health and Safety'. The title of the
conference suggested a focus on 'occupational’, but safety of high-tech-high-hazard industries was
addresses as well. Three topics were dominant in this period, tasks of professional safety and health
experts, certification of these experts, and including occupational safety, and high-tech-high-hazard
safety in regular academic programs, mainly at technical universities.

Tasks of professional safety and health experts in companies in various European countries
were investigated by ISSA, the International Social Security Association. This overview was a major
input for the second MoSHE-RAC course design (Hale, 1995; Storm and Hale, 1995). Next to duties
and tasks of professional experts, also certifying bodies had their demands (Oortman-Gerlings and
Hale, 1989a,b). Due to budget cuts and, more in general to a withdrawing government, certification of
persons, and courses was a means of government to keep some level of control on safety in
companies (Swuste et al., 2016a). Certification of courses had a major disadvantage, concerning the
topics addressed in the course. From universities one might expect they kept track on the state of the
art in their domain, or were a major player. Lacking this overview, certification bodies could put
different emphases. Another disadvantage of certification was the demarcation of disciplines, allowing
compartmentalization of safety professionals which was inconsistent with a desired flexibility in the
fast-changing world of market forces, technology development and regulation (Hale and Storm, 1996;
Swuste, 2008).

The previously mentioned resistance of universities against educating safety related topics
was not only related to overcrowded programs, but also with the low quality of the academic safety
research. Safety Science was too descriptive and hardly analytical (Nolan, 1991; Grossel, 1992; Gute
et al., 1993). This changed in the 1980s, a time with a series of catastrophic major accidents in high-
tech-high-hazard sectors with extensive media coverage. Slowly a socio-technical approach entered

the analyses of occupational and major accidents, moving away from a solely psychological, or



technical explanation of causes. After the Bhopal disaster in 1984 the American Institute of Chemical
Engineers (AIChE) established in 1986 the Center for Chemical Process Safety (CCPS). In the
Netherlands risk analysis, and assessment became dominant, and research resulted in the series of
so-called 'coloured books' on risk analysis, failure mechanisms and damage models. (Lees, 1980;
CCPS 1988; Oostendorp et al, 2016;. Swuste et al, 2014, 2015, 2016a-c.).

At the 1994 Amsterdam Congress, a plea was held for an academic course of safety experts.
The argument was not so much the status of the professional safety expert with respect to the
occupational hygienist and occupational physician, as was concluded during the aforementioned 1978
symposium. The argument was the quality of the safety expert. The ever-changing technology, and
aggressive market forces, urged companies for a need of professional safety, health and environment
experts, able to analyse problems and provide solutions to situations not yet occurred before. Rule

following behaviour would be less appropriate in such a context (Saari, 1995; Burdorf, 1995).

Safety training and competences in companies

Learning objectives of (post) graduate courses on health, safety and environment are one side of the
coin. The other side is how companies organize these skills for their own staff and line management.
Not many articles are discussing this topic. One exception is a paper from a Dutch multinational
company in the life sciences and material sciences sector. There the need for training in these skills
was assessed with focus groups, and accident analysis (Rouhof et al., 2009). The demand for these
competencies was huge. However, there was a big variation of relevant courses followed by staff and
line managers. Although accident analysis showed a deficiency in risk control measures and
prevention of major accidents, company courses teaching HAZOP and SIL classifications only had a
minimal interest amongst managers. It is sad to see an increased degree of ‘safety illiteracy’ amongst
engineering students, the future process managers, as Saleh and colleague indicated (Saleh and

Pendley, 2012), a conclusion that also could be drawn from the Dutch study mentioned above.



QUALITY OF EDUCATION

An exchangeable structure of courses of higher and university level was introduced with the Bologna
Declaration of the European Union on June 19", 1999. It included a credit system to promote the
accessibility of the ‘knowledge society’ for European citizens and stimulate mobility between countries
(European Higher Education Area, 1999; Bologna Working Group, 2005). The impact of the Bologna
declaration on courses in the field of safety, health and environment was immediate and many
programs were set up or expanded, often in cooperation with technical faculties of universities (Ludin
and Jonsson, 2002; Garrigou and Peissel, 2008; Perrin and Laurent, 2008; Arezes and Swuste, 2012,
2013). Following Bologna, the European Network of Safety and Health Professional Organisations
(ENSHPO) elaborated the harmonization of higher education, qualifications and certification
requirements for the health and safety domain. After 2000, ISSAS’ earlier study was continued,
supported by publications of a classification of educational goals and an education credit system
(EQF, 2008; ECVET, 2009; Hale and Ytrehus, 2004; Hale et al., 2005).

This European Quality Framework provided a classification into eight levels of knowledge,
skills and competences. Level seven, was equivalent to a university master (see Table 1). Together
with the European credit system to assess the workload for students to achieve the educational goals,
these initiatives enhance the comparability of courses between European countries.

INSHPO, the international network, continued this development in her document 'The OHS
Professional: A framework for practice - Role, knowledge and skills' (Pryor et al, 2015), and made a
comparison with a GP. The academically trained occupational safety and health (OHS) professional
has a similar role in companies. He, or she, is a generalist with knowledge of the unique safety
multidisciplinary body of knowledge, concerning risks, hazards, reduction of occupational mortality
and morbidity, injury and the associated social and financial losses.

Critical awareness of knowledge issues' from the EQF level seven is a concept that matches
the academic critical reflection: analysing at a meta-level and assessing existing practices, arguments

and situations and new knowledge and situations.
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In the context of EQF, knowledge
is described as theoretical and/or
factual.

In the context of EQF, skills are
described as cognitive (involving the
use of logical, intuitive and creative
thinking), and practical (involving
manual dexterity and the use of
methods, materials, tools and
instruments)

In the context of EQF,
competence is described in
terms of responsibility and
autonomy.

Level 7

Highly specialised knowledge,
some of which is at the forefront
of knowledge in a field of work
or study, as the basis for original
thinking and/or research

Critical awareness of
knowledge issues in a field and
at the interface between
different fields

Specialised problem-solving skills
required in research and/or
innovation in order to develop
new knowledge and procedures
and to integrate knowledge from
different fields

Manage and transform work
or study contexts that are
complex, unpredictable and
require new strategic
approaches; take
responsibility for contributing
to professional knowledge
and practice and/or for
reviewing the strategic
performance of teams

Table 1 Learning Objective level 7, European Qualifications Framework (EQF), university master

course

This critical reflection is difficult to learn. It requires an overview of academic knowledge of the

domain, both historically developed, and currently applied, as well as a willingness to discuss one’s

own and divergent points of views on these topic. At MOSHE this can be achieved through interactive

presentations, discussions, debates about current issues where opposing standpoints are presented,

through presentations by course members, or through other formats of education (Swuste and

Arnoldy, 2003; Kletz, 2006 Shallcross, 2013; Wybo and Wassenhoven, 2016).

To establish educational goals is a first step towards educational quality. Around World War I

many publications appeared upon the quality of products and production and this provides

opportunities to use a similar approach to education. The Americans Shewhart (Shewhart and

Deming, 1939), Deming (1982) and Juran (1951), were the pioneer of quality control. They shifted

control from the end product to the manufacturing process. This process optimization involved a

learning capacity of the organization. Employees and customers were assigned a major role in the

quality control. The European Foundation for Quality Management (EFQM) in Brussels has drawn up

a management model along these lines (Figure 1).
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“"ENABLERS" “"RESULTS"”

INNOVATION, CREATIVITY & LEARNING

Figure 1 EFQM management model (after D&D Excellence)

A similar model was presented by the Dutch Quality Institute (INK), derived from the Dutch Ministry of
Economic Affairs. The model is focused on continuous improvement, due to an ever-changing
production, market, and customer requirements. Next to private organizations, the model can also be
applied to public organisations and institutions, such as fire brigades, education and health care
institutions and includes all areas of business operations (Wennink et al, 2001; NVAO, 2014). This will
provide a framework for the assessment of organisational activities to ensure the quality of, for
example education.

For this study an ideal-typical quality control of the MoSHE organization was based upon
EFQM management model (Table 2). While presenting various MoSHE years, enablers and results

will be discussed.
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Enablers

Activit y

leadership

people

strategy

resources

processes, products & services

Result

module leaders

didactical format

appreciation by module leaders
appreciation by course members
appreciation by companies
result

learn and improve

Develop a vision on:
1) the future of the course in and outside TUDelft;
2) the position and relation with other safety courses;
3) the goal and content of the course;
4) the quality and quality assessment of the course.
Course management can guard and adjust the quality of the course. There is an
adequate division between lecturers addressing practical and academic topics.
The purpose, design and assessment of quality requirements of the course are
formulated and, if necessary the course can be adjusted.
Financial means are present fora n adequate quality assessment.
Structural communication between module leaders, course management and
advisory board guarantee the knowledge and competencies presented in the course
are up to date and in line with quality requirements.

Activit y
Module leaders adjust the content of their module, and their homework to the goals
and quality requirements of the course.
Variations in didactical formats will enhance a critical reflection amongst course
members.
Evaluation by module of each course year.
Evaluation by course members of each module, and each course year.
Evaluation by companies, which have send their employees to the course.
Graduated course members will enhance the level of safety of their companies.
Adjustment of the course, based upon in- and external sources.

Table 2 Ideal typical quality control of MOSHE courses
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MoSHE COURSE

MoSHE year 1 1981989

The first MOSHE-RAC year started with 8 course members and aimed to teach course members the
state of the art of methods and techniques to develop a policy to evaluate for risks of technological
systems. ‘Risks include risks to health, property and environment ' (MoSHE, 1988). The course
consisted of four blocks (Table 3). The first block gave the structural framework of the rest of the
course and the opportunity for course members to discover gaps in their knowledge on essential
basic disciplines. These disciplines were taught on an individual basis in the second block. The third
block was the core of the program. After this block three different specializations were offered, from

which course members could choose. These specializations were put on the market as short courses.

MoSHE 1 1988-1989

I introduction, scope of SHE problems, legislation, standards, parties involved 1 week
Il basic disciplines, (bio) chemistry, particle physics, statistics, organisational science, psychology 2 weeks
Il core program, risk identification, evaluation, management and policy 7 weeks
IV  specializations
generalist, legislation, policy, eternal relations, organisational changes 4 weeks
risk manager, HAZOP, PRA, HFA/Design, software safety, external safety - environment 4 weeks
safety training and education, risk perception and behaviour, responsibilities 2 weeks
project 6 months

Table 3 Structure of the first MoOSHE-RAC course

MoSHE years 2-14 19902008

MoSHE years 2-14, number of course members, and edu cational goal

From the second year of MOSHE-RAC, the number of course members rose to 15-18 per course.
After MOSHE 92°%0%%%! the number went up to 20 course members of the two-year course. 20 was
considered to be the maximum, and a waiting list of curse members was born. During this period, the
educational goal of the program was reformulated, SHE aspects and integrated approach were

mentioned.
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The course presents an overview of the best available methods and techniques to develop,
implement, manage and evaluate policy in relation to safety, health and environment (SHE).
The focus lies on the integration of these approaches and techniques in a coherent and
systematic policy. Management aspects and human factors form an integral part of the
program. The course is based on an analysis of the tasks of the safety manager. The program
meets educational requirements of the Working Condition Law Article 19, later changed to the

terms of the SKO registry.

MoSHE years 2-14, structure of the course
Compared to the first year, the structure of the course was changed radically. The specializations
were abandoned, as well as the base disciplines (Table 5). The core program now consisted of three

blocks, a format that was maintained for thirteen consecutive MOSHE courses.

MoSHE 2 1990—1991_142006—2008

I general principles, risk assessment and control 2 weeks
principles of assessment and control
risk assessment and evaluation techniques
Il toepassingen, veiligheid, gezondheid, duurzaamheid en risico management 3 weeks
occupational and environmental hygiene and health
accident analysis and prevention
hazard and risk analysis for safety and environmental risks
i SHE management en beleid 4 weeks
SHE management and organisation
initiating and realising lasting behavioural change
decision making and influence, organisational processes
environment and sustainable strategy
thesis 4 months
mini-project from MoSHE 69197 onwards 1 week

Table 4 Structure of MOSHE years 2-14

MoSHE years 2-14, organization of the course
The Safety Science Group department was responsible for the programs’ content. The director and

the coordinator of the program had expertise in the areas of risk management, occupational and
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process safety, health, and organizational behaviour, and to a limited extent in the environment. The
project manager of Delft TopTech Studies arranged the logistics: the hotel arrangements, the position
of the program within TU Delft, publicity, and maintained contacts with companies for the recruitment
of new course members. During the first five MOSHE courses, the program director, the coordinator
and the project manager were closely involved in the implementation and design of the course.
Afterwards the coordinator and the project manager took over this task, while the director focused on
external contacts. He was also the chair of the examination committee, the advisory board, managed
his own module and supervised thesis of a number of course members.

New in this scheme were the module leaders, which organized individual modules. These
module leaders were selected, based on their specific knowledge and network as input to the module.
This module leaders had expertise in the areas of risk management, process and occupational safety,
sustainability, environment, health, and organizational behaviour. Five of the nine modules were led
by module leaders from the Safety Science Group. Seven and a half module were directly aimed at
the SHE field, including the hazards and risks of so-called high-tech-high-hazard sectors and risk
management. One and a half module treated more general sociological and organizational
psychology topics. That was true of the entire module ‘initialization and realising lasting behavioural
change’ and half of the module 'decision making and influence, organizational processes’. The other
half was devoted to cost aspects of safety and to safety culture. Throughout the year the coordinator
and the project manager had a direct contact with course members and module leader. The
coordinator had overall picture of the content of the course, oversight of results from homework and
evaluated with the module leader his or her module and advised changes in future module content
and lecturers.

Almost half of the lecturers of the years 1-14 were either staff members of the safety Science
Group, so-called core lecturers, or lecturers from others universities or research institutions. This
group presented 60% of the lectures of the course. The other half of the lecturers came from industry
or from consultancy firms. Government organizations took care of 5% of all presentations. The course
had different educational formats: lectures on theoretical topics, tutorials where course members in

small groups worked on cases and presented their results, discussions on current safety, health and
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environmental issues where opposite positions were presented, homework, self-study and finally
thesis research. The first six modules of this first group of course years had homework assignments,
which were generally very broadly defined. Course members were asked to apply the content of the
module on problems in their companies. This homework was assessed by the module leader.

The course was completed with a thesis, preferably on a problem that the course member
expected within a period of several years within his or her company. Course management provided a
preliminary assessment of the thesis, a few months before the final submission date, so the thesis
could adjust before it was sent to the board of examiners. Two examiners read and assessed the
thesis in detail. The oral exam was the final conclusion of the course. The thesis was the main topic of
the exam, where the most important aspects of course were applied in a practical study. Another point
was the degree to which a course member was supposed capable of leading a department of safety,
health and environment.

From MoSHE 6'99°'%7 onwards a mini project, later called the health and safety advisory
project, became an integral part of the course. With participants from the occupational physician
course of the University of Amsterdam (CorVu) and the ‘health, safety and welfare adviser course’
(VGWA) from the same university, one-week advisory projects were performed in selected companies
by mixed groups of 4-5 course members. During this project the collaboration with occupational
physicians and other occupational health experts was central, as well as the analysis and solution of
the problem raised by the company concerned. Course members presented their results and got
feedback from the company, as well as from course management. Cooperation with the CorVVu and
VGWA ended in 2004 when the VGWA course ceased to exist. After that, the mini project continued
only with MoSHE course members under the name SHE Health & Safety Project (SHEAP).

Written evaluations from course members about the quality of the course were available.
These evaluations were collected from each lecture, each module and from the mini project with
guestions on the form of the lecture, the quality of its content and its relevance to the daily work of the
course member. These evaluations were discussed along with the experiences of the coordinator

during meetings of module leaders and the advisory board. On average between 20% and 25% of the
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teaching materials, the module design, the lecturers and the mini project was changed or updated
each course year (Hale and Vergouw, 2000).
The majority of course members passed the course successfully. Some failed due to iliness,

job change or due to retirement. Table 5 shows the distribution of the MoSHE years 1-7.

graduated (n = 90) 90
stopped, illness, pension, change of jobs (n = 9) 9

Table 5 Numbers and percentage of graduated course members MoSHE 1-7

In 1998, the Association of Dutch Universities audited safety courses also on behalf of the certification
regime of the Foundation for Certification of Competence (SKO) (VSNU, 1998). MoSHE was part of

this audit as the only postgraduate course. The report concluded on the MoSHE course that:

0 the course had a good balance between theory and practice;

0 course members were encouraged have their own experience as an input for the course;

o the program had a clear organizational structure to manage its content, adaptation and
renewal of the program;

0 the course paid attention to interdisciplinary collaboration, with the mini project an example;

0 the self-tutorial MOSHE was a good starting point for the further development of a quality

system of the course.

The audit committee recommended a further development of interdisciplinary projects and modules

within the course program.

MoSHE years 2-14, results of interviews and comment s from committees
The importance of quality and quality assessment of the course became apparent during interviews
with module leaders and members of the advisory board, and examination committee. The course

was aimed to stimulate a critical attitude amongst course members, not to take everything for granted,
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and to teach course members to bring unprecedented SHE challenges to a solution. Interviews with
course members indicated they had acquired these knowledge and skills, they had discovered
scientific literature, and the course provided them with a 'helicopter view' of the SHE domain.

The quality of the course was only formalized through the evaluations of course members. The
topic was discussed in meetings with module leaders, course management, and in detail with the
coordinator. Changes in modules and in the design of the course were topics of meetings module
leaders and the advisory board. Interviewees came up with suggestions for measuring quality by
assessment of learning objectives, or through output of students. The day-to-day evaluation of
lectures by students could be replaced by an evaluation by lecturers, and module leaders. Course
members’ evaluations were too much focused on the form of the presentation of the lecturer. Another
option was to allow students to keep a journal to track their progress in relation to their expectations of
the course, and the formulated educational goals. Finally, an internal audit was proposed by an
auditor with an overview of the course content.

Opinions were divided on the exam at the end of the course. Most module leaders and
members of advisory board and examination committee felt that course members should not fail their
exam, and selection of course members suitable for the exam should take place at an earlier moment
during the course. One module leader argued that the possibility to fail the exam should be open for
MoSHE.

A member of the advisory board and the examination board makes the observation that the
MoSHE course could give more attention to the organisation of process safety and safety of high-tech
high-hazard technologies. These technologies require a complex organisation to manage their
processes, which was a strong point of MOSHE. The course was compared to an MBA program for
SHE and logically would MoSHE be benchmarked with other MBA programs. Within companies there
is often a clear separation and hierarchy between the (process) engineers, responsible for safety of
these complex technologies and the SHE department. The SHE department is mainly responsible for
occupational safety.

On certification opinions were divided. External members of the advisory board and the

examination committee saw an added value in certification, as a guarantee for quality and to increase
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the status of the course. Others, academic module leaders, warned for a flight in administrative
processes and for a requirement for certified lecturers. Because academics were not certified, this

could mean that there lecturers, and module leaders were excluded from the course.

MoSHE years 2-14, contacts with other safety expert  courses

From MoSHE 92°°°2%! gonwards the coordinator had close contact with of the post polytechnic
education Higher Safety Studies (HVK), first organized by TNO Work and the Foundation of Post
Polytechnic Safety Studies (SPHOV) and later taken over by SPHOV. Following the audit of safety
courses by the Dutch certifying body, the Foundation for Certification of Competence (SKO), there
were possibilities to explore collaboration in courses’ contents, as well as in in future marketing of the
courses. For example, MOSHE course members could follow some more technical modules and HVK,
and HVK students management-oriented modules at MOSHE. Finally organizational collaboration was
investigated whereby MoSHE and HVK could be combined in one organization, developing a variety
of modules. Each course member could thus follow an individual training plan. None of these

proposals were elaborated when the HVK'’s course coordinator was replaced.

MOSHE 15-172008-2012

MoSHE 15-17, number of course members and education  al goals

This second series of MOSHE years, like the first series, had an average of 20 course members per
year. Some parts of the course structure remain unchanged; SHE Health & Safety Project, the
variation in teaching methods, supervision of theses and examination. Other parts were modified,
such as the educational goals, the structure and the organization of the course. The educational goals

of MoSHE 15 was reading as follows:

The course aims to find the participant’s contribution to SHE management in a broad and
appropriately deep understanding of the essential knowledge of the field. It also aims to enable

the participant to harness knowledge through skills of systematic inquiry, critical evaluation and
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problem-solving. Lastly, the course aims to encourage the participants in the pursuit of high

ethical standards and mature, sustainable management of SHE.

A graduate will be able to:

 rigorously investigate situations and analyse problems relating to SHE;

« |dentify and evaluate the SHE implications of business process changes;

« integrate SHE management into business processes creatively and systematically, rather
than having SHE management as an add-on;

« get SHE considered at a strategic level and as an integrated part of business strategy;

» create a SHE strategy that is synchronised to the business strategy and developed with

respect to organisation, planning and implementation;

The broad spectrum of lecturers and participants gives this programme a (inter)national
dimension and provides an overview of worldwide practices in SHE management. Participants
will build up a professional, international network made up of fellow participants, alumni,
lecturers and specialists who will be supportive for future work connections. On successful
completion of the assignments and a master’s thesis, carried out within the own organisation,

the graduate will receive a Master’s degree from Delft University of Technology.

Compared to the first series various elements were added, like ‘high ethical standards’, ‘sustainability
management’, ‘relationship and integration of SHE business processes’, and the ‘international
network’, as well as the Master title. These master title was not a Master of Science, but the

unprotected title of Master of Safety Health and Environment.

MoSHE 15-17, structure of the course

In 2006 the MoSHE Improvement Project (MIP) was started under the guidance of a ‘consultant
management support and organization development’ and a member of the Safety Science Group.
The argument behind this project was the open ending of previous MoSHE courses. The curriculum

was not cyclical enough. The integration of knowledge and skills from the different modules was not

21



an explicit part of a final module. Furthermore, the topics of environment and health were, according
to the new director, underexposed. The MoSHE course was too much content focused, the state of
the art of scientific discipline was too central. The demand side, which problems course members
were facing during their work, and what goals they had while entering the course was too weak. In
short, the learning track of course members, their desired skills and change management approaches
had been neglected in the first series of course years. This led to a structure shown in Figure 2. The
first block 'orientation and organization' gave a general overview of the topics of the course, similar to
the first module from the first series of MOSHE years. Topics such like risk concepts, culture,

management, business ethics and the legal and administrative items were dealt with.

2 weeks 3 weeks 2 weeks 2 weeks

Orientation Risk Monitoring Integration
&

; . Decision & Review &
Organization

I\g‘IHk.‘iI@ Implementation

Sustainability

Personal Methodology

Figure 2 Structure of MOSHE years 15-17

This module also introduced topics covered in each block; sustainability, personal and scientific
methodology. The second block, ‘risk decision making' presented the contextual and technical
aspects of risk decision-making. In this block, safety, health, and environment were lectured one week
each. ‘Monitoring and review’, the third block gave an overview of methods, and techniques to

measure SHE performance, and to detect deviations to meet SHE goals of a company or
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organization. The fourth block, ‘Integration & Implementation' was intended to integrate knowledge
from previous blocks, aiming to train course members to be effective SHE managers. With this last
block the cyclic nature of the course was restored. Three transversal themes and the SHE advisory
project were elements running as a red thread through the course. The concept of sustainability
gathered management of social, environmental and economic topic together. In a business context,
this was referred to as the ‘triple P’s; people, planet, profit'. The personal methodology focused on
learning process of course members and their unique professional development, while the scientific
methodology dealt with scientific methods. As a result the course member was trained both in a role

as investigator, and as interrogator.

MoSHE 15-17, organization of the course
The program director of the new program have expertise in risk management and process safety. The
coordinator in this course structure was replaced by usually two coordinators per block and per
transversal theme. As a result 12 coordinators were active, including the one of the Health and Safety
SHE Advice Project. Only four coordinators came from the Safety Science Group, and two from
another university and a research institution. The advantage of coordinators per block and transversal
theme was clear. They had expertise in the areas of risk management, occupational and process
safety, health, environment, sustainability and behaviour, and they only had to manage a limited
number of lecturers. But the disappearance of the role of a central coordinator, attending the entire
program had a major disadvantage. No-one had a full overview of the course any more. To
compensate, meetings block, and transversal coordinators were organized. Here the relations were
discussed between the blocks and educational goals were defined for every lecture. New was the
introduction of intervision and a so-called learning logbook. Intervision with course members, aimed at
learning and sharing one’s work-related problems was set up in the early evening on Mondays.
Course members kept a learning logbook to monitor their development and to evaluate.

Table 6 is showing an overview of topics of the two series or MOSHE years. The proportion of
process safety and, in particular, occupational safety, is reduced in favour of the two new topics, the

so-called personal and scientific methodology.
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safety, occupational 28 19
safety, process 22 18
safety, total 50 37
health 11 10
environment 11 13
risk management 28 31
scientific methodology 2
personal methodology 8

Table 6 Time in percentage spent on topics per series of MOSHE courses

This second series of courses showed a larger percentage of course members leaving the course
without being graduated. Delft TopTech initiated a so-called mini MoSHE for graduated HVK students.
Those students could obtain a MoSHE graduation, while following a limited number of MOSHE
modules. This streamlined program started with six students. Their examination results are

summarized in Table 7.

graduated | 90 - 91% 51 - 82% 3
no exam 9-8% 11-18%
additional assignments

=

Tabel 7 Results of exams of course members of the first two series of MOSHE courses, including the

mini-MoSHE

MoOSHE 15-17, results of interviews and comments fro ~ m committees

A number of topics from the first series of MOSHE were also mentioned during interviews of the
second series, like more attention to process safety and the absence of explicitly formulated quality
system for the course. Students had positive reactions. The course had taught them using scientific
literature and a critically reflection on information provided. Again the advisory board gave the remark
that course management should have a natural affinity with the pillars of the course; including SHE,

process safety, health, environment, sustainability, risk management, and organisational behaviour.
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Without this background course management could hardly be expected to control on the quality of
modules and selection of module leaders.

The advisory board criticized the mini MoSHE. Commercial arguments from Delft TopTech
would have prevailed. The mini MoSHE had failed as a full course for graduated HVK students. The
initiative was no longer continued. On the other hand the unique character of the complete MoSHE
course was several times emphasized by the advisory board. The course filled a gap in the need for
SHE managers at companies and governments. The scarcity of courses for global SHE Managers
was a recurring theme during discussions in international professional networks. Thereby also the

quality of these courses was a topic.

MOSHE 18 - 1920132017

MoSHE years 18-19, number of course members and edu  cational goals
Although course members were positive about MOSHE year 18, there was a substantial decline in the
number of course members. The course started with 12 participants. The reason for this decline was
not entirely clear. Governmental budget cuts had put a stop on potential course members and
possibly for companies a similar argument applied.

The educational goals of this series of courses was not different from goals set for the

previous series.

MoSHE years 18-19, structure of course

After MOSHE 17 of the structure and organization of the course was changed again. The reason was
threefold. First there was a lack of cohesion between the different blocks of the course. Secondly,
topics such as process safety and risk decisions of the course, only had a limited depth. And finally
the balance between theory and practice was limited as well as learning objectives of the program
blocks and sessions. An external consultant, which was attached as co-leader of one of the modules,
led to the changes. As a starting point for the revision a future course member was defined, expecting

to have 5-10 years of experience with SHE in one or more small, medium or large companies or
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organizations. A MoSHE graduate would have sufficient knowledge and skills to function as SHE

manager. He or she would be able to:

o provide functional leadership to risk management SHE processes;

0 establish, implement and support relevant policies, standards and procedures, processes
and techniques;

0 act as a direct advisor to the CEO;

o0 implement together with colleagues a proactive SHE management and relevant
improvement programs;

0 be responsible for the quality of SHE advice and have access to relevant SHE expertise;

o0 have an understanding of cross-border influences;

0 be independent.

Competence in this approach would have two complementary aspects, both the academic knowledge
and also practice skills. Both aspects were prerequisites for adequate competence. The structure of
the program is shown in Figure 3. The structure of the different blocks followed basic elements of a
risk management system. Strangely enough, the health module was placed in the ‘implementation’

column. ‘Risk management’ is a logical place for this module.

MoSHE years 18-19, organization of course

From MoSHE 18 onwards a new selection of potential course members was implemented for those
with only a bachelors’ degree of a graduation from a Polytechnic. In previous years they were
admitted to the course, but now they had to follow a pre-master's program. The Faculty had a one
year pre-master program for its PhD students to teach them the necessary academic skills. Delft
TopTech organised a very slimmed-down pre-masters of only 4 days with statistics, philosophy of
science and research and design as topics. For MoSHE 19 Delft TopTechs’ pre-master was
abolished. The topic of academic training, which was already introduced during MoSHE 18 as

scientific methodology, had a larger share in the course.

26



Leadership * Organisation * ; O 0

Policy & Resources & Risk Planning & ¥ Implementation ! Performance ¥ Audit & Review

Strategy ' Standards ' Management ' Procedures ' ' Management

1. Introduction SHE Management System
h 2. Planning SHE 4——  — 2. Performance Management :I

3. Risk ———————% 3.RiskTools

Management

4. Environment
& Social Risk €
i Management

5. Leadership,
Culture &
Behaviour ‘L

6. Health

8. Strategy

T < -

Figure 3 Structure of MOSHE years 18-19

Other changes from MoSHE 18 onwards were related to module leaders, module teaching materials
and new topics added to the course. A PhD, or being active in a PhD program became a requirement
for module leaders. MOSHE 19 was the first course where almost all teaching materials were
distributed through the e-learning system of TUDelft. An exeption were books, distributed during
modules. New topics were introduced in the course as part of the module ‘planning and procedures’,
like contractor management, supply chain management and competence management, scenario
planning and financial management. The course also provided individual coaching, as was initiated
during MoSHE 18. A central coordinator was re-introduced to improve the integration of topics and
blocks and provide course management with a general overview of the course.

Table 8 shows the topics of the three series of MOSHE courses. MOSHE 19 was still running
during the production of this article. Therefore table 9 only shows exam results till MOSHE 18. The

results are somewhat disappointing. More than half of the course members of MOSHE 18 were not
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graduated. This is a worrying development. An investigation into the reasons of the delay seems

necessary.

safety, occupational 28 19 33
safety, process 22 18 8
safety, total 50 37 41
health 11 10 8
environment 11 13 10
risk management 28 31 17
academic skills 2 6
personal methodology 8 11
statistics 6
others 2

Table 8 Time spent in topics (percentage) per series of MOSHE courses

I F i i i ]

graduated 90 - 91% 51-82% 3 5
no exam | 9-9% 11 - 18% 1 3

delay 3
additional assignment

Table 9 Results of exams of course members of all series of MOSHE courses

MoSHE years 18-19, results of interviews and commen  ts from committees

Similar points as the first and second series were mentioned again; more attention to process safety,
the lack of a formalised quality system of the course, and the uniqueness of the MoSHE course. The
reactions of the course members were positive again. The versatility of the course was mentioned, as
well as the learned critical reflection and scientific approach. Members of committees, module leaders
and course management had a different opinion on this last point. Increasingly the course had
become less technical and academic, and over the last years had developed more and more as a
professional course. Module leaders experienced a rather low control on the content of their modules
by course management. For them, that was agreeable, and they had lots of freedom in the design of

their module.
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This series of courses was substantially different qua content, structure and organisation then
previous series. The competencies of SHE managers in companies were leading for changes made.
In concluding the current director noticed that the quality of a course can be defined with these
competence levels. Have graduates achieved this? A state-of-the-art of teaching materials offered is

required, presented by top lecturers with a program where presented topic are integrated.

MoSHE years 18-19, future developments

Two separate certifications of the course were prepared. The first one was for SKO, and the course
was re-admitted to the list of educational institutes for personnel certification of safety expert. The
second one was for the Dutch Flemish Accreditation Organisation (NVAO), which was necessary
because TUDelft decided to transfer MOSHE to the Faculty of Technology, Policy, and Management.
TUDelft only issues a Master of Science (MSc) title for graduates. The master title associated with the
MoSHE course of Delft TopTech was an unprotected one. Graduated course members of MOSHE
could only get an MSc title when MoSHE was NVAO certified. Several conditions must be fulfilled.
One is the size of the course. A MOSHE course was 60 ECTS, and 120 ECTS was required. Another
requirement is the assessment against the so-called Meijers criteria, the criteria for TU's program

where seven competency areas defined (Meijers et al, 2005):

1. competent in one or more scientific discipline (s);
2. proficient in research;

3. proficient in design;

4. a scientific approach;

5. have basic intellectual skills;

6. proficient in cooperation and communication;

7. take into account temporal and social contexts.
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It is expected that the review of these criteria for MOSHE are not problematic. The admission of
course members is another problem. Course members with only a bachelor's degree can no longer

participate in the course. This would rule out a large portion of future trainees.
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DISCUSSION AND CONCLUSIONS

During the interviews more than once the unique character of MOSHE in the Netherlands was
mentioned. The central message of the course is a practical and comprehensive approach to risk
management and sustainability. This message is supported by scientific knowledge and
developments in the areas of safety, health and environment, management science and psychology.
The knowledge areas and practical skills of an academically trained SHE manager were described
and elaborated in a document of the International Network of Safety and Health Practitioner

Organisations (INSHPO), see Table 10 (Pryor et al., 2015).

. understanding hazards and risks 1. personal skills
. understanding risk controls 2. professional practice
. safety and health management skills 3. professional technical

. professional role and functioning
. underlying technical and behavioural disciplines
. underlying management science

MTmMmoOO®@>

Table 10 Knowledge areas and practical skills fora n academically trained SHE manager

Both companies and the government need managers who are able to analyse problems and find
solutions for situations never occurred previously. Within companies graduates have a position similar
to a general practitioner in the medical field. They should have sufficient specialist knowledge to use it
and to transfer this to management of their business. They need to know when to consult and refer to
experts and where to find these experts.

Students who sign up for the MoSHE course will operate at various levels of competence. The
program aims to deliver graduates who can function on the level of ‘do without help’ (see Figure 4).

The question is how this competence level can be reached how this can be tested.
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competence levels
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recall \
list

awareness

receive accept

Figure 4 various levels of competence

The 1970s of the previous century saw the rise of (post)graduate courses on safety in various
countries. Major accidents in high-tech-high-hazard sectors, together with legislation were major
drivers for these courses. Almost a decade later safety became safety science when various research
groups in this domain entered the academic world in various countries. MOSHE started in the late
1980s as a port-academic course. The course had three major revisions. After MOSHE 1 its academic
focus remained, but its structure, and organisation changed radically. And the course was successful
for the period 1990-2008. From MoSHE 15 onwards course became more commercialised, and
course management had less affinity and expertise with the course content. These series lasted till
2012. MoSHE 18 introduced the last revision, and the course was structured along the elements of a
risk management system and the expected competencies of SHE managers. A central coordinator
with an overview of the course content, and close contact with course members was and is a crucial
element of the course organisation. The same argument goes for the course management, where a
natural affinity in expertise is required to exercise sufficient control over selection of module leaders,
and content of modules.

During the 24 years of MoSHE, and many changes made in content, structure and

organisation of these course, no course management had implemented a formalised quality system.
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As a start, an ideal typical quality control, based upon Figure 1 and Table 2 could have the following

elements:

Enabler, leadership

o For all three series of courses, educational goals and content of the course are defined.

o During MoSHE 2-14'9%29% gn extensive contact with other safety courses — HVK was
established. These contacts should be renewed.

0 The quality of the course has been a serious topic, given the many changes to its content.
Course management does not have a clear vision how to assess this quality. During VSNU
audit of the first series input was given. For obscure reasons this advice was not followed.

Enabler employees

0 To monitor the quality and adjust the program it is imperative that the course management
has proven expertise in the areas covered by the program. In the first series of courses this
expertise was available. Gradually this expertise declines during the second and third
series. As a result of the disappearance of the central coordinator the control on the quality
of MoSHE 15-172%%2012 ghifted to the block coordinators and committees of the course.
Course management gave little guidance to the course, which was also the case during
MoSHE 18-19%913%%"7,

0 The division between academic and professional lecturers shifted in later years to
professional lecturers. Whether or not this ratio is in balance, should be determined in a
further investigation.

Enabler policy and strategy

o Continuously the training was updated. Presentations were set up differently, lecturers were
changed, the structure of modules have been adapted and the entire program was
extensively modified three times. Quality arguments will have played a role here, but that
was difficult to track down.

Enabler resources

0 No resources were made available for a quality system.
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Enabler processes

(0]

The impact of the module leaders, course commissions, and the advisory board was limited.
During MoSHE 15-17%°%%%'2 12 course coordinators contributed to the complexity of course
management. For future MOSHE years a greater involvement of both committees is

desirable.

Result area module leader

(0]

Integration of knowledge and skills from the various modules is a challenge that has been
addressed adequately in none of the MoSHE years. Modules were presented as stand-
alone activities. This alignment and integration deserve explicit attention for future courses,
which is also true for ratio of academic knowledge and practical skills. The question is
whether the program should give much attention to statistics, personal skills and strategy.
Mostly students in their businesses will be trained in these topics. For statistics, the question
is what kind of expertise is needed for a SHE manager?

Educational goals were prepared for both the entire course as for individual models. This
created a paper reality (Pryor, 2016). An evaluation of the module goals, and whether these
goals were achieved, was omitted. Homework of course members was left to the module
leader. In the first series of MOSHE courses, course management had insight in progress

made in homework. In later series this overview was absent.

Result area educational methods

(0]

All years experienced a wide variety of educational methods to change a traditional passive
listening attitude of course members into an active participatory attitude. Classical lecturers
were interspersed with group work, student presentations, challenging lectures and

discussions.

Result Area appreciation by module leaders and course members

o For the quality assessment course members’ evaluations and observations of coordinators

were used.

Result area appreciation by society and result
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o Evaluations of companies of course members on effects of the course were conducted by
Delft TopTech. The results were not known. In itself it was strange the Safety Science
Group did not put energy into these contacts. A good relationship with companies is in the
interest of both.

Cross-field learning and improving

0 The dynamics of the content and structure of the program has always been large.

35



EPILOGUE

Authors like to thank Andrew Hale, Coen van Gulijk, Daniella Wijnveldt, Genserik Reniers, Hennie
Pouwels, Jos Theunissen, Koos Visser, Petra Scheffers, Petra Wassenaar, Remko Houba, Rob in 't

Veld, Saul Lemkowitz for their comments on the manuscript.

LITERATURE

Arezes P Swuste P (2012). Occupational Health and Safety post-graduation courses in Europe. A general
overview. Safety Science 50:433-442

Arezes P Swuste P (2013). The emergence of post academic courses in OSH the example of Portugal.
Industrial and commercial training 45(3):171-179

Bologna Working Group (2005). ‘A Framework for Qualifications of the European Higher Education Area.
Bologna Working Group Report on Qualifications Frameworks

Burdorf A (1995). International trend in education and training in occupational hygiene. Safety Science 20:191-
197

CCPS (1988). Guidelines for Vapor Release Mitigation. AICHe, New York

Culvenor J Else D (1997). Finding occupational injury solutions: the impact of training in creative thinking. Safety
Science 25(1-3):187-205

Deming W (1982). Out of crisis, quality, productivity and competitive position. Cambridge University Press,
Cambridge

ECVET (2009). Recommendation of the European parliament and of the Council on the establishment of a
European Credit System for Vocational Education and Training (ECVET), Document 2009/C155/02, 18
June

EQF (2008). European Parliament Council. Recommendation of the European parliament and of the Council on
the establishment of the European Qualifications Framework for lifelong learning, Document 2008/C
111/01, 23 April

European Higher Education Area (1999). The Bologna declaration of June 19™ 1999. Joint declaration of the
European Ministers of Education

Garrigou A Peissel G (2008). Reflexive approach to the activity of preventionists and their training needs: result
of a French study. Safety Science 46:1271-1288

Grossel S (1992). Current status of process safety/prevention education in the US. Journal of Loss Prevention
in the Process Industry 5(1):2

Gute D Rossignol A Hanes N Tatly J (1993). Factors affecting the permanence of occupational safety and
health topics in engineering courses. Journal of Engineering Education 82(2):163-168

Gulijk C van Swuste P Ale B Zwaard W (2009). Development of safety science during the interbellum period, ad
Heirichs’ contribution. (in Dutch: Ontwikkeling van veiligheidskunde in het interbellum en de bijdrage van
Heinrich). Tijdschrift voor toegepaste Arbeidswetenschap 22(3):80-95

Hale A (1987). On structures of safety courses (in Dutch: Over structuren in veiligheidskundige opleidingen).
Maandblad voor Arbeidsomstandigheden 63(2):86-89

Hale A (1989). The training of professionals in prevention. International Social Security Association - ISSA
Conference Education and training in prevention, Paris, May 31*-June 2

Hale A Paques-Koster M Vergouw E (1989) Focus of occupational safety in higher technical education.
Research ordered by the Director General of Labour, conducted by the Safety Science Group (in Dutch:
Veiligheidskunde, part noch deel. Aandacht voor arbeidsveiligheid in hoger technisch onderwijs. Een
onderzoek uitgevoerd in opdracht van het Directoraat-Generaal van de Arbeid door de Technische
Universiteit Delft, vakgroep Veiligheidskunde). Publication S-56, S-56-1

Hale A (1995). Training courses for specialists in working conditions: some survey results. Safety Science.
20:173-181

Hale A Storm W (1996). Is certification of experts in working conditions flexible enough for quality assurance?
(in Dutch: Is certificering van arbodeskundigen een voldoende flexibel middel voor kwaliteitsborging).
Tijdschrift voor toegepaste Arbowetenschap 9(4):55-61

36



Hale A Kroes J de (1997). System in safety, 10 years of the chair in safety science at the Delft University of
Technology. Safety Science 26(1/2):3-19

Hale A Ytrehus | (2004). Changing requirements for the safety profession: roles and tasks. The Journal of
Occupational Health and Safety: Australia and New Zealand 20(1):23-35

Hale A Bianchi G Dudka G Hameister W Jones R Perttula P Ytrehus | (2005). Surveying the role of safety
professionals objectives, methods and early results. Safety Science Monitor 9(1):1-33

Hale A Vergouw E (2009). Selfstudy for MoSHE Audit (in Dutch: Zelfstudie visitatie MoOSHE TUDelft, 30 mei
2000)

Heinrich H (1956). Recognition of safety as a profession, a challenge to colleges and universities. National
Safety Council Transactions, proceedings of the 44th National Safety Congress, October 22-26, Chicago,
lIl, p 37-40

Juran J (1951). Quality control handbook. McGraw-Hill New York

Kletz T (2006). Training by discussion. Education for Chemical Engineers 1:55-59

Lees F (1980). Loss Prevention in the Process Industries, Butterworth-Heinemann, London

Lemkowitz S Zwaard A (1988). Safety ad environmental education should be part of the curriculum (in Dutch:
Veiligheids- en milieuonderwijs moet in het onderwijspakket). Chemisch Weekblad, november 708-712

Lemkowitz (1992). A Unique program for integration of health, safety, environment, and social aspects into
undergraduate chemical engineering education. Plant/Operations Progress 11(3):140-150

Lundin J Jénsson R (2002). Master of science in risk management and safety engineering, at Lund University,
Sweden. Journal of Loss Prevention in the Process Industry 15:111-117

Meijers A Overveld C van Perrenet J (2005). Criteria for academic bachelor ad master curricula (In Deutch:
Criteria voor Academische Bachelor en Master Curricula). TUDelft, TU/e, Universiteit Twente

MoSHE (1988). Postgraduate executive course in risk assessment and control. Brochure. TopTech Studies,
Delft

Nedved M Booth R (1982). A comparison of the role and training needs of safety personnel in the UK and West
Germany with special reference to the chemical industry. Journal of Occupational Accidents 4:61-77

Nolan P (1989). Safety and loss prevention training. Journal of Loss Prevention in the Process Industries 2:3-4

Nolan P (1991). Safety education. Journal of Loss Prevention in the Process Industry 4:66

NVAO (2014) Nederlands-Vlaamse Accreditatieorganisatie. Assessment frameworks for the higher education
accreditation system of the Netherlands, NVAO Den Haag

Oortman Gerlings P Hale A (1989a). Recognition instrument safety departments Part | (in Dutch:
Erkenningsinstrument veiligheidsdiensten. Deel I: Verslag. Rapport i.0.v. Ministerie van Sociale Zaken en
Werkgelegenheid, Directoraat-Generaal van de Arbeid). Delft, Technische Universiteit, Fac. Wijsbegeerte
en Technische Maatschappijwetenschappen, Vakgroep Veiligheidskunde

Oortman Gerlings P Hale A (1989b). Recognition instrument safety departments Part Il (in Dutch:
Erkenningsinstrument veiligheidsdiensten. Deel II: Instrument voor de erkenning van veiligheidsdiensten.
Rapport i.0.v. Ministerie van Sociale Zaken en Werkgelegenheid, Directoraat-Generaal van de Arbeid).
Delft, Technische Universiteit, Faculteit Wijsbegeerte en Technische Maatschappijwetenschappen,
Vakgroep Veiligheidskunde

Oostendorp Y Lemkowitz S Zwaard W Gulijk C van Groeneweg J Swuste P (2016). Introduction of the concept
of risk within safety science in The Netherlands. Safety Science 85:205-219

Perrin L Laurent A (2008). Current situation and future development of safety curricula for chemical engineering
in France. Education for Chemical Engineers 3:e84-e91

Pryor P Hale A Hudson D (2015). The OHS Professional: A framework for practice — Role, knowledge and skills.
International Network of Safety and Health Practitioner Organisations (INSHPO). Park Ridge, IL, USA.

Pryor P (2016). Accredited OSH professional education: A step change for OHS capacity. Safety Science 81:5-
12

Robens (1972). Committee on safety and health at work (1972). Report of the Committee 1970-1972, chairman
Lord Robens. Her Majesty’s Stationery Office, London

Rouhof H Swuste P Lit A van Lemmens W Devens J Prooi J (2009). Ensuring minimum SHE competences: a
case study for manufacturing employees in a multinational. Journal of Applied Occupational Sciences
(Dutch) 22(1):4-11

Saari J (1995). Risk assessment and risk evaluation and the training of OHS professionals. Safety Science
20:183-189

Saleh J Pendley (2012). From learning from accidents to teaching accident causation and prevention:
multidisciplinary education and safety literacy for all engineering students. Reliability Engineering and
System Safety 99:105-113

Shallcross D (2013). Safety education through case study presentations. Education for Chemical Engineers
8:e12-e30

Shewhart W Deming W (1939). Statistical methods from the viewpoint of quality control quality control. The
Graduate School Department of Agriculture Washington

37



Storm W Hale A (1995). Training courses in safety and health: overlaps within and between four European
countries. Report to the International Social Security Association. Delft: Safety Science Group

Swuste P Arnoldy F (2003). The safety adviser/manager as agent of organizational change: a new challenge to
expert training. Safety Science 41:15-27

Swuste P (2008). Teachers and trainers of occupational safety courses, is certification necessary? NVVK Info
17(2):28-33

Swuste P Gulijk C van Zwaard W Oostendorp Y (2014) Safety theories in the three decades after WO 11, in the
US, Britain, and the Netherlands: A literature review. Safety Science 62:16-27

Swuste P Groeneweg J Gulijk C van Zwaard W Lemkowitz S (2015). Safety management systems from Three
Mile Island to Piper Alpha, a review in English and Dutch literature for the period 1979 to 1988 Safety
Science (submitted)

Swuste P Gulijk C van Zwaard W Lemkowitz S Groeneweg J (2016a). safetyy management ad safety systems
for occupational safety, an overview of English ad Dutch literature (in Dutch: Veiligheidsmanagement en
veiligheidssystemen voor arbeidsveiligheid, een overzicht van Engels- en Nederlandstalige literatuur.
Deel 3, de periode 1988-2010 — Arbeidsveiligheid). Tijdschrift voor toegepaste Arbowetenschap
29(4):131-151

Swuste P Gulijk C van Zwaard W Lemkowitz S Oostendorp Y Groeneweg J (2016b). Developments in the
safety science domain, in the fields of general and safety management between 1970 and 1979, the year
of the near disaster on Three Mile Island, a literature review. Safety Science 86:10-26

Swuste P Reniers G (2016c). Seveso inspection in the low-lands, implementation and effectiveness of the
European Seveso directives in Belgium and the Netherlands. Journal of Loss Prevention in the Process
Industries (in press)

TH Delft (1978). Final report Symposium Academuic Safety education ad research (in Dutch: Eindverslag
Symposium Universitair Onderwijs en Onderzoek in Veiligheid)

VSNU (1998). Association of Cooperating Dutch Universities. Summary of training courses. Report of the
review committee commissioned by MoSHE, PHOV and NIA TNO/PBNA for an authorization regime of
the Foundation for Certification of Competence (SKO) (in Dutch: Vereniging Samenwerkende
Nederlandse Universiteiten. Samenvatting van de opleidingen veiligheidskunde doorgelicht. Rapport van
de visitatiecommissie in opdracht van MoSHE, PHOV en NIA TNO/PBNA mede ten behoeve van de
toelatingsregime van de Stichting voor certificatie van Vakbekwaamheid-SKO)

Wennink H Boomstra R Meeuwissen J (2001). Insufficient interculturalisation. Quick scanfor the degree of
interculturalisation of institutions for mental health and addiction. (in Dutch: Een onvoldoende voor
interculturalisatie. Quick scan naar de mate van interculturalisatie van instellingen in de geestelijke
gezondheidszorg en verslavingszorg). GGZ Nederland, Trimbos-Instituut, Nederlands Centrum
Buitenlanders, Kerkenbosch, GGZ Nederland, Utrecht

Wybo J Wassenhoven W van (2016). Preparing graduate students to be HSE professionals. Safety Science
81:25-34

38



