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Abstract 
 
Specialists in ergonomics believe that what is good ergonomics is also good 
economics for many industrial settings. This relationship between ergonomics 
and economics is supported by research on several industrial settings. This 
study turns to investigate this relationship within the maritime domain. 
Shipping naturally faces the same work environment problems as commonly 
seen on work places ashore. Additionally, there is however a social and cultural 
dimension to the work environment in what might be the most globalised 
industry of all. 
 
This study is performed as a pilot study to a larger project within the 
economics of maritime ergonomics. The aim of this thesis is to review the 
major issues in the research of maritime ergonomics and how cost-benefit of 
ergonomics is calculated in other domains. Furthermore, the thesis also aims at 
investigate which ergonomic factors that are considered the most important by 
the shipping industry itself and if the economics of ergonomics is calculated in 
the Swedish shipping industry. 
 
The review of scientific literature on maritime ergonomics is divided into three 
areas of interest: organisation and management, occupational health and safety 
and psychosocial work environment. No studies were found on cost-benefit 
calculations within shipping. There are however several methods for evaluation 
and calculation from other domains. The result of the nine qualitative 
interviews shows a predominant occupation in the area of organisation. 
Important factors mentioned in the interviews that are believed to affect safety, 
productivity and well-being include leadership and social skills, 
communication between and within the shorebased organisation and the vessel, 
as well as knowledge on several levels. A survey among ten Swedish shipping 
owners shows that beyond the costs of sick-leave, the shipowners do not on a 
regular basis calculate the costs and benefits of ergonomics. 
 
Further research includes a stakeholder analysis; defining the operative 
measurements of productivity, quality and effectiveness for a maritime setting; 
an accident analysis and the compilation of Best Practise within shipping. 
 
 
Keywords: Ergonomics, human factors, work environment, shipping, maritime. 
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Sammanfattning 
 
Specialister inom arbetsmiljöområdet är övertygade om att en bra arbetsmiljö 
också är bra för ett företags ekonomi. Detta förhållande mellan arbetsmiljö och 
ekonomi har påvisats i flera studier inom olika branscher. Den här studien 
undersöker sambandet mellan en god arbetsmiljö och god ekonomi inom 
sjöfarten. Inom sjöfarten återfinns naturligtvis samma arbetsmiljöproblem som 
hos andra branscher men i det som kanske är den mest globaliserade branschen 
av alla finns det också en framträdande social och kulturell dimension i 
arbetsmiljön. 
 
Den här uppsatsen är utförd som en pilotstudie till ett större forskningsprojekt 
inom sjöfart och arbetsmiljöekonomi. Målet med uppsatsen är att undersöka 
inom vilka områden det forskas på inom sjöfartens arbetsmiljö samt att 
undersöka hur kostnadsnytta av arbetsmiljö beräknas. Dessutom ämnar 
uppsatsen undersöka vilka arbetsmiljöfaktorer som de olika sjöfartsaktörerna 
själva anser vara de viktigaste och om branschen själv räknar på arbetsmiljön 
idag. 
 
Granskningen av den vetenskapliga litteraturen om sjöfartens arbetsmiljö är 
uppdelad i tre områden: organisation och ledarskap, hälsa och säkerhet, samt 
den psykosociala arbetsmiljön. Inga studier återfanns som berörde 
arbetsmiljöekonomi inom sjöfarten. Det finns däremot ett flertal metoder och 
modeller för ekonomisk utvärdering och beräkning av arbetsmiljöåtgärder från 
andra branscher. Resultatet av nio kvalitativa intervjuer visar fokus på 
organisatoriska arbetsmiljöfaktorer. Viktiga faktorer som informanterna anser 
har inverkan på säkerhet, arbetsmiljö och produktivitet inkluderar ledarskap; 
kommunikation ombord och mellan fartyg och landorganisation; och kunskap 
på olika nivåer. En undersökning hos tio svenska rederier visar att utöver 
kostnader för sjukfrånvaro räknar företagen inte regelbundet på kostnader och 
vinster för arbetsmiljön. 
 
Förslag till framtida forskning inkluderar en intressentanalys, att definiera och 
beskriva de operativa rationalitetsmåtten produktivitet, kvalitet och effektivitet 
för sjöfarten, olycksfallsanalys och sammanställandet av exempel av ”Best 
Practise” inom sjöfarten. 
 
 
 
 



iv 

TABLE OF CONTENTS 
 

1 INTRODUCTION ........................................................................................................................ 1 

1.1 BACKGROUND .................................................................................................................................... 1 
1.2 PRESENTATION OF THE PROBLEM ............................................................................................................ 2 
1.3 PURPOSE AND RESEARCH QUESTIONS ...................................................................................................... 2 
1.4 METHOD SUMMARY ............................................................................................................................ 3 
1.5 LIMITATIONS ...................................................................................................................................... 3 
1.6 READERS GUIDE – DISPOSITION OF THE THESIS.......................................................................................... 3 
1.7 TERMINOLOGY .................................................................................................................................... 5 

2 METHODOLOGY ....................................................................................................................... 6 

2.1 SCIENTIFIC APPROACH .......................................................................................................................... 6 
2.2 RESEARCH APPROACH .......................................................................................................................... 7 
2.3 LITERATURE REVIEW............................................................................................................................. 7 
2.4 DATA COLLECTION AND ANALYSIS ........................................................................................................... 9 

3 CONCEPTUAL FRAMEWORK ................................................................................................... 11 

3.1 ERGONOMICS AND WORK ENVIRONMENT ............................................................................................... 11 
3.2 MARITIME ECONOMICS ...................................................................................................................... 14 

4 LITERATURE REVIEW .............................................................................................................. 15 

4.1 MARITIME ERGONOMICS .................................................................................................................... 15 
4.2 COST-BENEFIT OF ERGONOMICS ........................................................................................................... 18 

5 RESULTS ................................................................................................................................. 22 

5.1 RESULTS FROM THE QUALITATIVE INTERVIEWS ......................................................................................... 22 
5.2 RESULTS FROM THE COST-BENEFIT SURVEY ............................................................................................. 29 

6 DISCUSSION ........................................................................................................................... 30 

6.1 MAJOR ISSUES IN THE RESEARCH OF MARITIME ERGONOMICS ..................................................................... 30 
6.2 CALCULATIONS OF COST-BENEFIT OF ERGONOMICS IN OTHER DOMAINS ........................................................ 31 
6.3 THE MOST IMPORTANT ERGONOMIC FACTORS ACCORDING TO THE INFORMANTS ............................................ 31 
6.4 IS THE ECONOMICS OF ERGONOMICS KNOWN IN THE SHIPPING INDUSTRY ..................................................... 32 
6.5 METHODOLOGY DISCUSSION ............................................................................................................... 32 

7 CONCLUSION .......................................................................................................................... 35 

8 FURTHER RESEARCH AND SUGGESTED TIME FRAME .............................................................. 36 

9 REFERENCES ........................................................................................................................... 38 

APPENDIX 1. THEMATIC INTERVIEW GUIDE. ................................................................................... 41 

APPENDIX 2. STRUCTURED INTERVIEW GUIDE. .............................................................................. 42 

 
 
 
 
Front page picture: Piston overhaul on a large marine diesel engine onboard a car carrier.  

Photo:Cecilia Österman. 

  



v 

TABLE OF FIGURES AND TABLES 
 
FIGURE 1. DISPOSITION OF THE THESIS. ............................................................................................................ 4 
FIGURE 2. THE HERMENEUTIC SPIRAL. ADAPTED FROM WIEDERSHEIM-PAUL & ERIKSSON (1991) .............................. 6 
FIGURE 3. THE LITERATURE REVIEW FUNNEL. ..................................................................................................... 8 
FIGURE 4. THE EXTENDED HTO FRAMEWORK. ADAPTED FROM EKLUND (2003). ................................................... 13 
FIGURE 5. SUGGESTED TIME FRAME FOR FURTHER RESEARCH.............................................................................. 37 

 
TABLE 1. IDENTIFICATION CODES WITH COMPANY AND PROFESSION ..................................................................... 22 
TABLE 2. RESULT FROM COST-BENEFIT SURVEY. ............................................................................................... 29 

 



1 

1 Introduction 

1.1 Background 

There is a complex relationship between the working human with all her needs, 
expectations and ambitions, and the work environment with its physical and 
mental requirements, demands and possibilities. Deficiencies in the work 
environment; physical factors like noise, vibration and poor working postures, 
as well as psychological and social factors concerning leadership, decision 
latitude, stress and support, can all have adverse effects on the individual.  
 
The maritime work environment naturally faces the same problems as the 
industry ashore (Bloor, Thomas and Lane, 2000). In addition, a vessel is also a 
social environment where the seafarers eat, sleep and socialise onboard for 
tours of duties for months on end. This means that the seafarers are exposed 
round the clock, during work and rest, to a constantly moving surface deriving 
from wind and sea but also whole-body vibrations generated by the propulsion 
and machinery. Physically strenuous working postures are not uncommon and 
long working hours increase the risk for fatigue that in turn affect both health 
and accident proneness (Gander, 2005; Lützhöft, Thorslund, Kircher and 
Gillberg, 2007). 
 
The tradition of seafaring is by nature a truly international undertaking and 
today the shipping industry is responsible for more than 90 per cent of the 
global trade. The modern merchant ship does not only travel between different 
countries and thus jurisdictions, it can also be owned, managed and operated 
from different corners in the world, not seldom far from the country where the 
ship is registered (IMO, 2008). Under these circumstances international 
standards are needed to supplement the various applicable national legislations.  
 
The International Maritime Organisation (IMO) is the agency of the United 
Nations that attend to the maritime matters. The Organisation has adopted more 
than 800 conventions, codes and recommendations concerning maritime safety, 
prevention of pollution and related affairs (IMO, 2008). In the wake of some 
serious accidents that occurred in the 1980’s, especially the fatal loss of the 
ferry Herald of Free Enterprise in March 1987 where 193 people lost their lives 
in the capsizing off Zeebrugge, the IMO adopted the International Management 
Code for the Safe Operation of Ships and for Pollution Prevention (ISM Code) 
that became mandatory in 1998. The objective was to ensure safety, to prevent 
human injury or loss of life, and to avoid damage to the environment. The ISM 
Code requires the implementation of a safety management system (SMS) on all 
ships over 300 gross tonnes. Ship operators must develop policies and 
procedures for a systematic and self-regulating management of occupational 
health and safety matters, similar to the Council Directive 89/391/EEC of 1989 
on the introduction of measures to encourage improvements in the safety and 
health of workers at work.  
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1.2 Presentation of the problem 

A prevailing management focus on productivity, quality and economic 
profitability sometimes overrides the ergonomics issues disguising them as 
solely health and safety problems rather than production problems. Thus, it 
risks being regarded as principally an area where money is spent with little or 
no return on investment, a cost rather than an investment. 
Among ergonomists and work environment specialists, there is an explicit 
belief that what is good for the occupational health and safety is also good for 
business, and several studies support this opinion. Research on workplaces 
ashore show a strong relationship between a number of issues related to 
ergonomics and performance by way of increased production, higher quality, 
less cassation and less personnel turnover (i.e. Abrahamsson, 2000; Axelsson, 
2000; and Eklund, Hansson, Karlqvist, Lindbeck and Neumann, 2006). 
 
The maritime work environment in general is relatively underresearched 
compared to the shore-based industries and this study has not been able to find 
any previous research on the cost-benefit of maritime ergonomics. It is 
reasonable to assume that increased knowledge on the subject, spread to all 
parties concerned, can enhance the value of the ergonomics issues in the 
domain. 
 
Time off-hire (the time that is lost when a vessel is taken out of service) on 
account of accidents, appendant inquiries and investigations, detentions, and 
unplanned maintenance is always costly for the ship owner and the ship 
operator, and the insurance premium for covering such dealings is often linked 
to the previous course of events. Moreover, the shipping industry today suffers 
from a global manning crisis that is expected to continue. Consequently, it is 
fair to assume that the high turnover rates of officers and ratings, and the level 
of experience diminishing, might have a negative impact on safety at sea and 
that ergonomics factors such as job satisfaction, motivation and leadership will 
have increasing economic significance in recruiting and retention of a 
competent workforce. 

1.3 Purpose and research questions 

The research problem for this study is the cost-benefit of a systematic work 
environment work within the shipping industry. The study aims at answering 
the following research questions: 
 
RQ1: Which are the major issues in the research of maritime 

ergonomics? 

RQ2: How is cost-benefit of ergonomics calculated in other domains? 

RQ3: Which ergonomic factors are considered the most important by 
the shipping industry itself? 

RQ4: Is the economics of ergonomics known in the shipping industry? 
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The study is planned and executed as a pre-study for a PhD-project at the 
Human Factors group, Department of Shipping and marine technology at 
Chalmers University of Technology in Göteborg, Sweden. The envisioned 
result of the PhD-project is to find and present economical incentives for a 
systematic and comprehensive approach to ergonomics, recognizing the 
different roles and resources at management and support functions ashore, as 
well as onboard the individual vessel. The overall aim of the PhD-project is 
that the identified incentives will lead to improvements in the work 
environment for seafarers. 

1.4 Method summary 

The study was initiated with a literature search in order to get an overview of 
what has been done and what is known in the area of maritime ergonomics but 
also to gather relevant knowledge from other domains. 
 
Nine qualitative semi-structured interviews were held in person with various 
stakeholders within the maritime domain to define the most important 
ergonomic factors.  
 
Ten Swedish shipping companies were contacted by telephone and asked three 
structured questions on the costs of ergonomics in their company. 

1.5 Limitations 

This study is limited by its small sample. The nine informants in the qualitative 
interviews all work for or represent multinational organisations but only one is 
a non-Swedish citizen. The shipping companies contacted for answering the 
questionnaire were all Swedish shipping companies that have their own 
personnel department.  
 
Naval ships, fishing vessels, training ships and so called traditional ships are 
not included in this study. This study is limited to merchant ships of 500 Gross 
Tonnage and above covered by the mandatory International Safety 
Management (ISM) Code (IMO, 2008). 

1.6 Readers Guide – Disposition of the thesis 

In order to facilitate reading, the structure of the thesis and a brief summary of 
the content of the different chapters are presented in figure 1. 
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   Figure 1. Disposition of the thesis. 
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1.7 Terminology 

Abbreviations and acronyms  

FoC Flag of Convenience. The country where the vessel is 
registered differs from the nationality of the owner. The 
country of registration determines the laws under which 
the ship is required to operate. 

HTO Human, Technology and Organisation. 
IMO International Maritime Organization. The UN agency 

that deals with maritime affairs. 
ISM The International Safety Management code adopted by 

the IMO. Objectives are to ensure safety at sea, the 
prevention of human injury or loss of life, and the 
avoidance of damage to the environment and property. 

MSD Musculoskeletal Disorders. 
SMS Safety Management System. 
SOLAS The IMO International Convention for the Safety of 

Life at Sea. 
 
Terminology 

Charterer A person or firm who enters into a contract with a 
shipowner for the transportation of cargo or passengers 
for a stipulated period of time, i.e. a shipowner's 
customer. 

Classification 
society 

An organisation which establishes and maintains proper 
technical standards for the construction and classification 
of ships, supervises their construction and carries out 
regular surveys of ships in service to ensure continued 
seaworthiness and compliance with safety standards. 

Master Captain commanding onboard a vessel. 
Off hire Period of time during which a vessel under time charter 

is unable to meet the requirements agreed between the 
charterer and shipowner due to reasons within the 
control of the shipowner, e.g. machinery breakdown. 
During this time, the charterer is not required to pay hire 
money. 

Operator Owner or other operator of ships who enter into a 
contract with shipper for the transportation of goods. 

Rating A seaman on deck or in the engine room that is not an 
officer. 

Trade Type of journeys for ships (e.g. coastal, oil). 
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2 Methodology 

This chapter describes the scientific approach and the methodology used in the 
study. The intention of the chapter is to enable the reader to follow the research 
process and to form an opinion about the trustworthiness of the results 
presented in the thesis. By way of introduction, the scientific approach is 
introduced, followed by the data collection methods and how the data was 
analysed. 

2.1 Scientific approach 

The scientific approach influences how the researcher formulates the problem 
and the objectives, how theories are developed, how research objects are 
selected and how data collection is conducted and analysed (Patel & 
Davidsson, 2003). There are two opposing views within the scientific 
approach; hermeneutics and positivism. In brief, hermeneutics is related to 
social science and the use of qualitative methods, whereas positivism is affined 
to natural science and the use of quantitative methods (Patel & Davidsson, 
2003). 
 
A hermeneutic research approach implies that the researcher understands 
another person’s actions, with language and dialogue as the common 
denominator in order to increase knowledge and understanding in an iterative 
process. This is sometimes visualized with the hermeneutic spiral, pictured in 
figure 2 (e.g. Wiedersheim-Paul & Eriksson, 1991; and Kvale, 1997). 
The researcher emanates from a certain pre-understanding, entering the 
hermeneutic spiral where gradually a more profound knowledge is developed. 
Through the iterative process the comprehension alternates between an 
understanding of the whole and an understanding of the separate parts. 

 
Figure 2. The hermeneutic spiral. Adapted from Wiedersheim-Paul & Eriksson (1991) 
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The hermeneutic scientific approach is thought to be the most appropriate 
approach for this study, considering the type of information searched for, and 
the methodology available to obtain the information.  
 
Contrary to the positivistic approach where every influence from the researcher 
must be eliminated, or at least minimised (Kvale, 1997), the researcher here 
takes active part in the empirical data collecting through interacting with the 
informants. The study is based to a very large extent on information acquired 
from texts and dialogues – verbal and non-verbal with written and spoken 
words as well as body language. The gained understanding has been reflected 
upon and written down in this report, and by using methodical tools throughout 
the research process, knowledge has been produced through the hermeneutic 
spiral. The elements of the research process – problem formulation, theory 
development, data collection, data revision and analysis, have overlapped each 
other, and through the whole research process new knowledge and new 
experiences have been created (Patel & Davidsson, 2003). 
 
As mentioned above, the researcher’s pre-understanding is the inborn point of 
departure in the hermeneutic process of interpretation, and the theoretical 
knowledge and the subjective and emotional experiences that the researcher 
possess is considered an asset (Patel & Davidsson, 2003). 
 
In this particular study, the author’s pre-understanding is based on academic 
studies in maritime engineering, work environment and ergonomics. Past 
experiences include working for over ten years at sea, sailing in the beginning 
as an engine rating and later as an engine officer. Work ashore includes a 
position as Safety Engineer at a shipyard and as an inspector at the Swedish 
Work Environment Authority before entering the academic world as a PhD-
student at Chalmers University of Technology. 

2.2 Research approach 

With the aim to investigate the link between good ergonomics and sound 
economics it is necessary to define and delineate these concepts within the 
domain. A qualitative research design was used in order to capture rich, 
detailed information on the human and organisational factors of maritime 
ergonomics. The qualitative research design enabled an exploratory approach, 
making it possible to acquire knowledge on what the problem is and when it 
occurs. To avoid delimiting the study too much and thus risk missing valuable 
information, the research process deliberately started with a broad problem 
discussion, research questions and purpose. 

2.3 Literature review 

The research process began by collecting theoretical data, reading and 
reflecting upon ergonomics in general, maritime ergonomics in particular and 
the economics of ergonomics. The aim was to build a theoretical foundation, 
and form relevant research questions. A literature review constitutes the 
foundation of knowledge necessary for the different phases in the project 
(Williamson, 2002). The literature study in this project has provided an 
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overview of the topic and has contributed to the theoretical framework, the 
work on preparing, conducting and analysing the interviews. 
 
Search for relevant literature was conducted in academic databases using 
search criteria related to ergonomics, human factors and cost benefit and was 
restricted in time for the last ten years. The reason for the time limitation is the 
implementation of the ISM Code on July 1, 1998, that brought with it a 
fundamental change to the systematic health and safety work at sea (IMO, 
2008). 
 
The study also includes documentation from some recent international 
conferences and workshops in the field and information was also sought within 
the authors’ national and international networks within the academia and the 
shipping industry. 
 
Unfortunately, it has been noted that some reports deriving from commissioned 
research are not published and made accessible for academic purposes, 
resulting in no or little circulation of the knowledge beyond the orderer. 
 
The search, review and refinement of relevant literature are figuratively 
illustrated in the funnel in figure 3. 
 
 

 
Figure 3. The literature review funnel. 

 
 
The following sequence of operations was used in the literature review: 
 

- Initially, a list of relevant words and phrases was made. 
- Relevant literature in English from the year 1998 and onwards was 

sought in the academic databases Web of Knowledge, Scopus and 
PubMed. The Web of Knowledge provide access to ISI:s databases Arts 
& Humanities Citation Index, Science Citation Index Expanded, Social 
Sciences Citation Index and ISI Proceedings. Scopus is a very large 
multidisciplinary database for science, engineering, medicine and social 
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science, that covers nearly 14 000 scientific journals from 1966 an 
onwards (Chalmers Library, 2008). 

- The following search criteria were used, truncated and in different 
combinations: Occupational health; ergonomics; human factors; 
maritime; shipping and cost benefit.  

- Results regarding fishing vessels and naval vessels were excluded as 
was articles with a strong medical focus rather than an ergonomic one.  

- Gradually, the results were refined manually by investigating the 
references in scientific articles and also by including documentation 
from some recent international conferences and workshops in the field. 

- The search was made on several occasions until the material was 
considered sufficient. 

2.4 Data collection and analysis 

The next step was to select, contact and interview different stakeholders within 
the maritime domain in order to gather primary data and obtain the qualitative 
information needed to answer the research questions. 

2.4.1 Qualitative interviews 

With the purpose to find which ergonomic factors that are deemed salient for 
the shipping industry, a variety of stakeholders was approached. In different 
stages of a ship’s lifecycle, there are a number of different maritime 
stakeholders that exert more or less direct influence (Palmberg, Johansson and 
Karlsson, 2006). The stakeholders include authorities, customers, inspectors, 
insurers, owners, operators and onboard personnel. As such, active seafarers, 
representatives in shipping companies, insurance companies and a 
classification society were contacted by telephone and e-mail in order to 
present the project and establish a connection with key personnel. The 
informants were not randomly selected but rather chosen and aimed at specific 
groups of persons with a background and experience from shipping.  
 
Individual semi-structured interviews (Williamson, 2002) were held, using a 
thematic interview guide (Appendix 1) as framework but allowing for 
flexibility to probe for details or further discuss issues. The interviews were 
performed by one interviewer (the author) with a solid knowledge of the 
domain, an important prerequisite to accomplish an explorative interview 
according to Kvale (1997). The questions were not necessarily asked in the 
order as they appear in the guide but rather followed the flow of the 
informants. Additional questions were asked and answers probed on an 
individual basis during the interviews. Eight of the interviews were performed 
in Swedish and one in English. None of the approached participants declined to 
participate. 
 
Notes were taken by hand during the interviews and a clean copy was typed out 
as soon as possible afterwards, while having the interview experience fresh in 
mind. The answers from the interviews are documented and kept by the author 
but is not attached to the report of discretion to the informants. 
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The analysis of answers and comments has been done through meaning 
condensation and categorization of the ergonomic factors distinguished by the 
participants (Kvale, 1997). Other information gathered in the interviews 
constitutes part of the data corpus.  

2.4.2 Cost-benefit survey 

It is usually easier to measure costs of ergonomics than measuring benefits 
since most cost factors often are available within the organisation (Hendrick, 
2003). In order to investigate if costs and benefits regarding the work 
environment are calculated and known in the domain, ten Swedish shipping 
companies with their own in-house personnel department was contacted. The 
shipping companies were not randomly selected, but chosen to get a good 
distribution across the different segments and sizes of Swedish shipowners. 
The head of the personnel department was contacted by telephone and was 
after a presentation of the project asked to answer three structured questions 
according to the interview guide (Appendix 2). The introduction and questions 
were read from the script and no additional questions were asked. The 
interviews were performed in Swedish and none of the contacted shipping 
companies declined to participate. 
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3 Conceptual framework  

This part presents the theoretical foundation for the study and it is divided into 
two main parts: Ergonomics and Maritime economics. The different concepts 
within ergonomics and work environment are introduced before entering into a 
discussion of maritime economics. This last part is necessary in order to 
understand the mechanisms of the economy in the maritime domain and the 
differences from a production based industry ashore. These differences are 
important when discussing methods for measuring and evaluating the cost-
benefit of ergonomics work. 

3.1 Ergonomics and work environment 

Ergonomics has improved work efficiency from the beginning of mankind and 
the manufacturing of the first tools. Despite the extraordinarily technological 
development we have seen in the course of time, the human element is still a 
valuable part in any work system. Humans are matchless when it comes to 
adaptability and flexibility but yet vulnerable to factors in the work 
environment that can impair the work performance. Traditionally, principal 
concerns were the physical factors like noise, vibrations, climate and radiation, 
but short after the Second World War a more holistic approach was presented, 
for example by researchers at the Tavistock Institute (Bruzelius & Skärvad, 
2004). Springing from studies of coal mining in Great Britain, the foundation 
in the sociotechnical theory is that all production systems include both a 
technical organisation (consisting of machinery and other equipment) and a 
social organisation (the humans), and that both dimensions must be taken into 
account in the design of any organisation or work task. Since then the 
comprehensive view has evolved to include all aspects of human performance 
and behaviour in an organisational context. Among these are decision-making 
and other cognitive processes; leadership; culture and communication; and the 
design and layout of hardware as well as software on for example ship bridges 
and control rooms. 
 
In this study the terms ergonomics, working environment and occupational 
health and safety are used more or less indiscriminately but there are some 
institutional definitions that can be of interest when framing these issues. To 
start with, the International Ergonomics Association (IEA) equals the concepts 
ergonomics and human factors with the following definition (IEA, 2008): 
 

“Ergonomics (or human factors) is the scientific discipline concerned with 

the understanding of interactions among humans and other elements of a 

system, and the profession that applies theory, principles, data and 

methods to design in order to optimize human well-being and overall 

system performance.” 

 
With the definition IEA calls attention to a holistic and systems-oriented 
approach embracing every aspect of human work. The various specializations 
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within ergonomics are principally grouped in physical, cognitive and 
organisational ergonomics. As the name indicates, physical ergonomics refers 
to the humans’ physical work activities including working postures, work 
related musculoskeletal disorders, workplace layout and health and safety. 
Cognitive ergonomics is concerned with mental processes and how they can 
affect interactions between humans. For example topics like decision-making, 
work stress and training. Within organisational ergonomics lays the design of 
sociotechnical systems including communication, resource management, 
design of working times, teamwork etcetera (IEA, 2008). 
 
The term occupational health is jointly defined by the two United Nation 
agencies International Labour Organization (ILO) and the World Health 
Organization (WHO). The definition was revised in 1995 to emphasise the 
importance of comprehensive view and a sound working culture that also 
promotes the social climate at the workplace (ILO, 1997): 
 

“Occupational health should aim at: the promotion and maintenance of 

the highest degree of physical, mental and social well-being of workers in 

all occupations; the prevention amongst workers of departures from 

health caused by their working conditions; the protection of workers in 

their employment from risks resulting from factors adverse to health; the 

placing and maintenance of the worker in an occupational environment 

adapted to his physiological and psychological capabilities; and, to 

summarize, the adaptation of work to man and of each man to his job.” 

 
The work with occupational health issues within the ILO has three main 
objectives (ILO, 1997): 
 
- to maintain and promote workers' health and working capacity 

- to improve work and work environment’s contribution to health and safety 

- to develop work organisations and working cultures to become supportive 
of the health and safety at work that promote a positive social climate and 
also can add to increased productivity. 

 
Whichever term used, it is the common holistic, comprehensive approach that 
is sought after and referred to in this study. Together with the attitude of 
ergonomics not being a goal in itself but a way to achieve safety, productivity 
and operator satisfaction (Helander, 2006). 
 
The concept of ergonomics can be wide and ambiguous. However, in this study 
a systematic approach to ergonomics is seen as the collected and systematic 
effort with the intention to improve the operations work environment and a 
notion that planned efforts will lead to effects; in other words, a methodical 
attempt including investigation, planning, realizing and evaluation. 
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This study uses the ergonomic approach in its widest sense, i.e. the effects on 
system efficiency, safety, health and well-being. The effect can thus be found 
on the individual level as well as on the organisational level. The outcome 
parameters can be quality, productivity and economy; the risk for accidents and 
injuries, self-perceived health and well-being from a psychosocial point of 
view. 
 
An extended HTO framework 

Eklund (2003) propose an extended framework for the interaction between 
humans, technology and organisation (HTO) that also take the environment 
into account. The model is based on a systems view and considers a company 
or an organisation as an open system. The core component is the human work 
activity and the focus is on the interaction between the human activity and 
technology, organisation and environment. Single work activities constitute sub 
processes, processes and main processes, which in turn form the operations of 
the organisation. Seen from the organisations’ point of view, productivity and 
quality is improved if the work activities lead to the desired result in a less 
troublesome and faster way with fewer disturbances. Consequently, for an 
organisation to perform well with an altogether high productivity and good 
quality, it depends on all the work activities to be performed well too. In other 
words the organisation must have capable HTO interactions. The model offers 
a theoretical framework as well as an analysis method for work tasks, work 
systems and organisations. The overall aim is to combine the benefits for the 
individual (e.g. a safe, healthy and developing work) with benefits for the 
company or organisation (high productivity and good quality). 
 
The model and the theories that it is based on is central for the study. The 
initial semi-structured questions and the following probing questions have been 
constructed around this model when asking the informants to identify the most 
important factors that affect the work environment. The aim was to probe 
around the different elements of working life without asking direct questions 
that could be leading into a certain direction. 

 
Figure 4. The extended HTO framework. Adapted from Eklund (2003). 
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3.2 Maritime economics 

Shipping has played a vital part in the global trade and thus the global economy 
for a long time. Its importance for a nations economic development was 
recognised in the magnum opus of Adam Smith, The Wealth of Nations, as 
early as 1776 (Smith, 2003, chapter 3). 
 
The primary task of the shipping industry is to transport cargo around the 
world. The main assets, the ships themselves, vary in size and type and carry a 
variety of goods over deep seas and along inland waterways. 
As for business in general, the maritime economics is about supply and 
demand. The aim of the customer is better and cheaper transport over the 
whole distance, from origin to destination, and the main factors to obtain this 
aim are price, speed, reliability and security (Stopford, 1997). The freight cost 
is of course always important, but the greater the proportion of freight in the 
overall cost, the more emphasis shippers are likely to place on it. Speed is 
especially important when shipping high-value goods or when ordering for 
example spare parts for machinery out of service. Both speed and reliability is 
vital for contemporary “just-in-time” production systems where a shipper may 
be prepared to pay more for a service which is guaranteed to operate as 
promised. Even if the loss of, or damage on goods is insurable, a shipper might 
be willing to pay more to avoid the difficulties with damaged goods. 
 
Consequently, rather than measuring key indicators regarding production rate 
and production quality that can be found in other domains, shipping has to be 
examined in terms of ability to provide the right sort of vessel and deliver the 
customers cargo in the right condition, to the right place and to the right price. 
To be able to fulfil this service, the crew on their part must be able to run and 
maintain the ship to a reasonable cost, doing their best to avoid discrepancies 
of any kind. Time off-hire on account of accidents, investigations, detentions, 
and unplanned maintenance is always costly for the ship operator and owner 
and the insurance premium is often linked to the previous course of events. 
 
The global manning crisis that the shipping industry suffers from today has 
lead to high turnover rates for both officers and ratings and the level of 
experience is diminishing. There is an obvious risk that this might have a 
negative impact on safety at sea. Research on land-based industrial settings has 
shown that the increasing use of casual workers may lead to a loss of 
knowledge and an increase in unsafe practices (Quinlan, 2001). In a similar 
fashion, disabling injuries are strongly correlated with job experience. New 
employees, regardless of age, experience a high and disproportionate number 
of injuries and accidents (Leigh, 2000). 
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4 Literature review 

The purpose with the literature review was to investigate and summarise the 
areas of research and literature in the field of maritime ergonomics in general 
and search for any studies on the cost-benefit in particular. The result of the 
search from three extensive scientific databases showed a predominant focus 
on occupational health issues and maritime medicine.  
 
The literature review revealed no research on the cost-benefit of ergonomics or 
systematic work environment management in the maritime domain. Therefore, 
this part of the review solely reports on how this has been done in other 
domains ashore. 

4.1 Maritime ergonomics 

Organisation and management  

Previous research agrees that seafaring has always been and continues to be a 
hazardous occupation. It is by tradition also one of the most globalized 
occupations. In Bloor et al. (2000) the changes in contemporary shipping is 
discussed from a globalization perspective to illustrate the impact of 
globalization on seafarers’ health and safety. The growth in trade during late 
1960s and early 1970s resulted in major investments in new ships. When the 
trend turned and the high oil prices halted the world trade, the balance of 
supply and demand in ship capacity was disturbed by some national 
governments subsidizing their own shipyards. The industry faced a time of 
ruinous competition that led to a battle to cut costs. The most important way to 
achieve the reduction in costs at that time was by “flagging out”, that is to 
change the ships flag of registration to a so called Flag of Convenience (FoC). 
Since the country of registration determines the laws under which the ship is 
required to operate it is hence possible for those operators inclined to avoid 
international regulations and policies regarding maintenance and crewing, for 
instance. By reducing the number of crew onboard and by turning to the 
developing world for cheap crew substitution the labour costs could be 
substantially decreased. However, the abovementioned changes have increased 
the pressures of the remaining crew. Fewer people must carry out the same 
tasks and even if an increase in automation have removed a lot of manual tasks 
there are fewer people onboard to deal with breakdowns and emergencies. 
Typically, this must be accomplished having considerable physical and 
geographical distance to the management (Bailey, 2006). 
 
Poor and hazardous working conditions are not only found in backward sectors 
in the industry but can be found in more prosperous segments as well. The 
conditions for present-day seafarers are to a large extent depending on the 
separate owners and operators and the disparity between the best and the worst 
practice is very wide. Also the crews of “good” ships face the risks coming 
from stress, fatigue and single person tasking deriving from the changes in 
manning. With diminishing social capital onboard follows concerns that this 
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may have an impact on the psychosocial work environment (Bloor et al., 
2000). 
 
Occupational health and safety 

At the Research Unit of Maritime Medicine in Esbjerg, Denmark, researchers 
have investigated the health of seafarers in several different research projects 
for a number of years. A questionnaire study was conducted among seafarers in 
eleven countries. When visiting the medical clinic for the mandatory biannual 
health examination, the seafarers were asked questions about any occupational 
injuries and their self-assessment of safety, exposure to chemicals and use of 
personal protection equipment. They were also asked how many hours they 
worked during their latest tour of duty. The study revealed high rates of injuries 
in the domain, with the youngest seafarers, ratings and engine room personnel 
having the highest risk of injury (Jensen et al., 2004). 9.1 per cent of all 
seafarers reported that they were injured during their latest tour of duty and 4.3 
per cent had at least one day of incapacity. When the study compared its 
figures of self-reported injuries to the official statistics reported to the Maritime 
Authorities a discrepancy was noted beside the fact that the self-reported 
injuries also included injuries with no lost time. The authors suggest that this 
might be owing to an under-reporting to the authorities, a suggestion readily 
acceptable and not unknown from other domains. 
 
The study mention that Indonesian, Ukrainian and Polish seafarers reported 
few injuries and that this fact could be “due to under-reporting or due to 

differences in safety culture” (Jensen et al., 2004, p.553) but leaves no further 
explanations in which differences are implied. Should it be interpreted as the 
mentioned nationalities being associated with a safety culture where risks are 
minimised and mitigated? 
 
Of the seafarers that reported an injury during their latest tour of duty, 43 per 
cent said they had fallen, slipped or tripped in connection with the injury. 43 
per cent constitute a higher proportion than previously estimated for seafaring 
and the relative risk for slips, trips and falls is estimated by the authors to be 
three times higher than in shore-based industries (Jensen et al., 2005b). Giving 
the perpetual movement of the workplace, and that ladders and stairs might be 
constructed merely for transfer and not always suitable for the inevitable 
transporting and manhandling of goods, the estimation is realistic. 
 
Asked to assess the occupational safety onboard on their last ship, 82 per cent 
of the seafarers answered very good or good. However, an analysis of the result 
showed that ratings assessed the safety lower than officers and engine 
personnel assessed it lower than deck crew. A significant difference could also 
be seen in the different segments of shipping where crude oil tankers and 
supply ships were seen as having the highest occupational safety and dry cargo 
ships the lowest (Jensen et al., 2005a). 
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Hansen, Tüchsen and Hannerz (2005) and Kaerlev et al. (2007) have both 
found an elevated risk of hospitalization for lifestyle-related diseases among 
Danish seafarers. Despite the fact that all seafarers must undergo a health 
examination before the first employment with a biannual follow-up, a large 
proportion of the Danish seafarers suffered from poor health, especially among 
ratings. It is suggested that the total impact of the working environment is 
likely to be small and that the poor health is mainly caused by lifestyle related 
factors (Hansen et al., 2005, p.147) and that tobacco smoking, dietary factors 
and sedentary habits are factors necessary to address (Kaerlev et al. 2007, 
p.488).  
 
Considering that the ship is a social environment as well as a working 
environment these statements could be subjected to discussion. The onboard 
personnel have limited options beyond eating what is served and with the 
development towards increasingly sedentary occupations in the modern life 
onboard and ashore, it is necessary that apt equipment for exercise is available 
onboard. The organisation must consequently stimulate and allow for time to 
exercise without sacrificing the necessary sleep and time for recovery. 
 
Psychosocial work environment 

Already in 1791 Samuel Johnson, the great British lexicographer, supposedly 
said that being in a ship was like being in a jail, with the chance of being 
drowned (Boswell, 2004). In a report from an International Maritime Health 
Association Workshop, this metaphor is again used when the delegates equates 
the seafarers work life with the secluded and restricted world of the prison 
(Carter, 2005). Divided by department, rank and nationality the seafarers can 
experience considerable isolation and the frequent call for adaption to and 
integration of new crew-members can be a significant stressor. Other important 
stressors are the experience of time pressure, depending of trade and port calls, 
perception of inequality between crew members when it comes to differences 
in employment security and the right to health care, the length of the tour and 
working hours and different wages for the same job. 
 
The administrative burden for officers has increased over years and with the 
management systems has followed an increased criminalization. Seafarers are 
held personally responsible of accidents at sea no matter of workload or if 
matching resources are given the assignment.  
 
Life onboard is to a great extent characterized by high demand and low control, 
a combination well known to cause stress. The situation can vary with rank 
where officers experience mental work pressures and the ratings face more 
physical demands. The workshop calls for a holistic approach towards the 
shipboard psychosocial issues, with measures primarily on an organisational 
level. 
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4.2 Cost-benefit of ergonomics 

Generally speaking, for any domain, poor working conditions annually lead to 
negative monetary and other effects for individuals, companies and for the 
society as a whole. Leigh (2000) estimated the direct and indirect costs 
associated with the injuries and illnesses that occurred in the American work 
places in 1992 to a total of USD 155.5 billion, or nearly three per cent of the 
US gross domestic product (GDP). Whereas the largest share of costs is 
experienced by the injured or ill workers and their families, everybody share in 
these costs. Companies experience them as high premiums for workers’ 
compensation and as workplace disruptions and healthy, non-injured workers 
experience them as lower wages. Taxpayers experience them as higher taxes 
for medical care and social security, and in the end consumers experience them 
as higher prices on products and services. 
 
The greatest proportion of indirect, “hidden”, costs associated with injuries and 
illnesses in the workplace include (Oxenburgh, 2005): 
 
• Overtime 
• Over-employment (need for extra personnel) 
• Training and supervision of new tasks or new staff 
• Employee turnover 
• Waste and rework 
• Reduced productivity and lost production time 
 
There are also other costs that can arise and that can be substantial in certain 
situations: 
 
• Damage to products and equipment 
• Downtime on equipment and machinery due to incidents 
• Maintenance 
• Warranty costs 
 
Oxenburgh and Marlow (2005) argues that there are no such things as 
ergonomic problems; instead, an organisation might suffer from production 
problems and a high employee turnover. With the assistance of some 
ergonomics knowledge these problems can be solved. It is therefore necessary 
to develop an economic base for a systematic work with ergonomics and that 
health and safety issues are justified as production improvements and loss 
prevention topics. However, since data can be both limited and sometimes 
inaccurate, Oxenburgh and Marlow (2005) establishes that a cost-benefit 
estimate for an ergonomics project is not an exact science. 
 
Measuring the effects 

Eklund et al. (2006) has done a thorough review of research on the effects of 
work-environment improvements. The focus of the review was divided in two 
categories; interventions against musculoskeletal disorders (MSD) and health 
promotive interventions on one side, and systematic work environment work 
and economic consequences on the other. In the case of experimental or quasi-
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experimental studies there was no definite evidence of improved health after 
MSD interventions. However, in many case studies and in so called “grey 
literature” (semi-published material such as reports, internal documents, theses 
etc. not formally published or available commercially) Eklund et al. found 
support for positive effects of MSD interventions. Regarding health promotive 
actions it was clear that interventions that encourage workers to an increased 
physical activity are favourable and have a positive effect on back pain.  
 
With focus on the second category, the economy of a systematic work 
environment work, it was found that the fiscal benefits that could be seen 
primarily originated from improvements on productivity and quality. There are 
nevertheless methodological issues at stake. The much wished for 
comprehensive approach to ergonomics work make it difficult to evaluate and 
determine causality when investigating the effects of an intervention. Eklund et 

al. argue that it is necessary to develop appropriate research strategies to ensure 
adequate scientific quality and validity when evaluating the effects of an 
ergonomics intervention or systematic work-environment work.  
 
Both qualitative and quantitative criteria can be used when measuring and 
evaluating the effects of ergonomics work, but it is important to reflect on any 
possible envisioned results already in the planning phase of an ergonomics 
project. The prospect of getting a good result increases when the procedures for 
evaluation are designed from the beginning. Moreover, an evaluation that 
focuses on particular steps in a hypothesis and not only on the final effect will 
probably increase the validity of the project (Eklund et al., 2006). 
 
Available methods 

There are a variety of methods developed to relate the work environment in 
terms of business results. Both awareness of their existence as well as 
knowledge on how to use them is however poor. Some methods can be used 
for investment analyses of ergonomics improvements. Other methods cover 
different specified needs and are therefore suitable for other tasks. In a review, 
Rose and Orrenius (2006) selected and evaluated ten different methods and 
categorised them in three groups: 
 

- methods to analyse and assess the economic impact of risks in the work 
environment, 

- methods to develop and evaluate a suggested ergonomic intervention in 
combination with an investment analysis, and 

- methods that only incorporate investment analysis. 
 
Some of the selected methods are tailored for Swedish conditions whereas 
other methods are more broad and general in its use. In order to encourage the 
usage of the methods, Rose and Orrenius (2006) recommend more detailed 
application guidance. Especially on how to estimate the costs associated with 
productivity and quality deficiencies, but also case studies showing suitable 
types of work situations and industrial areas. 
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Accident prevention 

In another review, Maudgalya, Genaidy and Shell (2008) analyses 18 case 
studies of safety initiatives and the effect on productivity. Some safety 
investments had a payback of only eight months and in total the studies show 
an average increase of 66 per cent in productivity, 44 per cent in quality and 71 
per cent in cost benefits. However, the authors still claim that fewer accidents 
as the only argument are not sufficient as an incentive for companies to spend 
money on workplace safety and injury prevention. Safety should rather be 
viewed as a goal for operational sustainability, balancing business costs versus 
social costs. The case studies were evaluated with the Workplace Safety 
Intervention Appraisal Instrument (Maudgalya et al., 2008) and the result 
shows a considerable increase in productivity, quality and safety records. When 
analysing what contributes to a favourable outcome the following factors are 
mentioned: 
 
Planning activities and work flow. A prescribed process for taking ergonomics 
into consideration early in the project phase makes it easier to discover both 
safety and productivity benefits. 
 
Housekeeping. Organized and clean work environments usually lead to 
productivity gains as well as injury reduction. 
 
Employee involvement. Participation makes for an improvement of both safety 
and efficiency of interventions. 
 
Business interruption prevention. Less accidents, injuries, and incidents 
naturally reduce costs and impact of equipment down-time, product recalls, 
retraining of personnel, legal actions and so on. 
 
Employee training. An integrated safety and job training for employees can 
enhance performance and at the same time reduce the risk for injuries caused 
by workers unfamiliar with their tasks. 
 
In the review, several benefits were indicated among the case studies of 
organisations where the establishment of a safety culture was a corporate goal, 
in line with other business goals (Maudgalya et al., 2008). The benefits derived 
from an increased feeling of worker participation and responsibility leading to 
a decreased employee turnover and a more efficient identification and 
elimination of both safety hazards and production problems. 
 
Ergonomics as a business proposal 

When selling in a proposed intervention or safety initiative Hendrick (2003) 
stress how important it is that ergonomists learn to present it in business terms 
and not only in terms of improved health and safety. A presentation of the 
economic benefits as well as the benefits for the quality of work life is thought 
to increase the chance of rising necessary funding for the project. Since the cost 
factors usually are less numerous and fairly easy accessible within an 
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organisation, it is usually easier to measure the costs than the benefits of 
ergonomics projects. Hendrick presents four key categories of costs: personnel, 
equipment and materials, reduced productivity or sales, and overhead. Further, 
Hendrick, categorise the economic benefits into three similar classes: First 
those associated with personnel (such as increased output per worker, reduced 
number of errors, accidents, injuries, and reduced training time, absenteeism 
and turnover). Second the benefits associated with materials and equipment, 
and third those associated with increased sales. All three categories of benefits 
can often be directly accounted for but can also have a sometimes even larger 
impact with cost-savings in a life-cycle perspective. Hendrick (2003) also 
argue that there are other benefits that are more difficult to put an economical 
figure on, the most important being increased employee commitment and 
improved corporate image. 
 
In the same spirit of business value of ergonomics, Dul and Neumann (2006) 
propose that ergonomics be linked to a company’s business strategy. For 
production industries a so called differentiation strategy is proposed in order to 
increase sales by means of offering for example user-centered products. 
Another strategy discussed, the cost strategy, is probably more suitable for 
shipping. As a service provider rather than a manufacturer the shipping 
company is interested in cutting costs to offer a competitive pricing towards the 
customers. The ergonomics selling point in this case is that the cost-cutting 
would be achieved by an ergonomic workplace and system design, elimination 
of inefficient and unhealthy tasks etc. This notion is supported in other studies, 
for instance Axelsson (2000) who found that ergonomic working conditions 
lead to ten times less quality deficits, and by Hendrick (1996) who states that, 
to his experience, only rarely is good ergonomics interventions not beneficial. 
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5 Results 

This chapter describes the results from the nine qualitative interviews and the 
cost-benefit survey. The result does not purport to be representative of the 
industry as a whole but rather seen as indicative of issues that may need to be 
addressed. Looking at the results from a HTO perspective, the main emphasis 
lies in the area of organisation. Important factors mentioned in the interviews 
include leadership and social skills, and a thorough understanding and good 
communication between and within the shorebased organisation and the vessel. 
Knowledge on several organisational levels is said to be important for 
productivity and for the safety and well-being of the seafarers. 

5.1 Results from the qualitative interviews 

The factors brought up by the informants as being the most important in the 
maritime work environment have been categorised into six dimensions: 
leadership, knowledge, culture, human resources/crewing, communication and 
participation. The significance of every dimension, as interpreted by the author, 
is summarised under separate headings. As the case may be, more nuanced 
meanings with closer coupling to the different informant’s statements are 
further grouped and handled under the separate sub-headings. 
 
All quotations that are used in the result section are followed by a code. These 
codes [I1-I9] represent the informants. The names are not displayed but the 
informants’ background and profession are shown in Table 1. 

 

Code Company type Profession 

I1 Classification Society Manager 

I2 Classification Society Surveyor 

I3 Marine Insurance Company Manager 

I4 Marine Insurance Company Manager 

I5 Shipping Company 2nd Officer 

I6 
Chemical Company 
 (sea transport buyer) 

Vetting Inspector 

I7 Shipping Company 
Technical 
Superintendent 

I8 Shipping Company Ship Manager 

I9 Seamen’s Union Union representative 
Table 1. Identification codes with company and profession 
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5.1.1 Leadership 

All of the informants mentioned leadership as being one of the most important 
ergonomics factors in the shipping industry. The impact of leadership was 
discussed on several levels, both from owner and executive management 
perspective as well as the role of the onboard management. 
 
Executive management 

It was regarded as central that the executive management is present in the 
running of the shipping company and that the management show a genuine will 
to work with ergonomics issues; walk the talk, so to speak. Both 
representatives from the two insurance companies respectively claimed that 
visible owners have fewer occurrences in the claims statistics:  
 

The visible owners are less accident-prone than the ones with a more 

invisible ownership, the more commercial companies [I4]. 

 
One informant said that the more visible owners might have a personal 
seagoing experience and after the purchase of a first ship the company 
continued to develop within the family. These owners are thought to be very 
interested in their ships and crew and the owners might even be personal 
friends with the Master.  
 
By nature, there is an inevitable physical distance between employer and 
employees in the shipping industry and this can cause a feeling of “us and 
them” between the land and sea organisation. 
 

It is important that the crew feel that they are seen. This is difficult within 

shipping since the land organisation actually don’t see them very often. 

The personal contact between the owner and the crew is vital, the 

closeness [I3]. 

 
Onboard management 

Several informants used the expression “commitment from the top” but it was 
also said that the commitment from the bottom is equally important. The 
facilitator in-between is the day-to-day-management onboard, mainly the 
Master and the Chief Engineer as being responsible for their departments 
respectively. It was thought that the team onboard performs better with 
department managers that care about the function of the group, and the 
department managers are also seen as facilitators: 
 

The work manager has a responsibility, if you are in that position you are 

paid to make sure that things work and are available onboard [I5]. 

 
The importance of the Masters’ and the Chief Engineers’ leadership skills was 
also expressed in monetary terms. This shipping company do regular 
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evaluation of the senior management onboard where the crew is asked to assess 
their superiors: 
 

We spare no efforts in finding good Chief Engineers and Masters. If they 

get bad grades [in the evaluation] two-three times, they are out. It costs 

too much to have a duffer, partly because the crew doesn’t feel happy but 

also for the ship… If they do not care it results in cargo claims and 

insufficient maintenance [I7]. 

 
An important part of the leadership was said to be the social skills of the 
officers onboard: 
 

The Masters’ social skills are important in two ways. Partly onboard the 

ship so it works with the crew but also that the Master can manage port 

state control officers, surveyors and other inspectors. Some are afraid and 

that doesn’t work with US Coast Guard, others, like old English Masters 

just sniffs at them and waves them away and that doesn’t work either [I7]. 

 
An informant from another shipping company even claimed that the social 
skills are just as important or perhaps more than traditional professional skills: 
 

Today, the least problem is if you can drive a ship. It is the other that is 

the problem, leadership. Mixed crew, a generation gap, it is much more 

concerning the social issues than it probably was before. It is demanding 

for the management who works with a large span of co-workers [I8]. 

5.1.2 Knowledge 

Knowledge was brought up by the informants on several levels; the 
professional knowledge and competence among the crew as well as knowledge 
as the basis for an understanding within the onshore organisation for the 
conditions onboard. 
 
Shortcomings in the professional knowledge and competence of the crew are 
on one hand thought to be a common cause of accidents. On the other hand, 
knowledge is also seen as an asset worth to look after and keep within the 
company, not only on officers level. Ratings are encouraged and supported in 
pursuing their career and advance in ranks: 
 

We invest in the crew education. We want to keep those who have worked 

as motormen and [who] continue on to [university]. It is a way to secure 

the coming generation [I7]. 

 
Knowledge is seen as a prerequisite for a functioning interaction and 
communication between ship and shore. Onboard, there must be sufficient 
knowledge to understand and know how to work the different management 
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systems, many companies have several parallel systems for safety, economy, 
quality and, increasingly, for the protection of the environment. Additionally, 
the shorebased part of the organisation must have sufficient knowledge to 
correctly assess the working situation onboard when implementing systems, 
equipment or work procedures: 
 

Many times I feel that they [the crew/users] haven’t been instructed in how 

to use the system. Use that, report that! But there is no follow-up [I1]. 

 
The same informant continues on the subject: 

Those who have the money must have knowledge of the consequences, 

realise that there are two ends on a string - if you pull in one end, 

something will happen in the other end as well [I1]. 

 
Several examples are also given that show the need for adequate knowledge on 
the tasks that are performed onboard, and how and under which conditions the 
tasks are carried out. The examples include all departments onboard; deck, 
engine and catering, and cover both knowledge when designing new ships and 
when buying equipment to existing vessels. 
 

It is really important how the ship is designed, you get frightened 

sometimes. Controls so far apart that you have to drive with the arms 

spread out on a new built ship [….] it is a safety problem [I8]. 

 
It is suggested that increased employee participation might support knowledge 
transfer within the organisation and also improve the purchasing process: 

The purchasing process is so important, take the example with the 

waitresses on a ferry where the plates weigh 1,2 kg each! An employee 

representative must be included in the purchasing process [I9]. 

5.1.3 Culture and values 

The concept of culture is undoubtedly ambiguous, and in this study culture was 
discussed by the informants in terms of both safety (or organisational) culture, 
as well as culture and values stemming from differences in nationality, age or 
personal background. 
 
One informant believes the organisational culture, defining it as “the way we 

do things here”, to be by far the most important factor to affect the work 
environment: 
 

It [the concept of safety culture] is fuzzy but in a true safety culture the top 

management is genuinely involved and they show it clearly through their 

actions [I4]. 
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How differences in organisational culture and their values can manifest 
themselves is illustrated by an example with two different shipping companies 
that both had experienced serious safety incidents: 
 

…one of the companies just fired the Master and considered the problem 

solved, while the other company investigated the accident to find out what 

had failed and which lessons that could be learned [I6]. 

 
The prevailing onboard-culture is also thought to influence the working 
conditions and the willingness to take risk during normal operation at sea. It 
was noted that the both insurance representatives irrespectively gave two very 
similar examples from bridge work and navigation: 
 

The macho attitude that exists in the business can be negative, that it is ok 

to work hard under hard conditions and that is not ok to slow down [I4],  

 
and: 
 

The culture can decide for instance how close we let another ship [I3]. 

 
The culture can also be manifested in the how the health and safety work is 
prioritised and how much time is devoted or allowed for it: 
 

A faulty safety culture can mean that you don’t take the time to take a 

stroll around just to see how things look. It will only be a forced safety 

round three times a year at best. The work environment work get 

neglected, you feel that you don’t have enough time [I9]. 

 
Issues regarding mixed crew, where the crew on a ship is made up of several 
nationalities, are also brought up as a cultural dimension that can influence 
both safety and well-being of the crew. In order to minimise the feeling of 
isolation that can occur on any vessel during long tours of duty it is important 
to consider the composition of the crew: 
 

We try not to put a single European with only Filipinos, they should be at 

least two. […..] We try to mix so we get the right people onboard, check 

who work well together onboard and who doesn’t [I7]. 

5.1.4 Human Resources - Crewing 

The global shortage of competent seafarers and the importance of recruiting 
and retaining personnel are mentioned by all the informants. The Human 
Resources department is a major player when it comes to attract and support 
the manpower since they often are the link between the company and the 
employee. Often, they make the very first contact and then continue to handle 



27 

most personnel matters such as travels to and from the ship, sick-leave, 
booking training courses and other administrative concerns. The importance of 
this contact between the office and the crew is described by a crew member 
like this: 
 

You don’t secure cargo poorly just because you’re not happy. A pump 

doesn’t run slower just because you’re not happy. You just do your job, 

and then you quit. You must feel response, you are so vulnerable 

[onboard], will I get home or won’t I get home now? If you feel that they 

care at the office and that they [the HR department] take their time then 

you are relaxed and don’t walk around and think about it and get run over 

by a trailer. It is so important not to be just another number [I5]. 

 
The same informant continues: 
 

It is so easy to say [to the employees] that we have this policy that if you 

let us know in good time we will make our best effort to meet your 

requests. Then you know. I mean, there is a life beyond this damn ship and 

it only costs a phone call. That is work environment! [I5] 

 
Another informant states: 
 

The personnel department is important, with a personnel manager that has 

knowledge on the human being and her needs, and that invests in the crew 

and recruits good people. I know a […] tanker company that have a 

personnel department of five people for 12-13 vessels and they have a 

waiting list with crew wanting to sign on [I3]. 

 
The importance of crewing is thought to have an influence beyond crew 
morale, that it is not only a matter of keeping the employees on a specific ship 
or within the own company, it is important to recruit and retain the people to 
shipping as an industry. 
 

There are different attitudes in different shipowners. There must be strong 

interest with the management for the manning issue. [….] Ultimately, it is 

a question of making shipping attractive enough to catch the fancy of the 

employees [I4]. 

5.1.5 Communication 

All levels of communication were discussed by the informants and believed to 
be of great significance. Good communication is thought to be important both 
in the day-to-day life onboard and in different situations between ship and 
shore. The different set of actors, or opponents as the case may be, mentioned 
when discussing communication problems onboard often include ratings – 
officers, and deck – engine department. External communication includes the 



28 

interaction between the vessel and other vessels, and ship-to-shore 
communication with own office, governmental and other type of inspectors and 
ship agents, for instance. 
 
As delicate as communication can be in itself, it is said that it often can be 
further complicated by adding a cultural dimension and language problems due 
to several nationalities onboard or just because the vessel is operating in 
international waters. As can be seen in the quote below, good communication 
is not guaranteed even with a homogenous crew, nationality and language 
wise: 
 

Sometimes the communication is poor, especially between the office and 

onboard. We try to make sure that some of the senior officers speak good 

English. If the first engineer is not good at English the chief engineer must 

be. I try to put a lot in e-mails instead of using the telephone in order to 

escape communication problems. That way they can read and reply in 

their own time and perhaps look up words in a dictionary. Sometimes it is 

also shortcomings in the communication between deck and the engine 

department, especially on ships with only Filipino crew. Then they can 

complain that the ones in the engine room don’t have a clue on what is 

going on [I7]. 

 
One informant suggest the implementation of regular, physical meetings where 
at least the officers onboard get a chance to meet and get to know the people 
who work for the company ashore: 
 

Start with officers meetings, get competent people in and talk with them. 

How do you feel? What do you do and what do you need? [I3]. 

5.1.6 Participation 

The value of employee participation was brought up in issues ranging from the 
feeling of being appreciated and listened to, to having means and possibilities 
to influence business operations. Participation as a way to increase crew morale 
and get the crew to feel seen was mentioned as being the most important factor 
by one informant [I6], now representing a sea transport buyer but with an 
extensive personal seagoing experience. This is in a way supported by another 
statement from a crew member, in all its simplicity: 

It is enough to get an answer to something sometimes to make you happy 

[I5]. 

Asked to elaborate further on the importance of participation, the same 
informant told an example: 
 

We were about to get a new cargo computer but no one asked us what we 

wanted. I wrote e-mails but got the answer that it was already decided. No 

one asked a single question on what we wanted, what should be seen on 

the display and so on. No project group investigated what we needed, it 
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was an off-the-shelf product. The user part disappeared completely, 

participation is so important for ship specific stuff [I5]. 

 
It is also suggested that participation should be included in the company culture 
and include more than the day-to-day work and the ship specific issues:  
 

The best is that everybody knows how the company is doing and its future 

prospects and that one feel that you can take part and have an influence. 

Am I a resource or a burden? [I9]. 

5.2 Results from the cost-benefit survey 

The distribution of the answers to the cost-benefit survey is shown in Table 2. 
It was noted that all representatives for the ten shipping companies that were 
contacted thought that it is difficult to make cost estimates for the work 
environment. 
 
The answers to the first question indicate that the majority of the informants 
(seven of ten) do not know how much shortcomings in the work environment 
encumber the business economy. Two informants state that they know the costs 
to a certain extent but that no special methods are used for calculating the 
costs. Two of the informants state that their companies make calculations or 
cost estimates for work environment investments while two said that this is 
done occasionally. The remaining six informants report that this is never done. 
One informant even stated that doing so would be wrong since it is not possible 
to describe the human value in monetary terms.  
 
The third question on sick-leave costs was answered unanimously. All shipping 
companies said that they calculate and account for the costs of absence due to 
illness.  
 

 

     Question Yes No Both 

1. Are the costs for shortcomings in 
the work environment known within 
your company? 

2 7 1 

2. Does your company make 
calculations/cost estimates for 
investments in the work environment? 

2 6 2 

3. Does your company account for 
costs due to sick-leave? 

10 0 0 

Table 2. Result from cost-benefit survey. 
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6 Discussion 

The purpose of this study was to investigate the cost-benefit of maritime 
ergonomics and to answer the following four research questions: 
 

- Which are the major issues in the research of maritime ergonomics? 
- How is cost-benefit of ergonomics calculated in other domains? 
- Which ergonomic factors are considered the most important by the 

shipping industry itself? 
- Is the economics of ergonomics known in the shipping industry? 

 
In this chapter the research questions are discussed in relation to the findings in 
the literature review and the result from the interviews and the survey. A 
discussion on the chosen methodology concludes the chapter. 

6.1 Major issues in the research of maritime ergonomics 

The literature sought and found on maritime ergonomics, human factors, and 
occupational health and safety, indicated a focus on physical ergonomics and 
risks, and health from a medicinal perspective. An explanation to the emphasis 
on the physical ergonomics is undoubtedly that seafaring is a hazardous 
occupation with high number of accidents and illnesses compared to many 
other industries (Bloor et al., 2000; Hansen, Nielsen and Frydenberg, 2002). 
Emphasis on medicinal focus is in this study partly due to the many studies 
performed during the past ten years by the Research Unit of Maritime 
Medicine in Esbjerg, Denmark, that accounts for eight of the reviewed articles.  
 
Undeniably, it is not without effort to execute studies on the maritime domain, 
especially so if one wants to visit the ships and not only meet the shore based 
part of the organisation. Studies might be difficult to plan since ship schedules 
are known to change with short notice. A visit is further complicated by the 
restricted possibility for a ship to accommodate visitors due to the limited 
number of cabins onboard.  
 
The Danish research teams got around this by using questionnaires, either sent 
out to the ships or given to seafarers to answer when visiting a doctor for the 
mandatory biannual health check. However, even if assuming – which I do – 
that the researchers in this case both have sufficient knowledge of the area and 
are credible in their ability of creating a questionnaire  that asks the right 
questions to the right people (Patel & Davidsson, 2003); there is still the 
respondents to consider. The respondents cannot ask questions if there is 
something unclear with the questionnaire and there is no way of knowing who 
answered the questionnaire and who didn’t and why so. In general, I still assess 
the results of Danish studies to be reliable, with the reservation that follows the 
limitations of using only questionnaires. 
 
Although some studies were found on organisational and psychosocial factors 
on the maritime work environment it is not on par with the emphasis on the 
physical factors. If applying the extended HTO framework for analysis of the 
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literature it is found that the systems view of humans at work is missing in the 
maritime ergonomics research.  

6.2 Calculations of cost-benefit of ergonomics in other domains 

Despite the lack of studies on cost-benefit of ergonomics in the maritime 
domain there is no shortage of models developed for shore-based industries. 
However, with most studies coming from typical production environments, the 
benefits are often expressed in terms of increased productivity, quality and 
effectiveness. These operative measurements are not readily applicable for the 
maritime domain since it is a service provider rather than a producer. It is 
necessary to define the concepts of productivity, quality and effectiveness for a 
maritime setting before adapting models developed for the cost-benefit 
calculations on shore-based industries. 
 
Regarding cost savings originating from personnel factors such as absenteeism 
from accidents and diseases; personnel turnover and competence investments; 
there are many similarities between land and sea workplaces. But there are also 
many differences that must be considered before adopting a method developed 
for the industry. There can be differences in sick-leave reporting since a 
seafarer actually still remains at work even if reporting sick and is not sent 
home, or to hospital, until it is a serious illness. Different contracts for different 
nationalities means that some seafarers work longer than they have time off, 
resulting in a natural personnel turnover since someone else has taken up their 
previous position. 

6.3 The most important ergonomic factors according to the informants 

After asking nine informants with various responsibilities within the industry 
for their thought on the most important ergonomic factor in shipping, six 
categories emerged from the analysis; leadership, knowledge, culture and 
values, crewing, communication and participation. All six can be found in the 
organisational dimension of ergonomics. 
 
These factors are believed by the informants to yield fewer accidents, personal 
injuries and damaged equipment, or as an informant put it: Fewer surprises. 
Motivated, skilled crew is thought to do a better job operating and maintaining 
the vessel and if an accident still happens, they are better prepared for 
mitigation; thus limiting costs and time off hire. In a longer perspective it is 
also believed that a well maintained ship might result in less costly mandatory 
periodical surveys and a better price on the second-hand market. 
Several of the respondents uses the expression “fire fighting” when describing 
the safety and work environment work; one only has time – or prioritize – to 
perform the very necessary tasks as they appear. It is felt that there is not 
sufficient time to work proactively. According to Hollnagel and Woods (2005), 
responding to what happens is not sufficient to ensure control, since this limits 
a system to purely reactive behaviour. In their definitions of the common 
conditions, regardless of domain, that characterise how well an organisation 
perform and when and how they lose control, several of the six categories from 
the interview result show up. The conditions include defective leadership 
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leading to unattainable demands, inadequate or overoptimistic planning, or a 
lack of foresight; lack of knowledge and of competence; and lack of resources 
(Hollnagel & Woods, 2005, pp. 75-78). 
 
When comparing the answers from the informants with the results of the 
literature review it seems there is a gap between what is being studied and what 
is considered important by the stakeholders. While most research seems to be 
concerned about physical ergonomics issues, it seems that a shift towards 
organisational factors should be in place. The organisational cultures within the 
shipping companies of tomorrow must be designed to encourage the retention 
of competent seafarers already in the business as well as facilitate the 
recruitment of new qualified employees. A stimulating work environment can 
be a competitive element. 

6.4 Is the economics of ergonomics known in the shipping industry 

It is a human truism that ‘what gets measured gets done’ but there is 
undoubtedly a challenge in finding the right performance indicators and 
creating an economic value for ergonomics. Beyond the costs of sick-leave 
there is not much calculation and evaluation on ergonomics issues within 
Swedish shipping. 
 
It is believed that the personal definitions and beliefs on the meaning and 
content of the concept work environment might have differed between the 
respondents. Physical factors have a tendency to dominate the work 
environment discussions since they are easy to think of. Psychosocial and 
organisational factors are more elusive. No question on how the respondents’ 
defined work environment was included in the study. However, it is assumed 
that any conceptual differences among the respondents have a minor impact on 
the result of the survey and that the costs and benefits are equally unknown, 
irrespective of ergonomics dimension. 

6.5 Methodology discussion 

In this study both primary and secondary data have been used. Primary data 
consist of the answers from the qualitative interviews and the cost-benefit 
questionnaire and the secondary data from scientific books, journals and 
reports. All secondary data used in the study are original sources and are 
scrutinized and approved considering Ejvegård’s (2003) four criteria for critics 
of sources: authenticity, independency, recency and contemporaneousness. 
 
The interviews 

It was decided not to record the semi-structured interviews due to the belief 
that the informants would feel more at ease without a microphone, resulting in 
a more open and perhaps honest conversation. In hindsight, it is still believed 
that information was obtained that probably would not have been gathered with 
a Dictaphone on the table. On the other hand, there is a possibility that useful 
information was missed by only taking notes by hand and not recording. 
Furthermore, the analysis might have suffered from not having the 
conversation verbatim and having to rely on the hand written accounts. 
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According to Kvale (1997) the manual transcription of the interviews also has 
positive effects on interpretation and revision of the interviews that now might 
have been lost. In hindsight, if the investigation was to be repeated the 
interviews would be recorded since it is believed that what might be lost in 
closeness is probably gained in a thicker description of the important factors 
that were discussed. 
 
Kvale (1997) comments that the informant participation is important; that the 
informants are honest, consistent, and keep to the subject and give 
comprehensive answers. In interviews, there is a possibility that the informants 
might offer answers and reflections that put themselves and/or the companies 
they represent in a good spot. This possibility has been considered and the 
study has strived for a critical approach in the analysis of the empirical data. 
Criticism can also be due regarding the choice of informants. Far from all 
possible stakeholders have been approached in the study and especially it can 
be noted that there are no respondents from the governmental authorities such 
as the Maritime Administration or Work Environment Authority. This is 
mainly due to the limited time frame of the study. 
 
Validity, reliability, and generalisation of results 

Kvale (1997) asserts that knowledge can be verified through validity, reliability 
and generalisation. The validity is thought to increase when the problem can be 
regarded from different angles and with different methods. Therefore, the study 
was planned using several methods for data collection and by interviewing 
informants with different views of the research problem due to their respective 
role and place in the maritime cluster. The individual informants’ competence 
and experience differ, but that is rather an advantage than a disadvantage. 
Together, the informants have the necessary combination of width and depth of 
knowledge to answer the questions. The data overlap each other while at the 
same time generating supplement aspects that increase the validity.  
 
As far as possible the thematic questions were put to all informants in the same 
way, if not necessarily in the same order since that was decided by the turn of 
discussions. The questions were not formulated as leading questions but open 
ended, enabling the respondent to reflect and reply from their own experiences. 
 
By performing a less structured interview the study might have lost in the 
possibilities for a generalisation of the results, and it is admitted that the 
interviews occasionally drifted to topics slightly outside the scope. However, a 
generalisation of results was not the primary aim of this study. The principal 
achievement from the investigation is finding patterns and tendencies, thus 
each individual answer is of less importance. 
 
To the extent that qualitative research results at all can be generalised, the 
study has deliberately included different stakeholders with various 
responsibilities within shipping. The informants represent diverse views and 
perspectives to the work environment in the maritime domain and the level of 
experience and competence vary. 
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The fact that the informants agree on the salient work environment factors to 
such a large degree does at least point in a certain direction. An important 
question is if the number of informants and performed interviews are enough of 
a sample. According to Kvale (1997) it is not given that an increasing number 
of interviews automatically increase the generalisation. More important is that 
it the right questions have been asked to the right people. To ascertain that the 
right people have been asked, further plans of the study includes a thorough 
stakeholder analysis of the stakeholders of maritime ergonomics. 
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7 Conclusion 

The literature search for this study lead to a number of conclusions:  
 

• Shipping is generally an underresearched domain when it comes to 
ergonomics research. The ergonomics research on the domain, for the past 
ten years, is predominantly focused on occupational health issues. 

 
• The search found no cost-benefit research conducted within the shipping 

industry, there is however a number of methods for evaluation and 
calculation developed within other, shore based domains. Whether these 
methods can be readily adapted to a maritime setting remains to be 
investigated further. 

 
Common for all interview respondents is the concern about the global shortage of 
competent seafarers, especially officers. Six factors, mainly organisational are 
mentioned by the respondents as being the most important: 

 
o Leadership  
o Knowledge  
o Culture and values  
o Human Resources - Crewing 
o Communication 
o Employee participation. 

 
The costs for absence due to sickness are known by all contacted Swedish 
shipowners. The costs and benefits of the ergonomics are however not known by 
most respondents. Only two claims to evaluate and calculate costs and benefits of 
ergonomics on a regular basis. 
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8 Further research and suggested time frame 

The plans for further research include a stakeholder analysis, define and 
delineate the operative measurements, an accident analysis and the compilation 
of a collection of best practise. 
 
Stakeholder analysis 

During any ship’s lifecycle there are a number of stakeholders involved that 
affect the ergonomics; from blueprint and construction to manning and 
operation. A stakeholder analysis aims at defining who the key stakeholders in 
maritime ergonomics are, their interest in the ergonomics issues, respectively, 
and what power they have to influence these issues. The result of the analysis 
is believed to be useful for an efficient interaction with key stakeholders, 
communicating economic incentives for a systematic approach to ergonomics 
to the right stakeholder. 
 
Operative measurements 

In order to accurately evaluate the suitability of the methods developed for 
shore based industries for a maritime setting it is necessary to define the 
operative measurements of productivity, quality and effectiveness. The reason 
for this is to better understand the driving economic forces in the shipping 
industry, where costs and revenues can be found in order to be able to find the 
right economic incentives for a comprehensive and systematic work with 
ergonomic issues in the domain.  
 
Accident analysis 

One way to illustrate how ergonomics can affect safety is through accidents. 
Future analyses of accidents aim to find relevant ergonomic aspects behind the 
accidents and compare these to the ergonomic factors deemed salient by the 
informants. If possible, the accident analyses will include a price tag showing 
direct and indirect costs. 
 
Best practise 

Besides the more reactive approach of accident analyses, it is also desirable to 
take a proactive stance and link the systematic ergonomics work to examples of 
best practise within the domain. The study will include a case study which has 
yet to be developed and planned.  
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Suggested time frame 

 
 

Figure 5. Suggested time frame for further research. 
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Appendix 1. Thematic interview guide. 
 

The interview opens with a presentation of the interviewer and the project. 
 

- I greatly acknowledge the informant for taking his/her time. 
- Interview is voluntarily and the answers will not be linked to any 

individual or company names the report. 
- Leave my contact details. 
 

 

1. Which are the most important factors for a good work environment and 
safety onboard? 

 

Additional probes: 

1.1. Organisational factors such as policy and procedures, management style, 
organisational culture. 

1.2. Individual factors such as needs and abilities, motivation and attitude. 

1.3. Technological factors such as technology and tools, resources for training 
on new equipment, access to information. 

1.4. Any special tasks associated with errors? For instance type of task, 
workload, access to resources/help from shore organisation. 

1.5. Environmental elements such as design and layout of workplaces, tools 
and equipment, physical environment. 

 

2. What are your views on training courses and education, for instance 
simulator training? 

 

3. Do you think the traditional hierarchy at sea affects the work environment? 

 

4. Do you think better safety and work environment can be profitable?  
If so, in which way? 

 

 

Thank you again for participating in this study. 
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Appendix 2. Structured interview guide. 
(Translated from Swedish) 

 

Method of selection: Swedish shipowners with a personnel department in-house. 

 

Presentation: 

My name is Cecilia Österman and I am a PhD- student at Chalmers, the department of 

shipping and marine technology that is a part of Lighthouse competence center. I do 

research on the economics of maritime work environment and wonder if I may ask a 

few questions. It will take approximately 15 minutes and participation is voluntarily.  

 

The investigation is anonymous and your name will not be mentioned. I would however 

be grateful if I can mention that your company has participated, but that is also 

voluntarily and I will not link the company to any answer. 

 

Your participation in this investigation contributes to our mutual building of knowledge 

and in the long run to increased safety at sea. 

 

Questions: 

 

1. Are the costs for shortcomings in the work environment known 

within your company? 

 

2. Does your company make calculations/cost estimates for 

investments in the work environment? 

 

3. Does your company account for costs due to sick-leave? 

 

Concluding remarks: 

 

Thank you for your participation. 

Do you want to see the result; 

- a summary of this part of the study? 

- at a later stage of the research? 

 

May I contact you again if I have any further questions? 

If You have any questions or thoughts on this project, You are welcome to 

contact me at: 

e-mail: cecilia.osterman@chalmers.se or by phone: 031-772 60 69. 


