Annexes
ANNEX 1. The definition of an HSW.
[bookmark: _Hlk155275970][bookmark: _Hlk155275976]A high-speed workboat refers to a professional boat of 5.5 to 24 metres in length (EUROFINS 2016) that moves at a speed of more than 20 knots (government decree amending the Decree on Units of Measurement 130/2010) without using the ground effect or getting out of the water (International Maritime Organization (IMO) 2000; Hoppe 2005), has a sliding or semi-sliding hull, and is employed for professional or trade purposes or a vessel intended for non-recreational purposes. A professional boat can also be implemented in oil spill response, by a fire brigade, or as a police boat (Act on the Technical Safety and Safe Use of Ships 2009/1686, Chapter 1; Water Traffic Act 782/2019) The IMO high-speed craft (HSC) definition is utilized in connection with this one to describe the operational profile of HSWs. Warships and troop carriers are included in the scope of this study, although they are not included in the definition of the IMO’s HSC vessels (IMO 2000), which often operate faster than other traffic. In addition, the speed of the vessel is applied periodically as a tool for avoiding a collision, and active measures to avoid a collision are also needed occasionally in violation of water transport regulations (Olsson and Jansson 2006).



ANNEX 2. Questions in the retrospective interview.
	1. Preliminary questions
	4. Workload management
	5. Communication
	7.3. Was the leadership style varied depending on the situation? Consequences?

	1.1. What were your tasks?
	4.1. How was MWL managed?
	5.1. How did cockpit communication affect MWL?
	7.4. Were the expectations for crew members clear?

	1.2. What happened? Key events and moods?
	4.2. How was duplication avoided?
	5.2. Did you feel that the messages were delivered to the recipient efficiently?
	7.5. Did you follow the agreed division of duties and tasks? How were MWL affected?

	1.3. Did you observe any work phases when you experienced harmful MWL? (high, low)
	4.3. Were the resources related to the different senses evenly overloaded during the voyage? (hearing, sight, touch, movement...)
	5.3. How did non-verbal communication work?
	7.6. How did the role of the cockswain affect MWL?

	1.4. How were the mental and physical demands?
	4.4. How did situational speed management affect MWL?
	5.4. How did the amount of cockpit communication affect MWL?
	7.7. How did the availability and use of information affect MWL?

	1.5. How did you manage to achieve your goals?
	4.5. How was the division and delegation of tasks implemented?
	5.5. How did clarity of communication affect MWL?
	7.8. How did the decision-making take place? Did MWL affect the success of decision-making?

	1.6. How much effort did it take to reach your own level of performance?
	4.6. How was monitoring implemented in work phases?
	5.6. How would you like to develop communication?
	7.9. Did MWL affect monitoring?

	1.7. How much frustration did you experience? Uncertainty, irritation, stress and anxiety.
	4.7. Did you ask/offer each other help to equalize MWL? Was the help offered accepted?
	5.7. How did communication with management systems affect MWL?
	8. Situational awareness and information management

	2. Working environment
	4.8. What were the effects of disturbances, interruptions or deviations? How did you recover?
	6. Following the route plan and manoeuvring the boat
	8.1. How did you experience the impact of shared situational awareness on MWL?

	2.1. How did the technical systems support MWL management?
	4.9. Did you experience monotonous work phases? How did they affect?
	6.1. How did route planning before the sea voyage affect MWL? What about route review?
	8.2. How did anticipation affect MWL?

	2.2. How would you describe the peace of mind in the cockpit?
	4.10. Did the monotonous work phases cause harmfully low MWL? With what consequences?
	6.2. How could the route plan/library be utilised?
	8.3. How did the quantity, availability and timeliness of information affect MWL?

	2.3. How did multitasking and other distractions affect MWL?
	4.11. What was the impact of using automation?
	6.3. How did cross-checking data sources affect MWL?
	8.4. How did data display settings (such as scales) affect MWL?

	3. Time pressure
	4.12. How did the SOP you use affect?
	6.4. How did manoeuvring and controlling the boat affect MWL? How much of this work was automated?
	8.5. How did you react to the status and changes in the capacity and performance of other crew members? How did this affect MWL?

	3.1. How do you describe time pressure on voyage?
	4.13. At what stages of work was MWL a) harmfully high, b) acceptable, c) harmfully low? Why?
	7. Leadership and teamwork
	8.6. Did you report to each other on the changed performance?

	3.2. Do you think there was an unnecessary sense of urgency?
	
	7.1. How did crew leadership affect MWL?
	9. Improving workload management

	3.3. What caused the possible sense of urgency?
	
	7.2. What was the impact of crew involvement? Any proposals and initiatives? Reactions to proposals?
	9.1. If MWL management was not at the desired level, how could it have been developed?

	Several sources were used to develop the questions (e.g., Hart and Staveland 1988; Klein et al. 1989; Teperi 2012; EASA 2019) and (XX and XX A,B, under review)




ANNEX 3. Structured questionnaire regarding the cockpit.

	Answer options

	1 = Absolutely correct 
2 = Somewhat correct
3 = Between
4 = Somewhat incorrect
5 = Absolutely incorrect




	Assertions

	1. Usability of the software and devices

	1.1. 1.1. Using the key functions of the electronic chart was smooth (with the controller).

	1.2. 1.2. Using the key functions of the radar was smooth (with the controller).

	1.3. 1.3. Using searchlights was smooth.


	2. Access to pivotal information
(Graphic appearance, avoidance of unnecessary information, simplicity, usability)

	2.1. Location data (POS) is easily accessible.

	2.2. Heading (HDG) is easily accessible.

	2.3. Speed (Kn) is easily accessible

	2.4. Key information is presented in the electronic chart in a high-quality manner.

	2.5. Key information is presented in the radar device in a high-quality manner.

	2.6. Electronic route plan (route line, directions, radar notes) is presented in a high-quality manner in the a) electronic chart, b) radar, c) nautical chart or route drawing map (if used during the sea voyage).

	2.7. The electronic chart was easy to see.

	2.8. The radar was easy to see.

	2.9. The nautical paper chart was easy to see and use.

	2.10. The data from the sensors was integrated into the electronic chart and radar (the pointer moved simultaneously in both).


	3. Physical ergonomics

	3.1. Physical ergonomics supported effortless working. Seating position, tables, space.

	3.2. The thermal conditions did not hinder effortless work.

	3.3. Light sources in the cockpit were effortlessly accessible. Map light, general light e.g. 

	3.4. The noise did not hinder effortless work. Noise level, use of communication systems.

	3.5. Shocks and vibrations did not make it difficult to work during the sea voyage.

	3.6. There was an easy view out from the cockpit (incl. reflections, sun protection)

	

	HF Tool (Teperi 2012) was utilized to develop the questions.





ANNEX 4. HF Tool adapted to maritime operations (Teperi et al. 2016).
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Individual’s actions and characteristics

. Competence, mastery of work

. Situation awareness (perception, memory, decision-making, response/execution)
. Working along instructions and agreed procedures

. Understanding the bigger picture/overall situation

. Proacting, preconceptions and assuring assumptions

. Workload (overload/unload) and means for managing it
. Vigilance, alertness, fatigue symptoms

. Life situation, anxiety, level of (long-term) stress

. Age; quality and quantity of work experience

10. Health, work ability

11. Motivation, attitudes

12. Emotional state and reactions, mood

CENOUIAWN

Work actions, characteristics of work Group-level factors
Quality and contents of work; work demands 23. Shared understanding of the situation among all
Quantity of work; time pressure, having to rush group members

Work organization, work distribution, job descriptions;

clarity

Usability and functionality of devices, software,

technology

Procedures and instructions; functionality, clarity dynamic,

and being up-to-date

Opportunities to influence one’s work an
conditions

Feedback on work, professional apprecia
Opportunity/ability to evaluate and devel
processes

Assuring competence (training, exercises,
ways of learning)

Work hygiene factors, physical work envi
conditions, occupational hygiene factors
ventilation, lighting, temperature; layout)

24. Knowledge of all group members is used

25. Communication within group (e.g. are misunderstan-
. dings, misinterpretations and mishearings corrected)
Mastering 26. Structure and cohesion of group, group dynamics
(social relations, atmosphere, mutual support)

27. Communication between different groups (deck,
c_omp!lex engine room, VTS, pilot, tugboats, icebreakers,
situations harbour, other ships); model maritime glossary;

language skills
28. Information flow, communication practices, incl.
change of watch, change of shift
, other 29. Decision-making in group (e.g. role of the watch
officer)

d working

tion
lop one’s work

ronment, working
(noise,

Organization-level factors

30. Management and leadership; structure, styles

31. Organization/safety culture

32. Co-operation betweeen different organization levels
and units (e.g. office, ship, technology, quality and
safety, manning)

33. Understanding ship safety as a whole throughout
the shipping company’s management

34. Decisions made (incl. resources; personnel, equipment)

35. Change management (personnel, systems)

36. Co-operation with partners, e.g. shipping
companies, authorities

37. The company’s support for ship operations (SMS/DPA)




