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Introduction 

Fishing represents one of the riskiest occupations worldwide and in the UK (Seafish, 2023). It 

is likely that the role of fisher requires a range of non-technical skills (social, cognitive and 

personal management skills) to remain safe, as related research within the maritime sector 

highlights the importance of non-technical skills and associated training for marine deck 

officers (Saheed, Bury, Bonsall & Riahi, 2019). However, despite the risks and associated high 

fatality rate there is a lack of research exploring the key skills necessary for maintaining safety 

within the commercial fishing context.  

Irrespective of provenance and role, fishers in the UK typically learn their occupational skills 

on the job, although there are a series of mandatory trainings which they are required by law to 

attend (Seafish, 2023). The Seafish Authority and their network of providers have been 

instrumental in providing such training.  

Despite knowledge of proximal causes of accidents and the implementation of safety training 

in fishing, there is limited research on the involvement of human factors in fishing accidents in 

the UK. Lazakis and colleagues (2014) explored fishing vessel accidents and near misses as 

well as the underlying human factors contributing to them, through an analysis of the MAIB 

database. They found that human factors were related to the majority of fishing vessels 

accidents with the principal issues referring to “non-compliance” (i.e., not following or 

fulfilling the applicable regulations, by, for instance, consuming alcohol or other substances on 

board), “equipment misuse or poorly designed” (i.e., badly maintained or misused equipment 

by crew onboard the vessel, e.g. by not adhering to the planned maintenance or not performing 

regular checks)  “training” and “competence”. However, the study did not explore specific skills 

relevant to these incidents, nor has any work been done to develop a method of training and 

assessing the safety critical skills required by fishers. 

In other high-risk industries such as aviation, healthcare and oil and gas, there is extensive 

research which directly assesses the use of non-technical or safety-critical skills. Non-technical 

skills (NTS) are defined as the social (leadership, teamwork and communication), cognitive 

(decision-making, situation awareness, task management) and personal resource management 

skills (managing stress and coping with fatigue) necessary for safe and effective task 

performance (Flin et al., 2008). For instance, failures in situation awareness have been linked 

to farming and forestry incidents (Tone, 2023). The strengthening of these skills through 

training has been shown to be an effective method for improving safety and minimising adverse 

events within healthcare and industry and is the basis for mandatory crew resource management 

(CRM) training in aviation (Flin et al., 2008). 

NTS would represent the foundation for CRM training in commercial fishing. Certainly, 

research in the maritime sector has shown that NTS are as important as technical skills in 



preventing accidents and incidents at sea. For example, a review by Hetherington and 

colleagues (2006) indicated that personal issues, including lapses in situation awareness and 

decision-making, were identified as some of the immediate causes of adverse incidents in 

shipping. Another review focusing on maritime bridge officers has also highlighted the impact 

of NTS such as situational awareness, workload management, decision making, communication 

and leadership on the safety and operational effectiveness of maritime navigation (Fjeld, Tvedt 

& Oltedal, 2018). Bridge resource management (BRM) represents the maritime equivalent of 

CRM and has been used in the maritime industry for three decades, with varying levels of 

effectiveness in terms of improving attitudes towards and knowledge of human factors involved 

in accidents. The key to successful transfer of training is the adaptation of content based on a 

needs assessment (O’Connor, 2011), which ought to be conducted in fishing as well. 

A core requirement for the development of training in NTS is a behavioural marker system 

(BMS) – providing a framework of NTS, elements (i.e., subcategories of NTS) and behaviours 

(i.e., examples of optimal and suboptimal NTS behaviours) tailored for the relevant industry. 

BMS are used across high-risk industries for training and assessment of NTS, e.g., NOTECHS 

in aviation (Flin et al., 2003), ANTS in anaesthesia (Flin & Maran, 2004), and other similar 

behavioural marker systems for other health care roles, such as for surgeons (NOTSS; Yule et 

al., 2006) and scrub practitioners (SPLINTS; Mitchell et al., 2013). The development of such a 

system in a new industry requires careful consideration of its needs and characteristics. A BMS 

tool must have an industry-specific, tailored taxonomy of skills and behaviours relevant to that 

context (Flin et al., 2008), which is thus far lacking within fishing. The development of a BMS 

typically encompasses several stages, which can include discussion groups to review a 

preliminary BMS. 

Study aim 

The current report describes the results of the third stage of a project funded by Trinity House 

aimed at developing a BMS for NTS in commercial fishing to support training and assessment. 

The first two studies involved content analyses of accident investigation reports and critical-

incident interviews with fishers, respectively, resulting in a preliminary BMS. In the current 

study, the preliminary system was reviewed, refined and further developed with the input of 

commercial fishing safety stakeholders. Discussion groups have been previously used for the 

development of a BMS for farmers (Irwin, Tone & Sedlar, 2023), for instance, and typically 

involve a facilitator using open-ended questions or prompts to guide the discussion. The method 

helps with gaining an in-depth understanding of the topic, which is especially important for 

obtaining the community’s opinions of the system and promotes discussion and idea sharing. 

 

 

 

 

 



Method 

Participants 

The first discussion group comprised of n=2 commercial fishermen, whilst the second and the 

third each comprised of n=2 other commercial fishing safety stakeholders, respectively. 

Participants (N=6) were recruited either directly or through relevant contacts via email in July-

December 2024, based on their involvement in fishing safety. 

Materials 

Each discussion group was based on a PowerPoint slide show displayed via Teams by the 

facilitator, providing a written support of the overall preliminary system and of a particular 

category of skills in more detail per group (i.e., task and boat management and personal resource 

management, cognitive or social skills). These materials were developed on the basis of the first 

two studies of the project. The scheduling of the discussion groups was organised either via the 

scheduling tool Doodle or email. Discussion groups were audio recorded with a specific device 

for the purposes of note taking. 

Design and procedure 

The recruitment letter offerred potential participants information about the study and indicated 

the opportunity to ask additional questions before participating. Shared availability between 

participants in terms of dates and times for the discussion groups was found through Doodle or 

email communication. Written informed consent from individual participants was obtained 

prior to the discussion group and consent forms were subsequently stored separately from the 

discussion group notes to maintain anonymity. 

Three audio recorded discussion groups lasting approximately one hour each were conducted 

in August-December 2024. All discussion groups were conducted via Teams, due to recruitment 

opportunities and the geographical location of participants. Participants were first presented 

with the entire preliminary system at the skill and element level and asked by the facilitator 

about language suitability and for suggested additions or deletions. They were then presented 

with a different subset of skills per discussion group, including examples of behavioural 

markers, and prompted to discuss these skills in depth and to suggest minimum one additional 

behaviour per element. 

Participants were fully debriefed at the end of the study verbally and via email. All discussion 

group recordings were used for note taking only and not transcribed verbatim. To maintain 

anonymity, no personally identifiable details were noted, and the recordings were subsequently 

deleted. 

The skills, elements and behavioural markers were then altered according to the notes from the 

three discussion groups, as presented in the following section. It should be noted that the 

behavioural markers were screened by the research team in order to reflect observable 

behaviours rather than attitudinal aspects. The resulting system will be subject to member 

checking, whereby participants from the discussion groups will review the system to check if it 

accurately reflects their expressed suggestions, and to a further academic review. 



Results 

Skill 
category 

Element Behavioural markers examples 

Task and 
boat 

management 

Following safety 
standards and the 
vessel rules, 
practice and 
protocol 

+Following the protocols outlined in the Safety Folder in terms 

of layout and usage of safety equipment 

+Performing regular emergency drills 

-Not ensuring physical separation between crew and danger 

zones 

Planning and 
preparation 

+Making allowances for weather conditions to take the 

appropriate gear 

+Establishing and communicating the start and approximate 

end time of the fishing journey to the rest of the crew 

+Ensuring that the necessary fuel, food, kit etc. are on the boat  

Safety checks +Making sure safety equipment is up to date, functioning 

properly, stored correctly and sufficient for all crew members 

+Ensuring that the communication equipment is functioning 

properly and on correct mode (e.g., VHF on correct channel) 

+Routine checking the engine (oil, fuel, filter etc.) 

-Using broken, old or unfit for purpose equipment 

Manual handling 
and lone working 

+Registering the PLB with the Coast Guard and setting it up 

+Using techniques and devices to help with manual handling 

or having arrangements to protect back health (e.g., using aids 

such as cranes, trolleys, back braces or reducing size of 

equipment or bait)  

-Leaving at sea without a specific plan to compensate for risks 

of lone working (e.g., without a functional PLB) 

 

Personal 
resources 

management 

Managing fatigue 
and maintaining 
focus 

+Focusing on the task by monitoring the immediate 

environment 

+Resting and sharing workload where possible to avoid 

fatigue 

-Using phones for personal reasons whilst working 

-Showing signs of tiredness through poor performance 

Managing mental 
health 

+Sharing challenges with third party for mental health 

reasons 

-Working alone for long periods of time doing a routine 

task – more prone to being affected by financial concerns 

Personal 
capabilities and 
resilience 

+Adapting tasks to age and other personal limitations 

+Conducting personal assessment of fitness to go out at 

sea, as well as of health and wellbeing 

-Engaging in drink or drug use prior to a fishing journey or 

whilst on duty 

-Performing beyond personal capabilities 

 

Situation 
awareness 

Environmental 
awareness 

+Consulting the weather forecast and checking for further 

updates 

+Taking into consideration seabed conditions, especially 

with strong winds 

+Deploying gear in accordance with environmental 

conditions, such as the tide 

-Deploying gear in the line of another water user (e.g., 

putting pots in the line of a scallop dredger) 



Avoiding 
problems by 
thinking ahead 

+Anticipating stability issues whilst at sea, especially if there 

is catch on board and the fuel is low, and taking action to 

counteract these issues 

+Using life-saving equipment 

+Implementing fail-safe ready methods, such as having a 

knife available to cut snagged ropes 

+Simulating potential situations and implementing risk 

management strategies, such as changing the engine to 

eliminate the need to carry petrol on board 

Navigational 
considerations 

+Ensuring the information on charts is regularly updated 

with subsea hazards etc. to remain current and relevant 

+Paying attention to other sea users, including oil plants, 

light houses and other fixed objects to avoid collisions 

-Not having a system in place to maintain the navigational 

lookout 

 

Problem 
solving & 
decision 
making 

Dynamic risk 
assessment and 
management 

+Recognising increasingly worse emergency 

situations and taking corrective action, e.g. evaluating 

injury severity and seeking medical assistance or 

providing first aid 

+Recognising issues based on experience and 

familiarity with the task, normal operation, vessel etc. 

-Continuing to work in the same manner despite 

emergent weather changes 

 

Safe systems of work +Standing away from danger zones 

+Making safe decisions whilst balancing economic 

pressures, e.g. in terms of total time of operation 

+Improving the operation for business and safety 

benefits, such as changing the model of operation 

-Making incorrect decisions which lead to damage or 

loss of vessel 

 

Leadership 

Leadership for 
safety 

+Managing the operation in times of difficulty with safety 

at the forefront, by adhering to practice and process 

+Not continuing the operation if the crew are tired or 

overworked 

+Ensuring knowledge of the safety system amongst the 

crew, through team briefings and information checking 

-Displaying examples of negative work behaviours to the 

crew 

-Giving in to production pressure from various sources 

(e.g., other crew members) 

-Placing production pressure on oneself or other crew 

members 

Collaborative 
leadership 

+Skipper respecting crew by maintaining two-way 

communication (sharing the requirements of the task and 

ensuring that they understand the task, asking for crew’s 

opinions etc.) 

+Informing vessel owners/operators where applicable of a 

decision and/or involving such parties in the decision-

making process 

+Working alongside other crew members when required 

-Not sharing essential information or speaking up for 

safety with vessel owners 

-Providing orders to the crew with no further explanation, 

in a loud voice 



Monitoring the 
operation 

+Guiding crew members through difficult circumstances 

+Overseeing the entire operation 

+Assessing the match between the capabilities of the crew 

and the conditions 

+Training and allocating crew members for certain tasks 

 

Crew teamwork 
and 

communication 

Communication +Constantly communicating with other crew members 

within the same team 

+Speaking up for safety and feeding into the safety system 

-Not listening or following the orders of the skipper, thus 

not showing respect 

Coordination +Coordinating without communication based on previous 

experience and knowledge of the crew 

+Rotating the task allocation or adapting the by taking into 

account evolving physical and mental limitations  

+Working on a specific task based on skills and allocation 

-Working in an individual manner, not supporting others 

Teamwork for 
safety 

+Looking after other crew members  

-Taking actions which put other crew members in danger 

 

Communication 
with third 

parties 

Other boats +Working in collaboration with other boats to manage 

safety, by keeping watch of each other 

+Keeping AIS on 

+Using signals and lights (to indicate status or priority of 

passage, to warn others of presence etc.) 

-Keeping AIS off or on low power, thus not being 

discoverable by shore masts or faraway boats 

Authorities and 
NGOs 

+Engaging with safety materials from charities  

+Directing crew members in need to mental health 

charities 

+Communicating with emergency services in case of 

incident 

+Providing a plan and regular updates to the harbour or 

Coast Guard 

-Not informing the harbour of plans and status 

Family and 
friends 

+Providing regular updates on whereabouts and making 

sure someone knows the time pattern 

-Not providing specific information which may help search 

and rescue, such as tidal data and gear 

 

 

 

 

 

 

 

 



Discussion 

The overall structure of the preliminary system in terms of skill categories was validated in the 

discussion groups, with the exception of the skills decision making and problem solving which 

were merged into one single category. This combination of skills was done for several reasons. 

To begin with, both the existing and the newly suggested behavioural markers from the two 

preliminary skill categories were extremely similar. Furthermore, various discussion group 

members highlighted the overlaps between cognitive skills and the element-lite nature of 

decision making as a standalone skill category. Finally, since problem solving is considered a 

part of decision making in other behavioural marker systems but as it was identified as a crucial 

skill in the context of commercial fishing, it was deemed appropriate to keep this at the skill 

level whilst also combining it with decision making. In terms of terminology at the skill level, 

this was preserved across the entire system, with further clarification to be provided by 

definitions in the last stage of BMS development.  

At the element level, several structural modifications to the preliminary system occurred. First, 

the element manual handling and lone working, which was previously included under personal 

resources management, was moved under task and boat management, as per suggestions from 

discussion groups, as it pertains to managing tasks in a particular context. Second, managing 

fatigue was separated from managing mental health, since the latter was considered crucial for 

fishermen, and hence represents a standalone category in the updated system. Furthermore, 

managing fatigue was subsequently merged with maintaining focus as per suggestions, 

especially since fatigue is a well-known factor which can affect concentration. Third, within the 

newly created skill problem solving and decision making, previous elements (i.e., work and 

business-related decisions previously under decision making and recognition of issues and 

corrective action previously under problem solving) were restructured.  

In terms of terminology at the element level, following safety standards and the vessel rules, 

practice and protocol was considered a more suitable name for the previous element respecting 

standards and following protocol, as it would be more user-friendly for fishers from all 

categories of vessels. The element personal capabilities was modified to encompass a reference 

to resilience as per discussion group suggestions. Weather and state of the sea was altered to 

environmental awareness to better reflect other environmental considerations beyond weather. 

Anticipating problems was changed to avoiding problems by thinking ahead in order to 

accurately reflect the active role fishers have in solving potential issues. The newly created 

elements under the novel skill problem solving and decision making were named dynamic risk 

assessment and management, to reflect the unique ability which fishers have of navigating 

unexpected situations, and safe systems of work, to indicate more analytical decisions taken in 

alignment with the safety systems in place. Finally, the element communication with authorities 

was modified to encompass NGOs, which were mentioned as important stakeholders in two of 

the three discussion groups. 

Several behavioural markers were preserved from the preliminary system, whilst others were 

modified to enhance specificity. Furthermore, some behavioural markers were moved intra or 

inter skill categories in alignment with higher-level system changes or due to better suitability. 



At least one behavioural marker was suggested per each element, thus the aim of further 

development of the system within the discussion groups was also achieved. 

The last stage in the development of the BMS will consist of member checking and an academic 

review, with the purpose of reviewing and refining the updated system, generating further 

examples of negative behavioural markers and providing definitions for each skill category, 

reflective of existing elements and behavioural markers. 


