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Abstract: Background: Fishing is a risky occupation as injuries and fatalities in fishing vessels are
quite common. This paper investigates the pattern of injuries aboard fishing vessels in Denmark to
get a better understanding of areas where further action is needed to reduce the number of injuries
and fatalities in Danish fishing vessels. Materials and methods: Data for this study, extracted from
the Danish Fishermen’s Occupational Health Service’s database (in the period 1998-2012) and the
Danish Maritime Authority’s accident report from 2013 to 2016, include 1840 injuries in Danish
fisheries. Result: The results showed decreased injuries in the study period from 45 injuries and
deaths per 1000 fishermen reported to the authorities to 12 injuries and deaths per 1000 fishermen in
2016: 2.1% (n = 39) of all reported injuries in the study period resulted in the death of a fisherman
and the remaining injuries resulted in sick leave of more than one day; 52.5% (n = 600) of reported
injuries involved fishermen who have less than one year’s experience of employment; 29% (n = 407)
of injuries took place between 12:00 and 16:00, and the second largest number of injuries, 23.3%
(n = 324), took place between 8:00 and 12:00. The incident rate of slip/fall injuries has decreased from
10.06 per 1000 fishermen in 1998 to 3.84 in 2016. The incidence rate of injuries caused by crushing
also decreased, from 9.32 accidents per 1000 fishermen in 1998 to 2.56 in 2016. Most of the injuries,
74.5% (n = 1307), happened on the deck of the vessel. Sprain/strain was among the most common
injuries (34.2%; n = 538) followed by fracture (24.8%; n = 391). Conclusion: This study indicated that
the number of injuries had been gradually decreasing in Danish commercial fishing vessels in the
period from 1998 to 2016. The rate of injuries had been declining due to several initiatives such as the
establishment of The Danish Fishermen’s Occupational Health Services, training, safety campaigns,
technological improvement and structural changes in fisheries management. However, there are still
places for improvement.

Keywords: Fishing fleets; Work-related injuries; Denmark

1. Introduction

Fishing is one of the oldest human professions. At present, about 260 million people are engaged
in fishing activities across the globe [1]. Offshore fishing is considered a risky profession in terms of
not only economic outcome but also occupational injury and fatality. In fact, commercial fisheries are
widely recognized as one of the most dangerous occupations, with increased rates of mortality [2],
morbidity [3], fatal occupational accidents [4] and injuries [5] compared to land-based occupations.
Comparatively longer working hours than several other professions onshore in Denmark, extreme
weather conditions and working with heavy machinery contribute to a high mortality and injury rate
in the fishing profession [6].
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Modern fishing vessels have over the years become increasingly complex industrial settings
with numerous technological aids and machinery [7]. Despite the introduction of these technological
aids, the job as a fisherman continues to be physically demanding, with frequent manual handling
of heavy equipment on wet, slippery decks and in moving surroundings. In addition, fishermen are
exposed to whole-body vibrations and harsh environmental conditions (e.g., wind, cold, heat) which,
in combination with the other exposures, may contribute to an unhealthy work environment, leading
to an increased risk of negative health outcomes such as injuries [8].

Denmark is one of the key players in the capture fisheries (sector in EU, although the Danish
fishing fleet has experienced a major transition over recent years with a pronounced decrease in both
number of vessels and active fishermen [9]. There are about 2700 fishing vessels in Denmark [10].
According to the Danish Agrifish Agency [10], there are about 8000 people employed in the Danish
fishing industry, which generated an income of approximately 3.0 billion Danish Kroner (€0.4 billion).
In Denmark, over 95% of the enterprises own a single vessel while the rest have between two and
five vessels [11]. Around 80% of the vessels in Denmark are less than 12 m long and the majority use
(set) gillnet, while the remaining 20% of the vessels are longer than 24 m and usually use bottom otter
trawls (13%), boat dredges (3%) and other kinds of fishing gear [11].

The Danish studies had indicated that the risk of accidents among the Danish fishermen was as
much as 1.41 injuries per 1000 man-days at sea [12]. Various technological aids have been introduced
to reduce the physical injuries in Danish fisheries like skid proof deck, and various systems to reduce
heavy lifting, both on the deck and in the cargo bay. The Danish Fishermen’s Occupational Health
Services (DFOHS) was established in 1993 with the aim to support fishermen in improving safety and
preventing occupational injuries. During the past years, DFOHS has provided safety campaigns and
teaching materials, tested new equipment, introduced new legislation, and held counselling meetings
about regulation and technical issues. The DFOHS also supports the local harbor safety committees
in their work and organizes meetings for all harbor committees once a year to share knowledge and
legislation [13]. Therefore, with establishment of the DFOHS, the focus on safety in the fishing industry
has become more intense, and the fishermen are obligated to report the injuries to the Danish Maritime
Authority (DMA), and they are also obligated to participate in mandatory safety training.

Though the technological aids and various programs from the DFOHS have been introduced
to reduce the physical injuries in Danish fisheries, accidents in fishing vessels are still taking place.
Therefore, the aim of this paper is to investigate the rate and pattern of injuries that occurred in the
fishing vessels in Denmark in the period from 1998 to 2012. Furthermore, this study also intends to
depict important characteristics of the reported injuries to get a better understanding of which areas
of the Danish fisheries require attention to further reduce the number of occupational injuries in the
fishing vessels.

2. Materials and Methods

This study is based on data extracted from the Danish Fishermen’s Occupational Health Service’s
database on accidents in Danish fisheries. The database from DFOHS includes all accidents reported
to a local safety organization or reported on claim forms to the Danish Maritime Authority (DMA).
The DFOHS has gathered information about injuries systematically since 1998. The database contains
information about the type of accident, the course of events, where it happened and how long the
injured person was expected to be away from work.

The data was collected in two steps, the first part covering the period from 1998 to 2012 was
collected in 2013 in connection with the project “Safety culture in the fishing industry” supported by
the European Fisheries Fund [13]. The data covering the period from 2013 to 2016 was collected in
2017. The project “Safety culture in the fishing industry” contains also interviews with fishermen,
but this study focuses on the quantitative part [13].

According to the Danish regulation, chapter X, paragraph A, “nobody may perform commercial
work on board a fishing vessel, irrespective of its size, without having a valid health certificate as well
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as having completed a basic course for ship’s assistants or an approved safety course for fishermen
approved by the Danish Maritime Authority. According to Danish legislation, the skipper of any
fishing vessel is obligated to report occupational accidents and poisoning incidents that have occurred
on board to the Danish Maritime Authority (DMA) if the accident or the poisoning has resulted in
(i) death; (ii) inability to work for one day or more in addition to the day of the injury (Lost time
accident—LTA); or (iii) the injured person not being able to carry out his usual work for one day or
more in addition to the day of the injury (Restricted work accident—RWA)” [14].

The reporting duty of accidents to DMA does not include accidents connected to loading and
landing in the Danish harbors, dockyards, or on offshore installations. Work-related diseases and
dental injuries are usually reported by physicians or dentists respectively in another reporting system
and are not reported to DMA. The purpose of the reporting system is to ensure that the proper
identification can be provided for following insurance issues—but also to give rise to prevention of
similar accidents in the future.

In total, this study covered 1840 accidents in the period 1998-2016. However, in some tables,
the number varies due to missing information on specific items. The inclusions and exclusions criteria
are presented in Figure 1.

Database

January 1995-December 2016
(n=2397)

| |

Data from 1995-1997
excluded due to inadequate
(n=79)

Data from Greenland 2013-
2016 excluded (n=62)

Data 1998-2016
(n=2256)

Exclucions criteria:

Lack of indication of severity of injuries (n=123)
Absence from work less then one day (n=272)
Duplicate (n=2)

Disease (n=8)

Death related to non work accident (n=6)
Death without any information on causes (n=2)
Suicide (n=1)

Shipwreck without any injuries (n=2)

Injuries included in analysis
(n=1840)
Inclusion critetia:

Absence from work more then
one day

Figure 1. Flow chart illustrating the injuries chosen for analysis.
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The analysis focuses on work-related injuries, which occurred during fishing activities. However,
in the database there was also information about injuries connected to shipwrecks. However,
these injuries were not included in work-related injuries. The preventive measures needed to avoid
incidents such as capsizing, collisions, fires and explosions are significantly different from those needed
to prevent work-related injuries.

The information about the total population of fishermen, which is used to calculate incident
rates (i.e., number of injuries per 1000 fishermen), is obtained from the Danish Agrifish Agency [10].
The calculations of incident rates for injury are based on the equations from McGuinness et al. [15].
The study population includes both full-time and part-time fishermen:

Incident rate = NA/MY * 1000 1

Man-year (MY) calculations include full-time and part-time fishers, where N is the number of
full-time fishermen and Ny is the number of part-time fishermen. Man-year calculation pays regard
to the fact that fishermen do not work all days during a calendar year. Incident rates are calculated by
dividing the number of accidents (NA) by MY and multiplied by 1000 (In Table 1 the man-years for
the entire study period are shown).

MY = 0.9 * N + 0.45 * Nps )

This study mostly followed the descriptive statistics and Chi-squared tests.
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Table 1. Man-years in the Danish fishing fleet (1998-2016).

50f15

Year 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Part-time (*0.45) 420 397 406 401 401 387 369 343 337 326 322 322 322 320 313 296 271 269 261
Full-time (*0.90) 5246 5099 4993 4805 4459 4100 3862 3680 3362 2968 2821 2687 2626 2530 2504 2415 2261 2166 2084
Total man-years 5666 5495 5400 5206 4860 4487 4231 4023 3699 3294 3142 3010 2948 2849 2817 2711 2532 2435 2344
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3. Results

3.1. General Results for the Danish Fishing Fleet

There were 1840 injuries reported to the Danish Maritime Authority or to local safety organizations
within the study period that were suitable for further analyses in the present study. Overall incident
rate for the study period is 25 accidents per 1000 fisherman.

Figure 2 shows the incident rates for all reported work-related injuries and deaths
per 1000 fishermen in the Danish commercial fishing fleet in the period 1998-2016. There seems to be
a convincing descending trend in the number of injuries and deaths in Danish commercial fisheries
during the study period. In year 2000, there were more than 45 injuries and deaths per 1000 fishermen
reported to the authorities. In year 2016, the number had decreased to 12 injuries and deaths
per 1000 fishermen. Of all reported injuries in the study period, 2.2% (n = 37) resulted in the death
of a Danish fisherman. The remaining incidents (97.8%) resulted in sick leave of more than one day.
Figure 2 shows an increase in incident rate from 1998 to 2000; however, there is uncertainty about the
numbers from 1998 to 1999. As mentioned in the introduction, the DFOHS established their database
in 1998 and, at that time, there was not a strong tradition for reporting injuries to authorities, but that
attitude has changed over the years [13]. During the whole period, there were no changes to the
legislation, which could influence the reporting frequency; so, the decrease of injuries could be seen as
an effect of the industrial development, the establishment of DFOHS and an intense focus on safety
from authorities and other stakeholders.

50
45 Hincident
40 rate
(number per
35 1000 man
30 years)
xX 25
20
15
10
5
0

Figure 2. Incident rate of fatal and non-fatal injuries per 1000 fishermen in the Danish fishing fleet in
the period from 1998 to 2016.

3.2. Reported Injuries Related to Shipwreck

Further analyses of the reported injuries that resulted in death revealed that 41% (n = 16) of all
death cases happened as a result of shipwreck (Table 2). During the total study period, there were
reported shipwrecks on 33 vessels involving a total of 56 persons. More than 1 in 4 of the fishermen
included in this study who were involved in a reported shipwreck was killed. A comparison of the
frequency of fatal accidents caused by shipwreck with fatal accidents during work showed that most
of the fishermen died in shipwreck incidents.
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Table 2. Reported shipwrecks, work-related injuries, and their consequences in the period 1998-2016.

Items Shipwreck Work-Related Injuries Total
Sick leave > 24 h 41 (71.9%) 1736 (98.7%) 1777

Death 16 (28.1%) 23 (1.3%) 39

Total 56 (100%) 1627 (100%) 1816

The data showed that collision (40%) with other boats is the main reason for shipwreck (Figure 3).
Furthermore, the frequency of shipwrecks and occupational accidents are much higher in fishing
trawlers than any other type of fishing vessels (Figure 4); however, the approximate percentage of

trawlers in the Danish fishing fleet was around 20% (n = 13) during the study period.
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Figure 3. Reasons for shipwreck in the period 1998-2016.
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Figure 4. Distribution of different kinds of fishing vessels involved in shipwrecks and occupational

injuries in percentage in the period 1998-2016.
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Only 9% of the shipwrecks reported in the study period involved one-man operated vessels.
A comparison of the frequencies, however, shows that 50% of the reported maritime shipwrecks
involving one-man operated vessels resulted in the death of the fisherman, whereas the corresponding
number for multi-man operated vessels is 40% (Figure 5). This study also reveals that most of the
reported maritime shipwrecks occurred in the periods between February and May, and September
and December.

70
60
50 -
® Death caused by
40 - .
o shipwreck
X
30 - ® Death caused by
occupational injuries

20 -
10 -

0 i

One-man operated vessel ~ Multi-man operated vessel
Vessel type

Figure 5. Distribution of deaths caused by work-related injuries and shipwrecks depending on crew
size of the vessel in the period 1998-2012.

3.3. Work-Related Injuries

The data from 1998 to 2016 indicate that most of the reported injuries (81%) happened to fishermen,
while 12.8% happened to skippers and 4.4% to fishermen aspirants, which probably is similar to the
relative frequency of these three job categories. Table 3 provides distribution of occupational injuries
on different types of vessels. Most of the identified work-related accidents (72.1%) have taken place
on trawlers.

Table 3. Distribution of injuries on different types of vessels in the period 1998-2016.

Types of gears Percentage (Number)
Beam trawler 6.0% (104)
Gillnetters 1.3% (22)
Net fishing vessels 12.2% (211)
Longline fishing 0.4% (7)
Dredgers 0.3% (6)
Sein Cutters 0.7% (13)
Danish seiner 7.0% (122)
Trawler 71.9% (1.246)
Unknown 0.1% (2)
Total 100% (1733)

Table 4 shows the percentage of injuries that occurred at different locations on the vessel.
It indicates that most of the injuries happened on deck (74.5%) and in the cargo hold (8%).



Safety 2018, 4, 13 9 of 15

Table 4. Location of injuries on the vessels in the period 1998-2016.

Location on Vessel Percentage (Number)

Deck 74.5% (1307)
Cargo hold 8.0% (140)
Galley 1.1% (20)
Common room 1.3% (22)
Engine room 2.2% (38)

Wheelhouse 0.1% (1)

Gangway 1.5% (27)
Outboard 0.9% (15)
Ashore 5.5% (97)
Other 5.0% (88)

Total 100% (1755)

Furthermore, looking at the distribution of injuries on different types of vessels as well as the
place of the reported injuries, the results of our study showed that most of the injuries occurred on the
deck of the trawlers (53%). Irrespective of vessel type, the deck seems to be where the majority of the
reported injuries occur (in Table 5).

The results showed that most of the injuries (29%) took place between 12:00 and 16:00, and the
second largest number of injuries took place between 8:00 and 12:00 (23.3%) (Figure 6). Figure 6
shows the percentage of injuries that occurred on one-man operated vessels and multi-man operated
vessels at different times of the day. The results showed significant differences (x> = 14,520; p = 0.013)
of work-related injuries during the time of the working schedule. In multi-man operated vessels,
a greater percentage of work-related injuries occurred between the hours 16:00-04:00, while the
one-man operated vessels had a greater proportion of accidents that occurred between the hours
04:00-16:00. Normally, the one-man operated vessels depart for fishing early in the morning, while
the larger vessels work at both day and night. Therefore, the rate of injuries presented in Figure 6 is
correlated with the timing of sailing and fishing activities.

35

30

25

20

%

15
B one-man operated

10 vessels

= multi-man operated
vessels

Time

Figure 6. Crew size and time of work-related injuries in percentage in the period 1998-2012.

This study also revealed that working experience on the fishing vessel might have had an influence
on the risk of work-related injuries (Figure 7). More than 52.4% of the reported injuries involved
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fishermen who have been employed on the vessel less than one year. On the other hand, 31.7% of the
reported injuries involved fishermen who have been employed on the vessel between 1 and 5 years.

60

50
40
® 30
20
10

0 ! , [ ] [ | -

T T

Lessthan1l 1-5yearsof 6-10yearsof 11-20years More than 21
yearof  employment employment of years of
employment employment employment

Years of employment

Figure 7. Length of employment on the fishing vessel at the time of work-related injury in the
period 1998-2016.

Table 6 presents the body parts damaged by injuries on the fishing vessels. The results show
that damage to the fingers represents 15.1% of the injuries together with shoulder/arm/elbow /wrist.
The second largest group of injuries (12.7%) is the back. The other more common injured body parts
are leg/knee/hip and thigh accounting for 11.8%, food/ankle/toes 8.9% and neck/head 8.4%.

The most common work-related injuries were sprains (34.2%), open/closed fractures (24.8%),
and wounds (11.1%) (Table 7). Almost one-quarter (23.4%) of the injuries are included in the category
“other”. The reason behind this is due to multiple body parts injured at the same time, which cannot be
reported in the system as it is only possible to choose one injured body part. The data of this study also
provide information on whether the injuries are caused by lifting, slip/fall or crushing. The results
show that the percentage of lifting injuries is 6.9% (118), crush injuries is 28.6% (514), and slip /fall
injuries represent 29% (514).

The results show (Figure 8) that the incidence rate for lifting injuries is relatively low throughout
the study period compared to slip/fall and crushing injuries. There has been a reduction in the incident
rate of injuries caused by slip/fall or crushing. The incident rate of injuries with slip/fall injuries has
decreased from 10.06 per 1000 fishermen in 1998 to 3.84 in 2016. Those changes can be explained by
providing the skid proof deck. The incidence rate of injuries caused by crushing has also decreased
during the study period, from 9.32 accidents per 1000 fishermen in 1998 to 2.56 in 2016.
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Table 5. Distribution and place of reported injuries (in number and percentage) among different types of vessels in the period 1998-2016.

Location on Vessel =~ Beam Trawler  Gillnetters = Net Fishing Vessel  Longline Fishing  Dredger  Seine Cutters Danish Seiners  Trawler = Total

Deck 68 15 159 5 3 11 102 903 1267
66% 68.2% 77.6% 71.4% 50% 84.6% 83.6% 737%  743%

Cargo hold 121.2% 0 3.2% 14.13% 16.17% 0 4.?% 91; 1/ 81.2‘?/0
Galley 0 0 1. ;% 0 0 0 2.;% 0.191% 1 .11%/0
Common room 11/0 0 23 " 0 1 6.17% 7.;% 0 1 .125% 1 ,23%/0
Engine room 1;% 0 1. ;’% 0 0 7.;% o.é% 2.%1%/0 2.3;/0
Wheelhouse 0 0 0 0 0 0 0 0;% 0;%
Gangway 1 0% 0 % 0 0 0 08°% % 22%
Outboard % 5% % 0 0 0 25% 08%  08%
Harbor 570 " 8% 0 167 0 1 6% s s
Other places 6.;% 0 3.2% 14.13% 0 0 4.?% 5.6460/0 5?12/0

Total 103 22 205 7 6 13 122 1225 1705
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Table 6. Injured body parts of fishermen in the period 1998-2016.

Body Part Percent (Number)
Neck/head 7.5% (133)
Teeth 0.3% (6)
Leg/knee/hip/thigh 11.8% (210)
Eye(s) 1.7% (31)
Shoulder/arm/wrist/elbow 15.1% (269)
Finger(s)/hand 15.1% (568)
Thorax/abdomen 5.1% (91)
Back 12.7% (227)
Foot/ankle/toes 8.9% (158)
Other 4.9% (88)
Total 100% (1781)

Table 7. Type of injury on fishing vessels in the period 1998-2016.

Type of Injury Percent (Number)
Sprain/strain 34.2% (538)
Fracture (closed) 20.0% (315)
Fracture (open) 4.8% (76)
Amputation 3.2% (51)
Cut/wound 11.1% (198)
Suffocation 0.3% (4)
Poisoning 0.9% (14)
Burn/frostbite 0.9% (14)
Other 23.1% (364)
Total 100% (1538)
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Figure 8. The rate (per 1000 fisherman) of three types of incidents causing injuries (1998-2016).

4. Discussion and Conclusions

The study has shown that work-related injuries in the Danish fishing industry seem to be the
highest in the first 5 years of employment at the fishing vessel, and unfortunately, this remains
unchanged throughout the whole study period. Another important finding of this study is that
working on a one-man operated vessel is much more risky than multi-person operated vessels as 50%
of one-man vessels result in death compared to 40% of multi-man operated vessels.
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This research also demonstrates that two types of damages, namely fractures (closed) and sprains,
together constitute more than half of the incidents, which causes long-term absences from work.
We noticed that collision with other boats, especially with merchant ships, is the main reason for
shipwreck, which implies that the navigation route might not be properly followed either by the
fishing vessels or the merchant ships. As the number of merchant ships is increasing gradually,
intuitively one could expect that there would be a higher risk of collisions between fishing vessels and
merchant ships. Collision may occur at any time of the day and the year, but night-time and winter
seasons seem to be riskier. So, to ensure the safety of navigation and the safety of fishermen, innovative
methods should be developed to avoid and reduce the occurrences of fatal collisions between merchant
ships and fishing vessels.

Understanding how humans respond to risk (e.g., physical risk, economic risk) has important
implications both for the policy-makers and the fishing industry in designing safety policies and
procedures [16]. If the fishermen’s risk tolerance level and the effect of that level on individual
decision-making is not considered, unexpected and sometimes undesirable outcomes may occur [17].
Presently, working on the fishing vessels in Denmark is much less exhausting than before as many of
the hazardous tasks (for instance hauling the nets, shoveling ice in the hold, and filling of the catch
into the hold) on board have now become mechanized [18]. So, without any doubt, the technological
development has significantly reduced the rate of injuries in the Danish fishing vessels. Furthermore,
the ITQ (Individual Transferable Quota) management system improves sea safety as the fishermen
now have more flexibility in choosing when to fish and to avoid fishing in bad weather [19]. The results
of interviews from Gren et al. showed that the interviewed fishermen see ITQ as an improvement of
their safety because they try to fish in good weather as far as possible; therefore, there is less needed to
sail in bad weather conditions [13]. As mentioned earlier, one of the other elements which influences
safety in the Danish fishing industry is the establishment of the Danish Fisherman’s Occupational
Health Service (DFOHS). The key tasks of the DFOHS are to consult with the fishermen about safety
issues, conduct safety campaigns and inspect the fishing vessels regularly. Therefore, the reduced rate
of slip/falls and crushing injuries could be seen as a positive effect of campaigns in combination with
use of better equipment. Furthermore, efforts have been made to spread out the use of non-slip boots
and slip-resistant surfaces both from (DFOHS) and an intervention project [20]. Another remarkable
initiation of the DFOHS on safety issues was to produce a manual on how to manage the stability of
smaller fishing vessels. Capsizing of the small vessel (0-15 m length) was one of the major risks in the
Danish fishery which caused the death of a number of fishermen. The main cause of capsizing is the
instability of the vessel. However, the risk of capsizing can be significantly reduced with some small
adjustments to the vessel. The DFOHS has produced a working manual on the stability of a small
vessel—giving the captains good and valuable knowledge of the vessel’s stability and how to manage
the vessel’s stability to prevent capsizing [21]. That manual has had a positive impact on reducing
capsizing of small vessels.

Despite technological interventions and establishment of the DFOHS, in the last couple of
years, some other substantial changes have been observed in the Danish fishing industry like safety
campaigns, increased awareness about potential risks and legislative changes. Each year, DFOHS
produces an annual report [22]. In this report they present their current focus areas, the work carried
out during the past year, and the results of their collaborative efforts with DMA and The Danish
Maritime Accident Investigation Board (DMAIB) for the improvement of safety onboard. In 2016,
at one of the meetings for harbor safety committees, DMAIB declared that they intended to write an
investigative report on safety for apprentices on fishing vessels [23]. All these initiatives seem to have a
positive effect in reducing the risk of work-related injuries in the Danish fishing industry. Nevertheless,
we would like to stress that only compliance with the existing regulations is not enough to achieve
safety onboard. In the future, it is important that all the stakeholders should continue focusing on the
various elements of safety issues and development of positive attitudes towards safety. There is also a
need for a special focus on new crew members by introducing them to the existing safety culture on
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the fishing vessels and mentoring their works in the beginning to avoid and /prevent occupational
injuries, as the results showed that newcomers have a higher level of injuries.

Finally, we would like to indicate that the small trawlers and fishing boats are gradually being
replaced by the giant fishing vessels, and this trend indicates that, in future, the capture fishery
(especially the trawl fishery) is largely going to be controlled by the big corporations. Due to this
corporate strategy, the small-scale fisheries (especially the owner-based fishing vessels) might face
challenges regarding surviving in the fishing business as the big companies will have the competitive
advantages compared to the small- and medium-sized fishing companies. In contrast, we also believe
that industrialization of the capture fisheries could significantly reduce the work-related accidents
as the big companies will come forward with more investments, not only to introduce the fishing
vessels with innovative technologies and sophisticated devices to reduce the accidents, but also with
the effective standards/protocols to ensure the highest level of workplace safety like any other offshore
corporations (for example, offshore wind). The big companies will also indirectly force the medium-
and small-scale fishing companies to put more emphasis on safety issues and to create the best practices
for maintaining a safe workplace in fishing vessels

5. Limitation of the Study

One of the challenges in the quantitative data used in this study is uncertain information on
the fishermen population. In this study, we used data on the size of the population from the Danish
Ministry of Food, Agriculture and Fisheries [20]. The database does not provide information on
the age or experience of the fishermen, which could be useful to conduct in-depth analysis about
preventing injuries, and it is also not regularly updated. Another challenge lies in the category “other”,
which accounts for a large share of the responses. There is need for a more flexible reporting system
where several categories can be ticked off, as today it is only possible to mark a single category.
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