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Since the late 1980s, Norwegian fishers have been subjected to a cohesive regulatory regime aimed at sustainable
resource management. Despite high occupational injury rates and exposure to several factors that may influence
health negatively, regulation of occupational health and safety (OHS) came late in fishing compared with other
industries. Fisheries management and safety management are not dealt with in the same regulatory context.
Administrative responsibility is often compartmentalized and improved OHS has not been included in the design
of fishing regulatory regimes. This article explores the effects of fisheries management on fishers’ OHS in Nor
way. Objectives and arguments supporting joint regulation of fish resources and fishers’ safety are identified, and
examples from the coastal fishing fleet are used to illustrate the effects of fisheries policy on health and safety.
Reported effects are presented from the standpoint of fishers. Examples include Olympic fishing, quota activity
requirements and co-fishing. Regulation of Norwegian fishers’ activity at sea has been designed to protect
specific values and has historically been tied to separate authorities. Case study findings are consistent with those
from other jurisdictions indicating that the separation of responsibility for fisheries management and safety
regulations may have unintended and potentially negative consequences for fishers OHS. More research is
needed but findings indicate a more holistic regulatory approach is called for.

1. Introduction
Commercial fishing is an important export industry for Norway,
making its fishers a key part of the country’s value chains that serve a
global market [4]. Historically, the industry was deeply rooted in Nor
wegian coastal societies, where seasonal fishing was commonly com
bined with farming or other livelihood activities. In the past, fishing
activities were unregulated. Those who wanted could go fishing and
were free to choose when, where and what species to fish. Since the late
1980s, however, Norwegian fishers have been subject to a cohesive
regulatory regime of sustainable resource management [14]. Their
safety has also gradually come under more regulation [44].
A comparative study of regulatory regimes in six countries (not
including Norway) found that administrative responsibility is often
compartmentalized and that attention to occupational health and safety
(OHS) has not been included in fishing regulatory regimes [49]. A
North-American study identified management as one of the most
important potential threats to fishers’ safety at sea; regulations aimed at
reducing pressure on fish stocks may, for instance, increase pressure on

fishers and thereby affect their safety [15]. A report by the Food and
Agriculture Organization (FAO) [16] argues that fisheries management
has indirect effects on safety that cannot be ignored. More specifically,
the report argues that fisheries management may affect safety by
influencing fishers’ options, preferences, the number of fishers and the
number and design of vessels. In turn, these influences may change the
probability and nature of fishers’ risk-taking behavior. Compared to
competitive fisheries management, fishing quotas may reduce the
incentive to take risks. If the type of management does not adequately
protect fish resources or limit the number of fishers and fishing efforts,
fishers may need to take greater risks to secure their income. The FAO
report concludes that it may be helpful to integrate safety policies into
fisheries management and make improved occupational safety a direct
objective of the latter. The report presents case studies from different
countries, but not Norway. Hence, this article contributes to the limited
but growing literature on fisheries management and fishers’ safety by
exploring the Norwegian context. Its objective is to analyze the rela
tionship between fisheries management policies and fishers’ safety by
addressing two research questions:
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1. How and why has fishers’ activity been regulated in Norway?
2. How do fishers perceive the effects of fisheries management regu
lations on their health and safety?

4. Results
The following sections describe the agencies responsible for fisheries
management and occupational safety and how fishers’ activity has been
regulated through the years. Section 4.3 discusses fishers’ perceptions of
the impact of fisheries management on OHS in the three case studies.

2. Background: Norway’s fishing fleet
The Norwegian fishing fleet consists of around 5850 vessels ranging
from small coastal boats that make daily trips to sea to large factory
trawlers that fish for extended periods with crews working shifts. Most
of the vessels are less than 11 m in length. According to the official
registry of fishers, the number of individuals who had fishing registered
as their primary occupation in 2020 was 9504. A further 1476 people
listed fishing as their secondary occupation. Since registration is a pre
requisite of obtaining social benefits from the Norwegian Labor and
Welfare Organization, most active fishers are registered. However, it is
likely that many foreign fishers working on Norwegian vessels are not
registered, as doing so is not mandatory [47].
Fishers experience multiple working conditions that may be harmful
to their health, and studies show that they are concerned their work may
negatively affect their health over time. These concerns are mainly
related to strain injuries, with the most reported health complaints being
musculoskeletal disorders such as pain in the neck, shoulders and arms,
as well as back pain [41,54].
An occupational accident database maintained by SINTEF Ocean
shows that 329 fishers lost their lives in Norway between 1990 and 2020
(SINTEF [35]). The main accident categories included vessel disasters
(115), drowning after falling overboard (97) and drowning in port (62).
The other categories – crush/impact, fire/explosion, falling object,
accidental fall, and cut – caused 55 occupational deaths. Fishers working
in the coastal fishing fleet have considerably higher fatality rates than
those employed on larger vessels. In the period 1990–2011, the rates
were 33.3 fatalities per 10,000 person-years in the group of vessels less
than 13 m long, compared to 5.9 in the medium-to-large coastal fishing
fleet and 3.5 in the deep-sea fleet (i.e., vessels above 28 m) [25,26]. The
fatality risk remains alarmingly high for the smallest boats. More than
half of the fatal accidents from 1990 to 2020 happened on vessels less
than 10.99 m long [35]. One-hundred-and-thirty-eight of the 329 fa
talities (42%) occurred while fishers were working alone. This article,
therefore, places special emphasis on fishers in the coastal fleet.

4.1. The regulatory objectives of fisheries management
After World War II, Norwegian fisheries policy focused on regional
development and securing coastal employment and settlement. Starting
in the 1980s, economic liberalization policy led to an increased use of
market mechanisms to solve fisheries issues, and the fisheries were
gradually relieved of their responsibility for coastal communities’
development. As a White Paper stated:
Secure jobs in the fisheries can in the long run only be achieved by
the industry itself, with foundation in profitable and efficient produc
tion… It must be stressed that the fishing industry can only partly
contribute to maintaining the main settlement pattern (WP No.93
[50]:8, authors translation).
Resource management and quotas to prevent overfishing became
possible after the establishment of exclusive economic zones in 1977,
which gave states special rights to marine resources. In the late 1980s,
the northeast arctic (NEA) cod stocks collapsed, leading to the closure of
NEA cod fisheries in the spring of 1989. A moratorium was put in place,
and fishing rights and quotas were introduced the following year to
prevent overexploitation [23,39]. To save the NEA cod, fishers’ numbers
were also reduced.
Another important development that greatly affected Norwegian
fisheries was the removal of the Main Agreement in 1994. This was an
agreement between the government and fishers about transfer payments
(i.e., subsidies) that contributed to maintaining overcapacity in the fleet.
As these payments conflicted with international trade agreements, the
European Community demanded they be abandoned, leading to struc
tural changes in the fleet and reduced participation in the fisheries [1,
12,37,39]. Since the mid-1990s, therefore, the focus has been on
maintaining a profitable fleet.
In the past couple of decades, fisheries management policy has
focused on reducing fleet capacity, conserving fish stocks, and ensuring
profitability through the structural quota system (SQS). The SQS shall
reduce fleet capacity and applies to vessels over 11 m (since 2006). The
SQS was first introduced to the coastal fleet (boats over 15 m) in 2003
(WP No. 20 [51]). It allows two or more vessels within the same fleet
category to merge quotas so long as the vessels giving up their quotas are
removed from commercial fishing (St.meld. nr. 21 [36], Innsl. S. nr. 271
(2002–2003)). The idea is that fewer vessels will exert less pressure on
the resource and fewer fishing units will improve the profitability of the
remaining ones. In turn, a more profitable fleet is thought to be more
economically sustainable for coastal communities [30,40].
From this brief overview of the development of Norwegian fisheries,
we see two main objectives of fisheries policy: conservation and prof
itability. Though they incorporate different intentions, both objectives
are closely connected to the work of Gordon [7] and Hardin [10]. Ac
cording to this work, it is economically rational for the fisher to fish as
much as possible (WP No. 20 (2002–2003)). The outcome is excess ca
pacity, overexploitation and the demise of the commons.

3. Materials and methods
Previous publications have described the lack of connection between
fisheries management and fishers’ safety in Norway by examining the
historical development of government regulations in the sector [44,45].
While safety regulations have been looked at, the impact of fisheries
management on health and safety has not been explored previously. This
article addresses this gap in the literature by discussing fishers’ per
ceptions of the effects of fisheries management on OHS and the impli
cations for policymakers and researchers.
The article draws on findings from a literature review of scientific
publications, official reports, government documents, legal papers,
newspaper articles and web pages. The review provides the basis for a
description of the key actors, objectives and strategies that guide the
regulation of fishers’ activity at sea.
To illustrate how fishers perceive the impact of fisheries manage
ment on OHS, the article makes use of three cases [3]. In these cases,
fishers express their concerns regarding the relationship between fish
eries regulation and OHS. Quotes are used to describe these concerns in
the fishers’ own words (the quotes have been translated from Norwegian
to English by the authors). The case study approach [53] gives us a
detailed understanding of the relationship in question as it explores the
phenomenon in its everyday context [52].

4.2. The regulatory objectives of OHS policy
While the Directorate of Fisheries is responsible for fisheries man
agement, the responsibility for safety at sea for all vessel types lies with
the Norwegian Maritime Authority. Due to its high occupational fatality
and injury rates, commercial fishing is considered the most dangerous
occupation in Norway [26]. To reduce the number of accidents, the
Norwegian Maritime Authority has recently increased its focus on fish
ing safety through improved regulations, inspections and awareness
2
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campaigns [38,44]. Historically, Norwegian fishing OHS regulations
have been influenced by the International Maritime Organization (IMO)
and the European Union [19,2,20]. In 1929, the first international
standard for the safety of life at sea (SOLAS) was introduced. Norway
then integrated the requirements of the 1977 IMO Torremolinos
Convention for the Safety of Fishing Vessels into its regulations.
Mandatory safety training for Norwegian fishers was introduced in
1989. Still, the requirements for safety management systems in fishing
have come late compared to other offshore and land-based industries
(Fig. 1). Norway implemented regulations requiring companies to
establish systems for systematic safety work (i.e., internal control) in the
offshore sector in 1985 and in land-based industries in 1992. The role of
the authorities was to ensure that internal control systems were docu
mented. In 2005, systematic risk assessments1 were introduced for
workers on ships, including fishers, with the “Regulation for the work
environment, safety and health of those who work on board ships”. In
2007, requirements for safety management systems (SMS) were intro
duced for ships, but these did not apply to fishing vessels until 2010
[45]. SMS requirements were first introduced for fishing vessels above
500 gross tonnage. In 2017, they were applied to boats below 500 gross
tonnage.Fig. 2.
Following stricter OHS regulations, the focus on control and in
spections has increased, leading to discussions about fishers’ behavior
and safety culture [44]. Sanctions may now be used to ensure compli
ance. For instance, if inspections show that fishers do not comply with
safety regulations, the authorities may ban them from taking part in
fishing activity until the deviations (e.g., missing or broken equipment)
are corrected.
Fishers’ activities and decision-making at sea are influenced by both
the incentives and constraints created by fisheries management and
health and safety regulations [31]. However, the objectives of fishers’
safety regulations do not match those of fisheries management. Rather
than ensuring conservation and profitability, these regulations aim to
reduce the risk of accidents, injuries and fatalities. In comparison, the
control regime of fisheries management is much stricter, involving
mandatory reporting of activity at sea through an electronic system and
heavy fines for deviations.
To summarize, in Norway, as in other fishing nations, fisheries
management and OHS do not have the same objectives. They are
regulated by different authorities that operate largely independently
even though fisheries management influences fishing activity and may
thus also affect OHS on board ships.

survived and was picked up by another vessel [34].
The Norwegian Greenland halibut fishery is regulated by an overall
quota, vessel quotas, bycatch quotas and minimum size. About 60% of
the total catch is caught by bottom trawl, 30% by long line, and the
remaining with gill nets and other fishing gear [9]. The smaller coastal
fleet mainly uses gill nets or long lines. Greenland halibut has been an
important part of the income of this fleet [18]. The fishing usually takes
place during the summer.
At the time of the “Fjordgårdbuen” accident, only the coastal fleet
could harvest Greenland halibut. The fishery was managed through a
common (total) quota of 1800 tons and was open to all coastal vessels
(boats below 28 m). The fishery was also managed through vessel
quotas. Boats below 14 m received 12.5 tons, those between 14 and
20 m 15 tons, and those measuring 20–28 m 17.5 tons [27]. The com
bination of a common quota and individual vessel quotas could be
tricky. As the fishery was open, it was difficult to predict how many
would participate and how fast the total quota would be harvested.
When this quota was reached, the fishery would close, without consid
ering whether all the vessels had fished their allotted quota. As fishers
did not know if or when the fishing would be stopped, they tried to
maximize their catches as fast as possible. This led to a race for the fish –
“Olympic fishing”.
Several newspaper articles show that prior to the Greenland Halibut
season of 2010, fishers questioned the Olympic fishing regulation.
Coastal stakeholders argued that the rules could negatively affect in
come distribution and safety because the common quota forced fishers
to push the limits to secure their share [48]. The Norwegian Coastal
Fishermen’s Association (NCFA) said that the management of the fishery
compromised safety and led to fishers taking unnecessary risks, e.g.
fishing in bad weather, which is known to increase the potential for
accidents [26]. Both the NCFA and the Fish Buyers’ Association
demanded a change in the system – without elaborating what this
meant. They also claimed that Olympic fishing undermined a number of
issues they were working on, including safety at sea [11].
First and foremost, this will affect safety. As cod prices are low,
fishers will try to maximize the quotas. In practice, you maximize the
vessel quota before the fishery is stopped. As this fishing takes place
offshore, it is a challenge for the smallest fleet. With the threat of a halt
to the fishing, there is a danger that some will load the vessel too much
or fish in poor weather conditions [11].
After the “Fjordgårdbuen” accident, several fishers pointed to the
regulations as the cause of the tragedy and said they had warned
something like this could happen. Some voices demanded that the au
thorities take responsibility, while others blamed the fisher, arguing that
everyone in the sector is responsible for not compromising safety by
taking reasonable precautions regardless of the regulations.

4.3. The perceived impact on health and safety of fisheries management
This section comprises three case studies that explore the impact of
fisheries management on OHS by highlighting fishers’ experiences and
perceptions.

Case 2.

The red king crab fishery – safety versus income.

In 2016, a red king crab (Paralithodes camtschaticus) fisher stated,
“There is no empathy left in fisheries management” [5]. The fisher
pointed to the “activity requirement”. To receive a full crab quota,
fishers had to have an income of at least NOK100,000 (approx. USD12,
000) from other fisheries. Those who failed to reach this level of income
got a quota cut, which could amount to NOK500,000 (approx. USD60,
000). Because the crab fisher had changed vessel in 2016, he and his
wife had trouble fulfilling the activity requirement.
We had to go to sea between Christmas and New Year’s Eve to meet
the requirement. Everyone knows how bad the weather was then. My
wife was in bed throwing up. I told her she did not need to come along,
but she insisted – to secure the family’s income. It was almost irre
sponsible. A 30-foot boat in such weather… But I am experienced and
know what I can do to improve safety. Young people without experience
do not have a snowball’s chance [in hell] to handle something like this
[5].
The same year, a 26-year-old fisher had his life turned upside down
by a car accident that left him paralyzed from the waist down. He owned

Case 1. “Olympic fishing” for Greenland halibut.
The coastal vessel “Fjordgårdbuen” went out from its homeport on
the evening of the 30th of May 2010 with two men on board to fish
Norwegian Greenland halibut (Reinhardtius hippoglossoides). Catches
were good, but as the wind was picking up to a slight gale, the vessel
hauled the line and secured the cargo equipment. After setting the
course for shore, the vessel was hit by several large waves from the stern,
capsized, and started to sink. The crew member was caught in the ropes
and dragged down with the vessel; he was later found dead. The skipper
1
The International Management Code for the Safe Operation of Ships and for
Pollution Prevention (ISM-Code) (1993) is integrated in the “Ship Safety Law”
and the “Regulation for the work environment, safety and health of those who
work on board ships”. The International Convention on Standards of Training,
Certification and Watchkeeping for Fishing Vessel Personnel (1995) is also in
tegrated in Norway’s regulations for qualifications and certificates.

3

T. Thorvaldsen et al.

Marine Policy 140 (2022) 105066

Fig. 1. Fisheries management, ohs regulations and fisheries historical development.

According to fisheries stakeholders, a solution to this problem could
be what has been termed “co-fishing”. Co-fishing allows one vessel to
fish all or part of the quota of another vessel. Thus, one vessel can be
used to fish two quotas, and fishers can fish together.
Coastal vessels under 11 m in vessel quota-regulated fisheries may
co-fish (the so-called closed group). To ensure that fishing is carried out
by bone fide fishers, the vessel owner must stay on board during fishing
[29]. Some have claimed that the co-fishing arrangement is a restruc
turing of fleets by stealth, which leads to fewer active boats and nega
tively affects coastal communities [6]. According to the Office of the
Auditor General, the co-fishing arrangement has removed 250 of the
1100 vessels under 11 m, which no longer land catches [42]. Stratifi
cation of active and passive vessels is thus taking place.
The co-fishing arrangement, however, does not include the most
vulnerable fleet segment – the “open group”. As the name implies, the
open group is an open fishery in which “anyone” can participate, and the
group is regulated by a common quota. Vessels are small coastal boats
usually manned by one person. The main argument against opening the
scheme to this group was that it could increase the fishing effort, as nonactive vessels are brought into active fishing, which would increase the
pressure on the quota. However, although it may make economic sense
to fish alone, regulations do not hinder vessel owners from cooperating,
for example by first fishing the quota on one vessel and then on the other
[21]. Still, several stakeholders have called many times for co-fishing
also in this fleet segment. One fisher explained how, despite being
excluded from co-fishing, he chose to cooperate with another skipper.
“We fished some [quota] on my vessel, and then we fished on his vessel,
which is smaller and less safe”. He added,
Those who have the largest quotas [the closed group] get to co-fish,
but we in the open group don’t. I cannot see that the authorities have
done anything to solve the safety challenges in the coastal fleet [21].

Fig. 2. Fishing for the red king crab [32].

two fishing vessels and normally participated in the king crab fishery
[17]. At the time, regulations required vessel owners to be on board
during the fishing [28]. If the fisher did not participate, therefore, he
would not meet this requirement and would have his quota cut. Despite
getting better, six months after the accident he was still in a wheelchair.
When he applied for an exemption, his application was denied. Ac
cording to the regulations, the only exemption to the participation rule
was for vessel owners who were representatives in a labor union or
another public organization. A month after the case made headlines in
the fisheries press, the Minister of Fisheries changed the regulations.
According to the Minister, this was not how the system was meant to
work to secure active fishers [29].
I doubt he is the only one in a situation like this. I am sure that others
before him who were sick forced themselves to go fishing with small
vessels even though they had an injury that made it impossible. This
could be very dangerous. It demonstrates how unreasonable the regu
lations have been on this point. I am glad that we have sorted this out
[22].
This change in the regulations means that vessel owners with injuries
or an illness from which they need time to recover do not have to sell
their vessels or risk quota cuts; others can now fish for them until they
are able to return.

5. Discussion
This article demonstrates that the regulation of Norwegian fishers’
activity has been designed to meet objectives that are separate from
those of fisheries management and its authorities. Thus, there has been
little overlap in the design of rules and regulations in the two domains.
Furthermore, safety is not a direct objective of fisheries management, as
suggested by Knapp [16].
While the regulations aimed at conserving fish stocks and ensuring a
profitable fleet have been in place for years, safety regulations have
come late, especially compared to other sectors, despite high accident
and fatality rates [38,44]. The safety authorities have been concerned
with non-compliance with the rules, linking this to a weak safety culture;
many fishers do not agree with this view [44].
Knapp [16] notes the common perception that links the degree of
danger for fishers to the choices they make on risk. These choices relate
to the use of safety gear, getting sufficient rest, the type of boats they use
and the kind of weather in which they choose to fish.
This perception places the responsibility for safety primarily on

Case 3. Co-fishing for safety.
Fishers fishing alone are particularly prone to fatal accidents. Ana
lyses of occupational accidental deaths show that 62% of fatalities in the
smallest coastal fleet (boats under 15 m) happen among fishers working
alone (SINTEF [35]. As one fisher said,
It should be forbidden to be alone at sea. Accidents happen because
the fisher is on board alone. Fatal accidents are often caused by being
alone. If there had been two men on board, more lives could have been
spared [21].
4
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broadly and systematically, e.g. through interviews, observations and
surveys aimed at both fishers and regulators. This work will provide
valuable knowledge for policymakers, who should develop more holistic
regulatory regimes that safeguard both stocks and fishers without
compromising one or the other.

fishers. However, as this and other articles show [15,16,49], the choices
fishers make and the risks they experience are influenced by many
factors, including fisheries management requirements. The three cases
presented here demonstrate that fishers believe that certain fisheries
management regulations negatively influence their working environ
ment and OHS.
Harsh weather conditions are a major hazard for fishers’ safety, but
the decision of whether or not to go fishing in a given type of weather is
left to individual harvesters [33,43]. Studies have shown that catch
shares, or quotas, can increase safety as they reduce the race for fish and
the incentive to sacrifice safety for speed, which can make fishers feel
pressured to go out in harsh weather conditions, thus compromising
vessel stability and crew safety (Hughes and Woodley 2007). Pfeiffer
et al. [31] found that the decision to fish in poor weather generally
decreases under individual fishing quota programmes thanks to more
flexible decision-making. A previous study found that the frequency of
search and rescue (SAR) missions in the Alaskan halibut and sablefish
fisheries decreased from 33 per year to fewer than 10 per year after the
introduction of catch shares [8]. Similarly, Knapp [16] showed that SAR
missions in the Argentinian hake fishery stabilized after the introduction
of quota-based management. Moreover, in Iceland, the Individual
Transferable Quota (ITQ) system has been linked to the modernization
of vessels, resulting in safer boats and a reduction in SAR missions.
Even when common quotas are accompanied by vessel quotas, as
described in Case 1: “Olympic fishing” for Greenland Halibut, fishers feel
that regulations increase the pressure to go to sea, including in weather
conditions that compromise safety. In the decision to go to sea, safety is
weighed against financial income. The same dilemma is found in Case 2:
The red king crab fishery – safety versus income. The pressure to go fishing,
even in poor weather, counteracts fishers’ everyday safety precautions,
where evaluating weather conditions is important, particularly for
coastal fishers in smaller vessels. This case shows how requirements
regarding the right to participate end up compromising the occupational
health of fishers who become ill or injured. Until the rules were changed
in 2016, fishers who were unable to go fishing due to injuries or illness
faced the dilemma of securing their health versus maintaining their
livelihood. Cases 1 and 2 are both the result of fragmented regulations
that do not account for unintended risks and diverse regulatory
demands.
Furthermore, Case 3: Co-fishing for safety demonstrates that fishers’
preference not to work alone for safety reasons was incompatible with
fisheries management policies in the open group of the red king crab
fishery. Analyses of occupational accidents have shown that many
fishers who lost their lives were working alone [46]. Some fishers may
enjoy fishing alone, or they might do so for economic reasons. There are
no minimum crewing requirements in fishing vessel safety regulations.
Still, practices such as sailing together to and from the fishing grounds,
keeping in touch via radio or phone during fishing, and co-fishing are all
examples of what many Norwegian fishers do to stay safe [43]. A similar
practice, where vessels stay close and in contact during fishing for safety
reasons, described as the “buddy system”, has also been found among
North-American coastal fishers [24].
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