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Abstract

The Faroe Islands are currently struggling to find their feet in a new context of
globalisation and changing international requirements on fishery management best
practices, as exemplified by United Nations protocols and agreements. We introduce
the Faroese fisheries effort management system for cod, haddock and saithe, which
represents an innovative attempt to tackle the challenges of mixed fisheries by
means of a combination of total allowable effort implemented through days-at-sea
and extensive use of closed or limited access areas. Subsequently, we present and
discuss controversies concerning the system’s ability (or lack thereof) to achieve a
level of fishing effort that produces long-term sustainability. Over the years the
system has proved able to evolve and overcome challenges, and the Faroe Islands
are currently considering adding a proper fisheries management plan to the system
to achieve fishing at maximum sustainable yield. However, finding support for this
plan presents a challenge due particularly to an enduring gap between the perspectives
of scientists and actors in the catching sector. Finally, we outline some actions
that could be taken to reduce the gap and hence facilitate reform of the system:
1) integration of the consultative/advisory process; 2) obtaining tailor-made advice for
the Faroese effort management system from the relevant scientific body; 3) establishment
of a transparent mechanism for monitoring and regulating fishing effort; 4) clarifying
the efficacy of the prevalent system of closed areas.

Keywords: Faroe Islands; Mixed fisheries; Effort management; Closed areas;
Governance; Fishing sustainability; Management plans; Discard mitigation; Sociology of
science

Introduction

Fishing and fish processing have been the main sources of income for the Faroe
Islands since the 1920s. The fisheries industry — including the catching and process-
ing sectors, and a comparatively smaller but growing aquaculture sector — contrib-
utes roughly 20 per cent of the gross domestic product (MFNR 2008). Additionally,
seafood related products represented over 94 per cent of the Faroese merchandise ex-
ports in 2012 (MFNR 2013a). Close to being a ‘mono-product’ economy, the Faroese
national economy to a large extent stands and falls with the fisheries industry® and is
highly vulnerable to the volatility of catches and prices of the most important fish
stocks (Buskaparrddid 2010).

© 2014 Hegland and Hopkins; licensee Springer This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http:/creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly credited.
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Populated by only about 48,000 people, the Faroe Islands are a self-governing terri-
tory within the Realm of Denmark with its own Faroese Home Government (FHG)
and parliament (Logtingid). Under the framework of the Home Rule Act of the Faroe
Islands, powers are divided between the Faroe Islands and Denmark. The Faroe Islands
decided not to join the European Union (EU) when Denmark did so in 1973. Thus, as
fisheries management within the Faroese exclusive economic zone (EEZ) under the
Home Rule Act remains the responsibility of the FHG, the Faroe Islands are not sub-
ject to the EU’s Common Fisheries Policy (CFP) (Statsministeriet 1948; MENR 2008;
SFI 2012).

Traditionally, the most important fishery conducted in Faroese waters is the mixed
demersal fishery targeting cod (Gadus morhua), haddock (Melanogrammus aeglifinus)
and saithe (Pollachius virens) primarily on the Faroe Plateau and Faroe Bank. Between
1996 and about 2002, the mixed demersal fishery thrived and the Faroese gained a
reputation for being near the forefront of fisheries management and sustainable fishing,
due to a large extent to the performance of a new fisheries management system estab-
lished in 1996 (Chuenpagdee and Alder 2001). Contrasting to the approach in most
other European countries, the system implemented aims at controlling fishing effort
(i.e. input control) rather than directly controlling the amounts of fish caught or landed
(i.e. output control). Major advantages of the Faroe Islands’ effort-based system in-
cluded resolving (by a landing requirement for all fish caught) the previously prevalent
at-sea discarding of the unwanted bycatch of fish which was disliked by the fisheries in-
dustry, the relative simplicity of management administration of the new effort system
compared with the previous output-based system and the major role of the catching
sector in co-developing the new system (Jakupsstovu et al. 2007). However, in the last
decade, various concerns have emerged concerning weaknesses in the Faroese system,
including scientific advice not taken into account properly when deciding on the effort
and fishing mortality applied to the target stocks; failure to set up a system for effect-
ively monitoring fishing effort; lack of implemented fishery management plans (FMPs)/
harvest control rules (HCRs); overcapacity, poor economic performance and profitabil-
ity (Jakupsstovu et al. 2007; Christensen et al. 2009; Baudron et al. 2010; Btskaparradio
2010; ICES ACOM 2012a; Nielsen et al. 2012). The system is currently under heavy
pressure, both nationally and internationally, to reform.

Under the EU’s CFD, fish stocks are managed primarily by annual catch limits, i.e.
output as total allowable catch (TAC) together with technical measures (Holden
1994). EU fisheries management, however, has been particularly impaired when using
single-species TACs in mixed fisheries situations due to associated discarding at sea
(Holden 1994; Daan 1997). Thus, TACs restrict the official landings but not the catch,
such that the discrepancy between the two output measures may be substantial and
difficult to determine accurately. In January 2014, the reformed CFP came into force,
including a ban on discarding of fish together with a requirement for full catch ac-
countability, as well as a legally binding commitment to fish sustainably according to
the principle of maximum sustainable yield (MSY, i.e. the largest yield/catch that can
be taken from a species’ stock over an indefinite period) in the context of multiannual
FMPs (EU 2013).

Having given a short introduction to the Faroe Islands’ context, we present the Faroese
effort management system. We then discuss the system’s ability (or lack thereof) to
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sustain a level of fishing effort that produces long-term resource sustainability and the as-
sociated controversies and uncertainties around this. Finally, we explore how the Faroe
Islands are attempting to move towards a fisheries management system along the lines of
current international standards and provide some ideas on how the Faroe Islands can
move forward.

The current paper is primarily concerned with describing and diagnosing the Faroese
fisheries management system with the aim of being able to offer advice on how the sys-
tem could be reformed. However, the article could also be read in the context of some
more generic debates in fisheries science.

One such debate relates to the role of science in fisheries management and how science
is fed into decision-making. In a relatively recent paper by several of the important
scholars in the field in Europe, calls are made “for a more interactive system of producing
a common knowledge base”, thereby changing the role of scientists from traditional ‘ex-
perts’ to ‘transparency experts’ assisting “stakeholders in trying to build an accurate com-
mon picture of the marine environment” (Schwach et al. 2007: 803). The Faroese system
offers a case of a system that adheres to a traditional approach that separates science and
stakeholders (with the implications hereof) and is therefore a useful reference.

In addition to the above, the Faroese case is also an example of an effort-based sys-
tem. Effort-based systems are interesting not only because they are rarer than their
TAC/quota-based counterparts but also because they are considered less bureaucratic-
ally cumbersome, which is of increasing interest as the economic importance of capture
fisheries sector decreases. Furthermore, effort-based systems present an attractive fix to
the notorious discards-problem, which has for instance been a major issue under the
CFP. Currently, the EU is implementing a discard-ban in the TAC/quota-approach and
there are few discussions on moving towards effort based management. However, in
connection with the 2002/03 reform of the CFP effort management was considered as
a serious alternative to the current TAC/quota-approach (e.g. Shepherd 2003). Similarly,
only a few years ago the North Sea Regional Advisory Council was actively promoting an
experiment with effort-management in the Kattegat. This was welcomed by the European
Commission but never materialised (Fisheries Secretariat 2014). In exploring effort-
management and the features that can possibly inspire TAC/quota-based approaches, the
Faroe Islands remains the only ‘local’ inspiration for EU decision-makers.

Materials and methods

Publications on the Faroese effort management system were collected as part of a com-
prehensive literature review. A systematic approach was applied to conduct an electronic
search of catalogues, bibliographies, and discriminating use of internet search engines.
Relevant material sources (articles in peer-reviewed scientific journals or books, as well as
grey literature) were read and new references identified through the citations.

Having familiarised ourselves with Faroese fisheries management in general, and the
effort management system in particular, we conducted a series of semi-structured inter-
views (average about 1% hours) predominantly with fisheries industry representatives
(catching, processing, and fishery unions), fisheries managers and ecologists/biologists
and social scientists associated with the mixed demersal fishery. Regarding the fisheries
industry, we predominantly interviewed representatives from the catching sector, which
is the sector most concerned with and vocal about fisheries management. It was not
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possible to identify any relevant representatives of environmental non-governmental or-
ganisations (ENGOs). A total of 17 individuals® were interviewed (in 11 interviews)
during a field trip to the Faroe Islands in August 2012. The interviews followed a list of
standardised questions/topics, prepared in advance, and took into account our litera-
ture review and our wish to learn more about the effort management system and its
challenges.

The interviews, which were recorded and subsequently transcribed® and organised by
means of textual analysis software, served a dual purpose. On one hand the interviews
filled in gaps in the factual knowledge on the Faroese effort management system ob-
tained through the literature review. Equally important, however, the interviews uncov-
ered controversies and different perceptions on issues related to the Faroese system.
The respondents were granted anonymity and will only be identified by their affiliation
with one of the stakeholder categories.

For comparisons of the levels of fishing mortality (F) exerted on stocks of cod, haddock
and saithe between 1987 and 2011, we used the Multiple Sample Comparison (MSC) pro-
cedure in the Statgraphics Centurion XVI Professional package (StatPoint Inc.). Tests
were run to determine whether or not there are significant differences between the means,
variances, and/or medians of the F values pertaining to these three stocks. In the MSC
procedure, an analysis of means (ANOM) plot (Ott et al. 2005) displayed the sample
means for each of the three stocks on a chart in order to easily determine which means
are significantly different from the ‘grand’ mean for all stocks.

Background

While most governments around the North Atlantic adopted fisheries management
based on TACs following the establishment of extended national fisheries jurisdic-
tions in the mid-1970s, the Faroe Islands continued to manage the demersal fishery
in their EEZ by means of traditional technical regulations, including application of
minimum mesh sizes and closed areas. Thus, the Faroese regulations had the ob-
jective of controlling the catch composition, for instance by reducing the catch of
juvenile fish, rather than constraining the volume of the catch (Gezelius 2008a). It
is not clear why the Faroese continued to apply the somewhat traditional approach
while most other states moved ‘forward’. It is likely that a number of factors con-
tributed to this.

A licensing system for the demersal fishery was first implemented in 1987, thereby
providing a means to regulate catch levels (Gezelius 2008a). Thereafter, but before
1994, the demersal fishery in the Faroese EEZ was managed by a combination of license
limits (curbing the number of fishing vessels), area restrictions for trawl fisheries
(e.g. closed areas and seasons), minimum mesh sizes, and measures to protect juvenile
fish (Maguire 2001; Jakupsstovu et al. 2007). To reduce F and recover declining stocks in
the wake of a near collapse of the Faroese economy in 1992, a new TAC-based manage-
ment system, implemented by means of individual transferrable quotas (ITQs), coupled
with a discard ban, was introduced in 1994 when the Faroe Islands constructed its first,
comprehensive legal framework for fisheries management, the Commercial Fisheries Act
of 1994 (Lagtingid 1994). However, the ITQ system was abandoned after only two years,
not only due to the substantial costs and administrative effort necessary for this manage-
ment form, but also because it received considerable criticism and resistance from the
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catching sector (Gaard et al. 2002). It has also been argued that the TAC-system was
in part forced upon the Faroe Islands by the Danish government (at least so it was per-
ceived) as part of a package in which the Danish government helped solve the Faroese
financial problems in 1992/93 (Gezelius 2008b). This did not contribute to the per-
ceived legitimacy of the new system.

It is widely recognised that management by TACs of species caught in mixed fisheries
— as the Faroese mixed demersal fishery — is problematic because the quota of differ-
ent species may be exhausted at different rates. Thus, fishers face a dilemma when the
quota for one species is exhausted: stop fishing and underutilise the quota for other
species, or continue fishing and discard or illegally land over-quota fish (Daan 1997).
With the latter option, the F level dictated by the TAC will be exceeded, and the scien-
tific basis for stock assessment and future management advice will be compromised if
the stock assessment is based only on official landings data, assuming that landings
equal the catches (Kraak et al. 2008).

In the Faroe Islands, the TAC-based system resulted in extensive discarding as well as
under- and misreporting of substantial parts of the catch, related to bycatch problems
that were increasingly difficult for fishers to handle, particularly when single species
quotas had been used up (Maguire 2001; Jakupsstovu et al. 2007; Gezelius 2008a;
Johnsen and Eliasen 2011). The situation was exacerbated also by unusually low
primary production on the Faroe Plateau ecosystem during the early 1990s, which
subsequently had a devastating effect on the Faroese demersal fishery and society in the
mid-1990s (Gaard et al. 2002).

In response to the wide-reaching criticism of the TAC-based system, a general desire
emerged to establish a new system that was easy to administer and enforce, and should
remove incentives for discarding incidental catches, misreporting and black landings
(Gezelius 2008a). The chosen solution was a distinct Faroese management system fo-
cusing on the regulation of fishing effort rather than catches.

Elements of the Faroese effort management system

The Faroese effort management system was implemented in 1996 after a short, joint
design-effort between managers, scientists and key fisheries sector representatives
(Jdkupsstovu et al. 2007). This system has evolved somewhat over the years, but the
main elements are still basically the same today.

A fundamental objective of the Faroese effort management system is to regulate fishing
effort so that the annual catch of the three most important demersal stocks (cod, haddock
and saithe) does not exceed 33 per cent of the stocks, corresponding to controlling F
at < 0.45 on each of the three component stocks (Jakupsstovu et al. 2007).

Beneath, based on available literature (Lokkegaard et al. 2007; Jakupsstovu et al.
2007; Gezelius 2008a; Gezelius 2008b; Christensen et al. 2009; Zableckis et al.
2009; Johnsen and Eliasen 2011; Logtingio 1994; ICES NWWG 2012; DNV 2013),
as well as our fact-finding fieldtrip to the Faroe Islands, the most important ele-
ments of the Faroese effort management system are described.

Fleet segmentation
Fleet segmentation is a central element in controlling and dispersing fishing effort and
the fishing pattern (e.g. where and when fishing takes place, and by which vessels), and
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in limiting conflicts between segments and active and passive gears. Different regulations
apply to different fleet groups (segments), but within a given group the same rules apply.
In addition, the objective of this intricate system of fleet segmentation and group-specific
regulations, set out in the Commercial Fisheries Act, is to ensure that different fleet seg-
ments — including trawlers, longliners, coastal vessels over 15 gross registered tonnes
(GRT), coastal vessels under 15 GRT, and others — as far as possible each catch a pre-
defined share of respectively cod, haddock, saithe and redfish (Sebastes marinus).d As a
general rule, holders of fishing days who fish outside a so-called ‘ring’ line, in waters dee-
per than 200 m, can fish for three days for each day allocated inside the ‘ring’. Illustrative
examples of specific regulations for various fleet groups include:

e One fishing day by longliners under 110 GRT is considered equivalent to two
fishing days for jiggers in the same gear category. Thus, longliners under 110 GRT
could double their fishing days’ entitlement by converting to jigging.*

o Trawlers are generally not allowed to fish within the 12 nautical miles (nm) limit.
In addition several other areas are closed to trawling either throughout the year or
parts of it.

e Single trawlers under 400 horse power (HP) are given special licenses to target
flatfish inside 12 nm with a bycatch allocation of 30 per cent cod and 10 per cent
haddock. In addition, they must use sorting devices in their trawls in order to

minimize bycatches.

Capacity regulation

Capacity regulation aims to maintain fleet capacity at the 1997 level within each fleet
group. It is taken for granted that the fleet capacity (fishing effort) is sustainable by not
resulting in overfishing of the targeted stocks in the long-term. There are rules for
allowing vessel transfers between groups (e.g. vessel replacement) and merging of cap-
acity. The capacity policy is based on vessel licenses: a ‘harvesting licence’ attached to a
specific vessel > 15 GRT, and a ‘fishing licence’ which allocates a certain number of fish-
ing days in the EEZ and tonnes of fish outside the EEZ. The transferability of fishing
days is restricted, and they cannot be transferred freely between gear and vessel

categories.

Effort regulation and tradability of effort

Maximum total effort expressed as fishing days (i.e. days-at-sea) is fixed annually for
the coming fishing year (running from 1 September in one year to 31 August the next
year) for each of the fleet groups and sub-groups. Excepting the artisanal fleet groups,
the total effort is then allocated equally between individual vessels in each of the fleet
groups. For the coastal fishery, 60 per cent of the total effort is allocated to full-time
fishers who receive individual, equal-sized effort quotas. However, artisanal part-time
fishers receive a common effort quota, i.e. not individually allocated, and their fishery is
closed when the quota has been used. Fishing days may be traded within fleet groups
and, with some restrictions, between groups. Fishing days can leased out for one year
or sold permanently. Official effort conversion keys are used when trading effort be-
tween fleet groups in order to account for differences in fishing capacity across vessel
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sizes, engine power and gear types. Individual vessels can meet restrictions from effort
limitation regulations by purchasing days-at-sea from other vessels. Thus, the effort
management system effectively allocates individual transferrable fishing effort rights.
The effort regulation is maintained through the fishing license system.

Area closures

An important characteristic of the Faroese regulatory regime is the comprehensive use
of areas closed in certain periods of the year, as well as areas closed for certain types of
fishing, in particular trawling. Such areas have been used since the establishment of the
200 nm Faroese EEZ in 1977. Initially the main purpose was to avoid gear conflicts be-
tween longline and trawl fishers, but it is now mainly used to regulate access rights to
fishing areas. Additional uses of area closures — for the protection of aggregating adult
fish on spawning grounds and juvenile fish in nursery and feeding grounds, limitation
of bycatch, or the protection of vulnerable species and habitats — have played an in-
creasing role in the case of temporary and seasonal closures. Up to about 1993, the ex-
tent and number of area closures in the EEZ gradually increased. Since about 1996 the
closed areas have remained basically unchanged, with the exception of three new areas
closed to trawling in 2005 to protect cold-water corals and additional area closures in
2011 within the 6 nm boundary.

Additional technical measures

Additional technical measures span regulations regarding mesh sizes, obligatory, per-
mitted or banned fishing gear, and bycatches. Specific minimum mesh size regulation
and use of sorting grids are applied to particular fisheries. Use of beam trawls and Danish
seine is banned. The general discard ban includes real-time rules for changing fishing
areas when bycatch occurs, with obligations for reporting when bycatch levels reach 30
per cent of the catch under a certain size limit, and a system of minimum landing sizes
for target species. In the context of discarding, all fish of commercial interest caught, in-
cluding bycatch, must be retained onboard, landed and registered.

Governance and decision-making

Although the effort management system is a complex combination of rules and regula-
tions intended to achieve the target catch as well as accommodating the interests of dif-
ferent fleet segments, the central decision-making with regards to the Faroese effort
management system concerns the setting of the overall number of days-at-sea (an effort
quota comparable to the overall catch quota in an output management system). This
annual exercise starts when the Ministry of Fisheries and Natural Resources (MFNR)
receives the annual report from the Faroe Marine Research Institute (FAMRI). This re-
port is passed on to the Committee on Fishing Days (Fiskidaganevndin), appointed by
the Minister, consisting of representatives from the catching sector as well as a chair-
man who is not from the sector. This committee drafts its own report based on the
catching sector’s views and experiences. Building on FAMRI’s report and the committee’s
report, the Minister drafts a proposal for the coming year’s fishing effort concerning the
number of days-at-sea. The Minister’s proposal has tended to lie closer to the views of
the committee than to those of FAMRI. The Minister’s proposed bill is evaluated by the
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Fisheries Advisory Council (Fiskivinnurddid, a council under the MENR, which includes
broader fisheries industry representation), concerning any potentially associated changes
that may be needed to fisheries policy and legislation. The Minister then presents the pro-
posed bill to the Parliament, which makes the final decision and amends the Commercial
Fisheries Act, see Figure 1.

With the exception of FAMRI scientists, prior to the proposal’s submission to Parlia-
ment all stakeholders taking part formally in the process are from the fisheries indus-
try. Thus, commercial fishing interests — especially from the catching sector — have
substantial influence on the decision-making process. The fisheries industry is orga-
nised into special interest associations (e.g. Ship-owners Association, Fishermen’s
Union, Fish Processors Union, Association of Coastal Fishermen) and representation
remains within these groups. ENGOs are absent from the process and even from the
public debate, as indicated by our failure to find a representative to interview during
our fieldtrip. On the other hand, the diverse fleet structure of segments and métiers re-
sults in a large variety and complexity of frequently differing interests in the catching-
related representation. This complexity makes it difficult to gain agreement on effort
cuts across different fleet fractions.

As mentioned in several interviews, the process sketched above can be viewed as sub-
optimal as it provides little incentive or support for the integration of diverse views be-
tween scientists, managers and industry representatives. In particular, it ‘plays off” the
scientists against the industry and does not provide an effective forum for building under-
standing, trust and unification between these key actors. This leaves the politicians, in par-
ticular the Minister of Fisheries and Natural Resources, relatively free to determine the
final decision between the frequently conflicting positions of the scientists and fisheries
industry representatives. Whereas substantial progress has been made in the USA and in
the EU in detaching politics from the fishery decision-making arena, due to the emer-
gence of agreed rules-based FMPs (see later) and integrative stakeholder-based consulta-
tive forums (USA’s regional management councils; EU’s regional advisory councils)
(Hartley and Robertson 2006; Ounanian and Hegland 2012), Faroese decision-making

AMENDED
ACT

BILL ON
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FAMRI Zoic RY O < COMMITTEE ON
FISHING DAYS
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REVIEW REVIEW
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ADVISORY
COMMITTEE

INDUSTRY
REPRESENTATION

Figure 1 Flow chart for setting of the number of days-at-sea (Adapted from MFNR 2013b).
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remains entrenched in a politicised, adversarial system. Notably, the absence of ENGO ac-
tivity on the Faroe Islands may have contributed to the situation by pushing the scientists
(more than their colleagues in for instance mainland Europe) towards a role as ‘issue
advocates’ (i.e. protector of the fish) making them appear more as political actors than
as ‘honest brokers’ (Pielke 2007).

Evaluating the sustainability of the effort management system

In the current section we explore the extent to which the Faroese management system
can be considered biologically sustainable. Consequently, we are not looking into other
measures of sustainability, i.e. social or economic.

The Faroese effort management system enjoys considerable support from both the
fisheries industry, particularly the catching sector, and wide parts of the general public
(Jakupsstovu et al. 2007; Christensen et al. 2009). Criticism comes mainly from the sci-
entific community, which argues that the level of fishing effort has for a long time been
too high, thus exerting excessive F on the target stocks. The criticism is basically
divided into two arguments: 1) the implementation of the effort management system is
in breach of the relevant legislation, and 2) the legislation behind the effort manage-
ment system is out of step with major international agreements and standards of best
practice.

The core argument related to the implementation of the effort system is that it
produces F levels that are not in accord with the requirements. As mentioned, the
Commercial Fisheries Act has a major objective of regulating fishing effort so that the
annual catch of each of the three species does not exceed 33 per cent of the stocks in
numbers, corresponding to an average annual F = 0.45 (Jakupsstovu et al. 2007).

In Figure 2 the scientifically estimated F-levels for 1987 to 2011 for the three main
demersal species from the International Council for the Exploration of the Sea (ICES)
are presented.

The F levels of all the stocks have varied substantially both before and after the
implementation of the effort management system in 1996 (Figure 2). Although allowing
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Figure 2 Variation in fishing mortality (F) for cod, saithe and haddock (Data from ICES ACOM 2012a).
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for occasional overshoots is implicit in the present system, the F-levels for cod, in
particular, have been high compared to the 0.45 target.

An analysis of means (AOM) plot (Figure 3) shows which means of the F values for
the individual stocks are significantly different than the ‘grand mean’ of the F values for
all the samples (i.e. all three stocks together). The grand mean for all three gadoids was
0.43 and cod (mean 0.54) and haddock (mean 0.30) had significantly different means
than the grand mean, whereas saithe (mean 0.44) was not significantly different. Given
that the Faroese effort management aims at an average (mean) F =0.45, it is notable
that there is no statistical difference between 0.45 and the grand mean (0.43) of F for
the three gadoids in the period 1987 to 2011. This also applies for the period following
1996 when the effort management system was operational. Thus, the mean F for the
‘basket’ of gadoids (0.43) essentially has been in accord with the 0.45 aim of the effort
management system as the 0.45