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Blue Growth has become one of the key topics of ocean management. It is defined as a
holistic framework for an environmentally friendly and socio-economically sustainable
development of ocean-related activities with a special emphasis on technological
innovation. Capture fisheries are widely considered to have no substantial growth
potential and consequently are not subject to the European Union’s Blue Growth
strategy. In our review, we, however, argue that capture fisheries should play an
essential role in national Blue Growth strategies. We identified two interconnected
management strategies to foster Blue Growth in fisheries, a) the implementation of
Community Development Quota (CDQ) systems and b) the support of small-scale
fisheries (SSF). They hold the potential to benefit fishery-dependent coastal communities
and therefore counteract consolidations in the fishing sector. Additionally, they provide
the possibility to improve quota access for small-scale fishermen. Besides having
better access to quota, the future of SSF depends on sources of public funding
for technical improvement and innovation as well as increased representation in
the management. In this perspective, we present different cases that successfully
implemented CDQs (the Alaska pollock fishery) or have considerable potential to
implement CDQ programs or improve their current approaches (United Kingdom,
Ireland, and Iceland). We further discuss examples for successful management
strategies to support SSF directly. If these aspects are considered in a Blue Growth
strategy, the survival of fishery-dependent communities could be assured, and SSF
could develop from predominantly part-time or subsistence fisheries to a full-time
occupation. By those means, they would be part of a fostering Blue Economy and
strengthen environmentally friendly and socio-economically sustainable fishing practices
in Europe.

Keywords: Blue Economy, community quota, small-scale fisheries, sustainability, management strategies,
common fisheries policy
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INTRODUCTION

Blue Growth has become the key framework of the European
Union’s (EU) ocean governance (European Commission, 2019).
Conceived in analogy to the terrestrial Green growth strategy
of the EU adopted in 2010 (European Commission, 2010), it is
based on a holistic management approach accelerating economic
growth of ocean-related activities by supporting innovation and
knowledge development. At the same time, ecological damage,
climate impact, and social injustice are expected to be minimized
(Boonstra et al., 2018; Burgess et al., 2018; Pauly, 2018). While
Blue Economy comprises all forms of commercial activities
of the marine realm, be it cargo shipping, harbor activities,
or fisheries, the European Blue Growth Strategy focusses on
the five sectors deemed to have the highest potential for
sustainable growth: Aquaculture, coastal and maritime tourism,
biotechnology, renewable energy and ocean mining (European
Commission, 2012). The terms are widely used among countries
inside and outside the EU as well as institutions (e.g., Burgess
et al., 2018; Howard, 2018; Pauly, 2018; FAO, 2020; Sari and
Muslimah, 2020), yet, the practical implementation of a balance
between economic interests and ecological sustainability remains
unclear (Soma et al., 2018).

In the past three decades, global fisheries catch has stagnated
at a level of around 90 Mil. tons (t), and relevant increases in
seafood production were observed due to the rapid growth of the
aquaculture sector. During the same period of time, it grew by
527% and has produced more fish for human consumption than
capture fisheries since 2014 (FAO, 2020). Due to the limitations
in production (Pauly, 1996; Watson and Pauly, 2001) and the
rising ecological (Pauly and Palomares, 2005; Worm et al., 20065
Hiddink et al., 2017) as well as socio-economic (Coulthard
et al., 2011; Olson, 2011; Bavinck et al., 2018) concerns, capture
fisheries are often assessed to have no potential for Blue Growth
(Ehlers, 2016) and are therefore not in the focus of the EU’
Blue Growth strategy (see Figure 1). However, some authors
argue that capture fisheries should play an important role in all
Blue Growth strategies, as it secures the livelihood and protein
supply of millions of people (Hilborn and Costello, 2018). It is
not only a significant economic activity in the marine realm but
has a tremendous, if not the largest, anthropogenic influence
on marine ecosystems and has caused numerous stock collapses
(Pauly et al., 2002). Therefore, it is important to consider fisheries
in every Blue Growth plan for monetary reasons but also to
ensure ecological sustainability of ocean-related activities. If
neglected in Blue Growth management strategies, fisheries will
most certainly face increased competition for space, which will
result in increasing fish pressure on the remaining areas still
available for fishing activities. The accumulated fishing effort in
these areas could be a serious hazard to the environment and
fish stock health.

In most fishing industries, small-scale fisheries (SSF), which
have also been called the “coastal employment system” (Sonvisen
etal., 2011), represent the vast majority of vessels. In fact, 90% of
the global employment in capture fisheries is counted among the
SSF sector (FAO, 2020) and is thought to support approximately
10-12% of the global population (FAO, 2012). Historically, all
generations within a fishing community have worked together

and contributed to its viability as well as livelihood of the families.
Generally, men were onboard the vessels, and women, as well
as children, took care of the fish processing, gear mending,
food gathering, and organization of the enterprises (Frangoudes,
2013). Until the nineteenth century, the fishing sector was mostly
dominated by SSF with limited technologies, but especially after
the Second World War, technological developments increased
rapidly (Sala et al., 2018). On a global scale, subsidies were mainly
issued to large-scale vessels, as the SSF only received 7% of
the total subsidies (Schuhbauer et al., 2017), which immensely
increased the gap between the large- and SSF. Together with
massive resource declines and markets that are mostly focused
on industrial catches, the small-scale sector is facing a loss
of catch opportunities and increasing bureaucratic pressure
(Davies et al., 2018; Symes et al.,, 2020). This is an alarming
development since SSF are often still essential for supporting
family households in rural, fishery-dependent areas (Symes et al.,
2020). Due to the historical development of these communities,
they usually lack suitable economic alternatives to fisheries and
face economic declines as well as a continuous labor outflow
(New Economics Foundation, 2016). Additionally, both the
political and scientific attention still primarily focuses on the
large-scale fleets, although the reformed Common Fisheries
Policy (CFP), a European framework, intended to create a better
framework for SSF. Yet, most Producer Organizations (POs)
do not involve SSF, and although the impact of SSF on stocks
is largely unknown, under the CFP, they had to follow the
same scrapping regulations applicable to larger vessels (Pascual-
Ferndndez et al., 2020). Even though the importance of SSF for
the livelihood of coastal communities is often emphasized for
the global south, the global north and the Northeast Atlantic
region are home to long-established, traditional SSF as well.
Albeit frameworks, such as the CFP, aim to strengthen the
position and representation of SSF in networks like the low-
impact fishermen of Europe (LIFE), they are pressured by the
aforementioned stressors, and their survival is endangered. This
is an alarming development since they not only do represent
a traditional form of food production with specific knowledge
of their fishing grounds, but they are an important part of
life in coastal communities (Pascual-Ferndndez et al., 2020).
Our review focusses on the possibility to both strengthen the
economy of such fishery-dependent coastal communities and to
foster Blue Growth in SSF with the establishment of Community
Development Quota (CDQ) schemes, where a public board
or council holds and manages part of the quota shares on
a stock on behalf of the community. We will present four
case studies to illustrate and substantiate our claim, the first
being the case of the Alaska Pollock fishery, where a CDQ
scheme has successfully strengthened the economy of fishery-
dependent communities. In the other three case studies, we
describe situations in the northern European island nations; the
United Kingdom, Ireland, and Iceland. All three nations not
only have a rich tradition in fisheries and large coastal fishing
fleets but also tried to establish management schemes comparable
to CDQs, yet did not or only partially succeed. We aim to
emphasize the potential of establishing CDQs and of the political
empowerment and targeted funding of SSF as integral concepts
of Blue Growth Strategies in fisheries management. These two
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strategic trajectories are not discussed separately, but rather their
potential for reciprocal reinforcement is emphasized.

CASE STUDIES

Establishment of a Successful
Community Development
Quota-System—The Alaska Pollock
Fishery

Alaska or walleye pollock (Gadus chalcogrammus) belongs to
the family Gadidae and can be found in the northern Pacific

Ocean from Washington State up to Russia and the waters of
northern Japan and Korea (Strong and Criddle, 2013). This
whitefish forms schools close to the seafloor and is especially
plentiful in the Bering Sea and the Gulf of Alaska. The main
products are filets for fast-food restaurants and grocery retail,
roe, and surimi (primarily in Japan), fish oil, and fishmeal
(Strong and Criddle, 2013). The Alaska pollock fishery started
in the early 1960s and was Japanese and Russian. With the
Magnuson Fishery Conservation and Management Act in 1976,
however, an “Americanization” of the fishery started, and a
battle between the United States of America (U.S.) and foreign
fishermen commenced. The dispute occurred mainly between the
inshore-based processors with corresponding catcher boats and
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the factory trawlers (motherships) with their associated catcher
boats operating further offshore (Strong and Criddle, 2013). For
the inshore-based U.S. firms, it was a premiere to catch and
process groundfish in this region (Strong and Criddle, 2013).
During the 1980s, the demand for seafood within the U.S,,
especially Atlantic cod, grew substantially until the imports and
domestic production could not keep the level anymore. Hence,
Alaska pollock was increasingly used as a product and became
more and more popular (Strong and Criddle, 2013). Besides,
fishing and processing methods became much more efficient with
improving technologies. In the late 1980s, it became obvious that
the number of fishing vessels and capacity of processing facilities
would exceed the stock biomass. The offshore sector with their
factory trawlers was expanding, while the inshore sector realized
they would lose the competition for Alaska pollock. Therefore,
they lobbied to receive a fixed portion of the Total Allowable
Catch (TAC) and exclusive rights to specific fishing zones around
their processing facilities (Strong and Criddle, 2013). The inshore
sector started to receive substantial political support to increase
livelihoods and job possibilities in Alaska. In 1989, new factory
trawlers legally entered the Alaska pollock fishery catching more
than 37,000 t during 6 weeks. Consequently, the fishery had to
be shut down early, thus preventing the smaller, inshore-based
vessels from fishing their portion of pollock (Criddle and Strong,
2013; Strong and Criddle, 2013; Kotlarov, 2019). The war between
the inshore and offshore sectors built up even further.

In 1992, a CDQ program was established as a sector allocation
under the North Pacific Fishery Management Council’s Inshore-
Offshore sector, providing a fixed Alaska pollock quota allocation
of 7.5% to 65 Alaska communities, including 27,000 people,
which are now organized in six non-profit corporations (Ginter,
1995; Kotlarov, 2019). In the Alaskan region, people have lived
off the sea for thousands of years and established the oldest
continuous maritime culture in the world (National Research
Council, 1999). However, as the Alaskan region is among the
most impoverished in the U.S. in terms of per capita income
and no other relevant industry is present to provide employment
(Ginter, 1995; National Research Council, 1999; Szymkowiak and
Himes-Cornell, 2018), the introduction of a CDQ scheme was an
effective tool for increasingly stable incomes and infrastructure
developments in those communities. Many of these entities,
however, leased their quotas in the first years of the CDQ-
program by bids since they did not possess the processing
capacities needed to process catches (Strong and Criddle, 2013;
Kotlarov, 2019). The flexibility to choose the place, time, and
technique to fish increased substantially, encouraging fishermen
to aim for maximum profitability per pound of catch rather than
maximizing the amount of fish caught per day.

The race-for-fish did not come to an end until 1998, with the
implementation of the American Fisheries Act (AFA). The CDQ
program was also amended to a permanent Alaska pollock quota
allocation of 10% in 1998 (AFA, 1998), and today, 10% of the TAC
and bycatch caps for all managed groundfish stocks and shellfish
within the U.S. Exclusive Economic Zone (EEZ) as well as
portions of the Eastern Bering Sea are under CDQ-management
(Haynie, 2014; NOAA, 2018a; Szymkowiak and Himes-Cornell,
2018; Lyons et al., 2019). As a reference, in 1992, the TAC for

Eastern Bering Sea walleye pollock averages about 1,300,000 t, of
which 7.5% are about 97,500 t or approximately 3.5 t per capita
(NOAA, 2018b). Additionally, the TAC for 2020 was 1,425,000 t,
of which 10%, i.e., 142,500 t or 5.3 t per capita, were allocated to
the CDQ communities (NOAA, 2020). The increased efficiency of
the fisheries also increased overall fleet profitability and reduced
the overcapacity through firm consolidations (Kotlarov, 2019).

From 2001 on, 100% of the CDQ quota of Alaska pollock
was harvested by highly efficient catcher-processor factory vessels
(Haynie, 2014). Other groundfish and shellfish species are,
however, fished by a mixture of harvest gears, and some species,
such as Pacific Halibut, are entirely fished by rather than
small-scale, coastal vessels that are either owned by the CDQ
organizations or by residents of the CDQ communities (Strong
and Criddle, 2013; Haynie, 2014; NOAA, 2018a). In 2004, the
Alaska pollock fishery even received a certification from the
Marine Stewardship Council (MSC), as the fishery was able to
respond to stellar sea lion population and salmon bycatch (Strong
and Criddle, 2013). The MSC certificate is the largest certification
system for seafood products in the world, and by 2019, 17.4%
of all wild-caught fisheries were MSC-certified (MSC, 2020b).
Although it received criticism in the past (Ponte, 2012; Bush et al.,
2013; Kalfagianni and Pattberg, 2013), the label has proven to be
a robust indicator for sustainable fisheries. In a comprehensive
analysis of 224 fish stocks, Gutiérrez et al. (2012) found only 9%
of the MSC-certified stocks to be overfished, while 27% of the
non-certified stocks were overfished according to the Biomass
threshold for maximum sustainable yield (BMSY). After 2009,
more than 50% of the catcher and processor ownership positions
were filled by CDQ community members (Kotlarov, 2019).

Where the CDQ communities lack the capacity to directly
harvest the CDQ species, CDQs are leased to companies in which
the communities hold partial ownership if possible (Strong and
Criddle, 2013). Additionally, certain rules do not apply to the
CDQ communities. For instance, their quotas can be harvested
in areas or at times closed for the conventional fishery (Haynie,
2014). This provides the possibility to supply the market with
Alaska pollock products when the supply is low, and the value
is high (Ginter, 1995). The consistent increase of Alaska pollock
prices as well as the corresponding CDQ royalty leasing rates,
which increased threefold from around 100 US$/t in 1992 to
more than 300 US$/t in 2004 (Figure 2), further promoted
the economic performance of the CDQ entities. Between 1992
and 2008, more than 522 million US$ were earned from CDQ
royalties (Criddle and Strong, 2013).

The CDQ entities re-invested those earnings from the quota
leases to participate in other regional businesses (Ginter, 1995).
Since 2004, they earned more money from non-royalty sources,
such as processing and other fishing activities, than from quota
leases. In consequence of those business successes, the net assets
of the CDQ entities rose from 132.2 million US$ in 2000 to 737.6
million US$ in 2010 and have never decreased in the time of
their existence (Strong and Criddle, 2013). With the investments
from the CDQ program, harbor infrastructure was built, which
allows local residents to pursue a variety of fishing activities.
Additionally, residents can receive training and employment in
the CDQ entities; between 1993 and 2005, more than 13,000

Frontiers in Marine Science | www.frontiersin.org

November 2021 | Volume 8 | Article 752764


https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org/
https://www.frontiersin.org/journals/marine-science#articles

Sulanke and Rybicki

CDQs and SSF in Blue Growth

300 -
5 Ag " mn
8 200
~ /
- === ean CDQ royalty
wn .
price
=3 o V
N 100{ W
== Catcher vessel ex-
vessel price
o+
4% \] © > O v >
Y] Y tY ,\9% ’\90 ’90 ’90
Year
FIGURE 2 | Annual CDQ royalty rates and inshore catcher vessel ex-vessel
prices of the Alaska pollock fishery expressed in inflation-corrected (to the
year 2005) US$/t of pollock (Haynie, 2014).

people were trained within the CDQ program. The number
of employees engaged in the CDQ program started with only
317 in 1993, but it reached 5,600 in 2010 (Strong and Criddle,
2013). These numbers illustrate an overall successful history
of the Alaska CDQ program. Fisheries-dependent communities
are often set in rural and remote areas and heavily rely on an
active fishing sector. Therefore, it seems logical to manage at
least a part of fishing quotas by a community-based entity, and
several examples of attempted CDQ programs or similar systems
exist. In the United Kingdom (UK), past attempts of establishing
CDQ schemes, however, collided with EU law. We will illustrate
the reasons and the closely linked, tense relationship between
the UK fishing sector and the EU’s fisheries management in
the next section.

Consolidation in United Kingdom
Fisheries and Attempts to Establish
Community Development

Quota-Systems in the United Kingdom

With the decision to leave the EU, the United Kingdom
has the chance to develop and adapt its own national Blue
Growth strategy. It is a major player in the exploitation of
the European oceans, having the largest EEZ of all European
countries (Carpenter et al, 2016), one of the biggest Blue
Economy sectors of the EU, and a high-capacity fishing fleet,
ranking third in total catch in 2017 among the EU fishing nations
(European Commission, 2019, 2020b). Ever since the referendum
in 2016, the British fishing sector was a strong proponent of
Brexit. British fishermen felt disadvantaged by the regulations
of the CFP for years and opposed it since the early 90s (Le
Gallic et al., 2018; Phillipson and Symes, 2018). With Brexit,
they expected re-negotiations of fisheries management of the
Northeast Atlantic and the North Sea, substantially improving
their fishing opportunities. They endorsed a system of ,zonal
attachment| i.e., reallocating quota shares according to the
distribution of fish stocks in the UK EEZ to the UK fishing

industry, instead of the continuation of the EU’s system of relative
stability, in which a fixed share of TAC is granted to each member
state (Phillipson and Symes, 2018). The size of this share has
been fixed since the implementation of the system of relative
stability in 1983 and was determined using a reference period of
fishing activity from 1973 to 1978 (Hoefnagel et al., 2015). Brexit
negotiations eventually resulted in a 5-year transition period in
which the TAC of the British fleet is gradually increased by
25% and annual multilateral negotiations afterward (European
Commission, 2020a). The strong pro-Brexit position of the
UK fishermen was primarily explained by their dissatisfaction
with the CFP and the system of relative stability. The vast
majority of them felt disadvantaged by the EU legislation. From
their point of view, they did not only receive an unjustified
small share of stocks in their territorial waters, e.g., cod in
the English Channel or mackerel in the North Sea, but quota
concentration and consolidation within the UK fishing sector was
also supported by the CFP (Phillipson and Symes, 2018). It was
widely overlooked that the fisheries management system of the
UK, which was gradually implemented from 1980 to 2000 and
therefore coincided with the introduction of the relative stability
system, served as the legal framework of the sector’s consolidation
(Cardwell, 2014). The pelagic fishery for mackerel and herring
provides a good example for this consolidation.

Mackerel (Scomber scombrus) and herring (Clupea harengus)
are among the most extensively used wild fish species in the
Northeast Atlantic. With nearly 460 Mio. Euro (€) landed by
all EU vessels, mackerel was the most valuable fish species of
the EU fisheries in 2017, ranking second in total catchweight
(460,000 t). A large fraction of those mackerel catches is
obtained in the UK EEZ, mainly in northwestern Scotland around
the Shetlands (Figure 3, right). Only herring was caught in
larger quantities in Atlantic waters with a total catch of about
780,000 t, which were worth nearly 300 Mio. €, making it
the fifth-most valuable species in 2017 (STECFE, 2019). TAC,
management, and conservation of these species are subject of
multilateral negotiations as the EU, the Faroe Islands (which
act as an autonomous fishing nation), Norway, Iceland, and
most recently, the UK harvest them as independent fishing
nations. The high value, widespread distribution, and migration
behavior of the species have led to multiple disputes among the
fishing nations, including an ongoing “mackerel war.” Due to
mackerel distribution changes in the North Atlantic, a political
dispute regarding access rights to fishing grounds emerged.
The mackerel stock shifts and/or expanded toward Iceland and
even Greenland since 2007, whose fleets increased their catch
significantly (Astthorsson et al., 2012; Bruge et al., 2016; ICES,
2018). In reaction to this, a joint agreement between Norway, the
Faroe Islands, and the EU was reached in 2015, but Greenland
and Iceland did not join this agreement until today, making this
dispute unsolved (ICES, 2018).

Considering the commercial value of those stocks, conflict
does not appear to be too surprising. In the UK alone, mackerel
and herring account for more than 40% of the landed weight
(STECF, 2019). 99% of those landings are obtained by a small
group consisting of only around 30 highly efficient large freezer-
trawlers (Cardwell, 2014). The agreement reached by the EU
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and the UK during the Brexit negotiations includes a significant
increase of catch opportunities for the UK, yet there are stock-
specific differences in increases. For western mackerel, a 5%
increase of the UK’ quota shares over the next 5 years has
been agreed on, while the quota for North Sea mackerel will
only increase by around 0.5% (European Commission, 2020a).
The agreement benefits this small, highly efficient pelagic fleet
and solidifies a situation comparable to the Alaska pollock
fishery prior to the establishment of the CDQ program, in
which only very few vessels and companies profit from a very
profitable, industrial fishery and most of the remote coastal
communities and SSF are excluded from value generated by those
natural resources.

Even though UK fishermen were largely disappointed with
the outcome of the Brexit trade deal, the additional quota now
accessible is worth millions of pounds (£). A lot of remote
areas in the UK, for example, in western and northern Scotland,
are heavily dependent on fisheries to support their households.
Reallocating catch shares to fishery-dependent communities by
means of community quotas could generate significant income,
provide jobs and stimulate growth. This might provide a more
promising Blue Growth trajectory than allocating the newly
available quota to the few companies that hold on to the largest
part of the quota already. In this case, a Community Development
Quota scheme (CDQ) would be a reasonable measure for a
fishery-dependent community. A comparable initiative has been
established three times in traditional fishing communities in the
UK: Orkney Islands, Cornwall, and the Shetland Islands, the latter
being the most commonly known example. The Shetland Fish
Producers’ Organization (SFPO) is the second-largest producer
organization (PO) in the UK and, in 2005, had an annual turnover
of 34 Mio. £ (Andersen, 2008). In 1993, the SFPO was the first
PO to obtain a quota and hold it in its own right by buying
two vessels, stripping the quota from them, and reselling them
afterward. Later on, their quota access was further enlarged by the

quota of another five ships. This additional quota was managed
in a (“ring-fenced”) pool system, i.e., it is equally distributed
between all members by a linear regression system, which mirrors
their catch capacity (Andersen, 2008). Other members of the
sector deemed the acquisition of quota by a PO controversial;
however, it still successfully operates until this day. In another
novel endeavor, the SFPO invested in additional whitefish quota
in 1998, acquiring it from trust funds held by the Shetland
Development Trust (SDT), which is partially funded by the
Shetland Islands Council (SIC). Therefore, this quota purchase
was at least to some extent funded by public money. From
within the UK fishing industry, complaints of market distortion
were filed against this “SDT-quota” to the European Commission
(EC), and in 2003, the scheme was found to violate the state
aid laws of the EU and therefore to distort the common market
(Andersen, 2008). Major modifications had to be made to ensure
no preferential access to quota was given to local vessels, and
all fishing opportunities would be sold at market rates after the
“first-come-first-serve” principle (ABCDS, 2004). This basically
removes the core principle of a community quota system. The
other CDQs in the UK met similar fates and were also deemed
incompatible with EU market laws. In their report on community
held fishing quota, the ABCDS stated that an ideal CDQ for
their region “would not be in contravention of any UK and EU
regulations and in particular would not be in contravention of
State Aids rules” and “must not distort or threaten competition
by benefiting particular groups. It may, however, be possible to
give priority to certain types of people, such as under 35%, new
entrants or to under 10-meter vessels” (ABCDS, 2004). Due to
the necessary overhauls in the management, Brexit might be
an opportunity to successfully implement community quotas
in the UK. When implementing CDQs, a quota redistribution
within the UK is necessary but could indeed turn out to be
problematic since larger companies and POs are likely to oppose a
reduction of their quota shares. As already pointed out, especially
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the larger POs have a lot of influence and already opposed a
community quota scheme in 1999. Yet, the Alaska pollock case
study shows how large-scale fishing companies can also benefit
from a CDQ system.

Apart from the pelagic species mackerel and herring described
in the case study, there are several more species harvested in the
UK EEZ, which could be included in a CDQ program. Other
species suitable for the CDQ program include pelagic species
like blue whiting (Micromesistius poutassou), whitefish like cod
(Gadus morhua), haddock (Melanogrammus aeglefinus), and bass
(Dicentrarchus labrax), flatfish, especially sole (Solea solea), and
high-value shellfish such as scallops (Pecten maximus), brown
crab (Cancer pagurus), lobster (Homarus gammarus), langoustine
(Nephrops norvegicus), and whelk (Buccinum spp.). All these
species are of high commercial value for UK fisheries in general
and have well-established domestic and foreign markets, and
comprise nearly 70% of the landed weight and 66% of the landed
value of the UK (Seafish, 2021). Some of the mentioned species
are not managed by quota but license systems, but similarly to
fishing quotas, these licenses could be managed by community
boards in a CDQ-framework.

In the UK, vessels of 10 m or less in length are commonly
grouped as small-scale inshore fishery and will be referred to
as SSF in this chapter. Such vessels would substantially benefit
from such CDQs since current fisheries management disfavors
them in multiple ways. Most of them are not organized in POs,
their quotas are set centrally per month, and those quotas cannot
be transferred (Cardwell, 2012; Carpenter and Kleinjans, 2017).
They could be prioritized in quota allocation schemes of the
CDQs, as suggested by the ABCDS report (2004). Not all species
we discussed as a part of a UK CDQ can be harvested by SSE
for example as blue whiting, which is predominantly found on
the slope of the continental shelf far from the coast (Hatun
et al, 2009). Yet, equipped with sufficient quota, SSF could
increasingly target the herring and mackerel schools migrating
into coastal waters and the other species introduced above, of
which some are important target species of the UK SSF already
(Symes et al., 2020). Of the above-mentioned fish species, bass,
sole, cod, and mackerel accounted for around 10% of the average
catch value of the SSF between 2013 and 2017 (STECF, 2019).
Bass is the only species not managed in a quota system and
the species’ largest single share of 3.7% (Seafish, 2019a). The
aforementioned shellfish species such as lobster, brown crab,
langoustine, scallop, and whelk contributed to an average of
70% of the SSFs annual catch value, and only langoustine is
managed with quotas (Carpenter and Kleinjans, 2017). In 2000,
these species only accounted for 6% of the SSF landings (Mason,
2010). The enormous shift from targeting quota to non-quota
species in just one and a half decades indicates the necessity
for the SSF to change its exploitation strategies due to restricted
quota access (Davies et al., 2018; Symes et al,, 2020). Other
factors enhancing this shift in fishing strategy include rising
shellfish export prices (Bannister, 2006) and increases in shellfish
abundance due to climate change (Shephard et al., 2010). SSF are
often family-owned vessels with no organizational network and a
comparably modest budget, limiting their capacity to compensate
years with low TACs and/or get access to quota-regulated stocks

(Symes et al., 2020). This is reflected in the socio-economic data
of the fleet. Even though they account for 79% of the fleet and
nearly 50% of the jobs (STECF, 2019; Seafish, 2020a), they hold
only 1.6% of the quota (Marine Management Organisation, 2019)
and generate only 11% of catch value (Seafish, 2020a; Symes et al.,
2020). Because of their disadvantageous position, SSF skippers
often work as part-time or subsistence fishermen and try to
diversify their fishing techniques and target species as much as
possible to lower the risk for their businesses (Phillipson and
Symes, 2018). This is, however, difficult in the times of modern
fisheries management, where access to quota and fishing licenses
is regulated more strictly (Davies et al., 2018; Symes et al., 2020).

The Inshore Fisheries of Ireland and the

Heritage License Bill

As the UK’s neighboring island nation, the Irish fishing fleet’s
structure shares many features with the fleet of the UK. The
fleet, although being particularly smaller with 1,756 vessels
compared to 4880 vessels in the UK in 2018, mainly consists
of small-scale fishing vessels (STECF, 2020). The definitions of
SSF are, however, inconsistent between different nations and
the management frameworks, and the UK and Ireland are well-
suited examples for that. As described above, in the UK, vessels
under 10 m length using active and passive gears are referred
to as SSE, while in Ireland, the term “inshore fisheries” is used
more commonly than “small-scale fisheries,” referring to vessels
under 12 meters (m) length using passive and active gears in
Irish territorial waters (12 nautical miles (NM) of the coast)
(Fitzpatrick et al., 2020). The common definition of small-scale
fisheries in the European Scientific, Technical, and Economic
Committee for Fisheries (STECF) comprises vessels under 12 m
of length using passive gears (STECF, 2019). This inconsistency
in definitions can cause problems in management and science
communication and will be discussed later. In this chapter, the
Irish inshore fishery will be discussed, defined, as it is the nation’s
common practice, as vessels under 12 m length using passive
and active gears in Irish territorial waters (6 NM of the coast).
This definition is also used by the National Inshore Fisheries
Forum (NIFF), which is the management framework of the Irish
inshore fisheries sector, established in 2014. The inshore fleet
is of major social, cultural, and economic significance for Irish
coastal and island communities, yet it is troubled by multiple
factors and a subject of ongoing political dispute (Fitzpatrick
et al., 2020). Similar to the previously described case study from
the UK, we will focus on two major stressors of the small-scale,
or rather inshore fishery: Access to quota and an obstructive
management framework.

The Irish inshore fleet is a mixed fleet using active gears
such as trawls or dredges as well as passive gears like driftnets
and pots. The most important target species are crustaceans
like brown crab or edible crab (Cancer pagurus), lobster
(Hommarus gammarus), shrimps (Paleamon serratus, Crangon
crangon), and velvet crab (Necora puber), and mollusks such
as whelk (Buccinum undatum), razor clams (Ensis spp.), and
scallops (Pecten maximus) (Fitzpatrick et al., 2020; STECF,
2020). The only TAC-managed finfish species caught in relevant
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quantities by inshore fisheries are pollack (Pollachius pollachius),
hake (Merluccius merluccius), mackerel (Scomber scombrus), and
turbot (Scophtalmus maximus), yet they still only accounted for
a combined 7.4% of the total catch weight and 5.5% of the catch
value of the Irish inshore fisheries in 2018 (Figure 4).

Only around 10% of the Irish inshore fisheries catch value
consisted of TAC-managed species in 2018, following a decade
of consistent decline from nearly 41% in 2008. Only five of
the fifteen species accounting for 95% of the inshore fishery
catch value were TAC-managed species (Figure 4; STECF, 2020).
However, this data needs to be treated with caution, as Irish
fishing vessels under 10 m length are not required to carry
logbooks, and therefore, the catch weight and revenue of the
Irish inshore fleet is likely to be underestimated by the AER of
the STECE for which data from a number of sentinel vessels
is collected (Fitzpatrick et al., 2020). This lack of logbook data
directly affects the inshore fishery, as they are not able to
present track records of pelagic fish catches and are therefore
disfavored in quota allocation. Less than 1% of the quota for
mackerel, which is an equally important species as in the UK
(BIM, 2020b), is allocated to the inshore hook and line fishery
because no track records of mackerel catches could be provided
when quotas were allocated (Delaney, 2021). The hook and line
fishery for mackerel is a seasonal fishery that would be typically
complemented by a pot fishery for crustaceans (Fitzpatrick
et al., 2020). Historically, another common Irish SSF fishery
was the driftnet fishery targeting Atlantic salmon (Salmo salar).
After 2006, it was impossible to continue due to the driftnet
moratorium for salmon, which was enacted after three decades
of stock decline from more than 2,000 t in the mid- 1970s
to less than 500 t in the early 2000s and less than 100 t in

2006 (WWTF, 2001; Brennan and Rodwell, 2008). The reasons
for the decline of salmon stocks were lively debated. In the
end, an interplay of environmental factors and human use-
pressures is considered to be the most likely explanation for
the steep decline of salmon stocks (Collins et al., 2006; Brennan
and Rodwell, 2008). An additional issue of the quota allocation
for the inshore fishery is the monthly quota allocation, which
cannot be transferred to another month. Since inshore vessels are
limited in their area of operation and more affected by adverse
weather conditions, they are often not able to fish their full
allocated quota (Fitzpatrick et al., 2020). The described losses
in catch opportunities, together with the unfavorable position
of the inshore fisheries in the quota allocation process, forced
the majority of the inshore fleet to participate in the year-
round fisheries targeting non-quota shellfish species (Fitzpatrick
et al., 2020). Nonetheless, these fisheries are managed by the
Department of Agriculture, Food, and the Marine, which sets
minimum landing sizes, fishing effort controls, and species-
specific management measures, such as a landing ban on egg-
bearing and breeding lobster females (Browne et al., 2001).
Managing this diverse, polyvalent, and not well-documented
fleet is a difficult task, and inshore fisheries management
in Ireland has been a subject of ongoing changes in the
past two decades. The first approach to establish a self-
management and representation body for the inshore fishery
was undertaken in 2005, but it was abandoned only 4 years
later (Fitzpatrick et al., 2020). The aspired co-management
approach failed due to a lack of commitment by the responsible
department and capabilities and motivation of the involved
fishermen, who rather aimed to maintain personal profit and
were not able to constructively participate in co-management

Catch revenues of Irish inshore fishery in 2018
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FIGURE 4 | Cumulated revenues of Irish inshore fisheries per species for 2018. Revenues are given in million €; species are ranked by the total revenue in
descending order. Only the 15 most important target species accounting for 95% of the total revenue, are displayed. All data taken from STECF (2020).
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processes (Fitzpatrick, 2013). After another 5 years, the NIFF
was formed in 2014 as a superordinated management body,
representing the Irish inshore fisheries as well as participating
in quota, EMFF funding, and research cooperation meetings
(Fitzpatrick et al., 2020). It consists of the six Regional
Inshore Fisheries Forums (RIFFs), North, Northwest, West,
South, South East, and South West, from which the respective
chairs and vice-chairs are delegates at the NIFF. Despite the
regional subgroups, some fishermen felt underrepresented by the
NIFF and sidelined in decision-making processes (Fitzpatrick
et al., 2020). This is especially true for the fishermen of the
smaller offshore Islands, who have been organized in their
own representative body, the Irish Islands Marine Resources
Organization (IIMRO), since 2014. The IIMRO originally
dates back to 2006, when it was founded by Donegal Island
fishermen who were struggling because of the aforementioned
drift net ban on salmon. It exclusively represents island
fishermen from the County’s Donegal, Mayo, Galway, and York,
operating vessels under 12 m in length and using non-towed
gears. For the mainland inshore fishermen, a complementary
representative organization, the National Inshore Fishermen’s
Association (NIFA), was founded in 2017. Yet, IIMRO is
more established, associated with the Low-impact Fishermen
of Europe (LIFE), and the only inshore fisheries representative
organization with a seat in the European Northwestern Waters
Regional Advisory Council (NWWRAC). It has campaigned
for the Irish island fishermen with multiple efforts. One of
their latest initiatives was the support of the Island Fisheries
Heritage License Bill.

Based on a report of a designated sub-committee of the Irish
parliament (Oireachtas, 2014), the Heritage License Bill aimed to
equip island-resident inshore fishermen using non-towed gears
with non-transferable or rentable heritage licenses. In particular,
an additional Mackerel quota of 106 t was discussed, equaling
0.1% of the total national quota allocation (Oireachtas, 2019).
With this additional quota, the survival of small-scale island
fisheries was supposed to be ensured. Fisheries are an important
economic factor for the smaller Irish islands that widely suffer
from an exodus to the urban areas on the mainland due to
dwindling economic prospects. Some islands populations have
declined by as much as 50% in the past three decades (Oireachtas,
2018). The bill was vehemently disputed and ultimately lapsed
due to the dissolution of parliament and senate. Major points of
criticism were:

- The bill would discriminate against non-island resident
inshore fishermen (Oireachtas, 2018).

- The terms and conditions, such as the stocks managed by
the new scheme, were insufficiently specified (Oireachtas,
2018).

— The bill would violate the CFP (Oireachtas, 2018).
Consultations of a high-level EU fisheries representative
by IIMRO revealed, however, that the bill is
actually in accordance with European fisheries law
(Fitzpatrick et al., 2020).

- The bill would foster quota privatization. This opinion
was opposed by supporters of the bill, who interpreted the

bill’s aim as establishing a ring-fenced community quota
(Oireachtas, 2017; Brennan, 2019).

As described in the previous case study for the SFPO and
their ring-fenced whitefish quota, a truly ring-fenced community
quota held by a private body and acquired without state public
funding does not violate the CFP. However, it is unlikely that a
representative producer organization of the Irish inshore fisheries
would be able to acquire additional quota without state aid. The
lapse of the Island Fisheries Bill is an unfortunate backlash for
small island inshore fisheries and the associated communities.
For rural and island communities in Ireland, the seafood sector is
an important economic driver and anchor for associated sectors
(BIM, 2020b). Additionally, the seafood industry, especially the
inshore fisheries, is closely linked to coastal tourism. It not only
supplies guests with local, fresh seafood, but it also provides
services such as fishing tours and is widely perceived as a part of
local culture and heritage (BIM, 2020a). Therefore, well-designed,
inclusive management frameworks that improve the situation
of inshore fisheries in Ireland need to be a central part of the
nation’s Blue Economy strategy. Before discussing how such a
framework could look like, we introduce our third and final case
study, in which we address another island nation with a rich
fishing history.

Tied Into Knots: The Complex System(s)
of Icelandic Coastal Fisheries

Management

The SSF management system in such a fishery-dominated
country as Iceland is an interesting case study as SSF has always
been politically and culturally important yet has also been subject
to many changes (Mariat-Roy, 2014). Historically, coastal villages
evolved in order to be close to promising fishing grounds,
often structured around one locally owned processing enterprise,
which also supported several fishing vessels (Skaptadottir, 2007).
Besides, SSF was only carried out seasonally, which changed
with the arrival of larger foreign vessels at the beginning of the
twentieth century and induced a year-round fishery as well as
the construction of larger Icelandic vessels (Figure 5). Especially
during the time when seeking independence from Denmark in
the 1940s, the fishery increasingly industrialized and became
primarily export-driven. From 1980 onwards, an Individual
Transferable Quota (ITQ) system was gradually implemented,
and since 1990, all boats larger than 6 Gross Tons (GT) were
then included in a national ITQ scheme covering most species
(Arnason, 2005; Karlsdéttir, 2008; Gunnlaugsson, 2020).

In this system, quota shares can be bought, leased, or sold
(Figures 5, 6; Gunnlaugsson et al., 2021). Nevertheless, SSF is
thought to remain essential for coastal communities as well as the
Icelandic culture and identity in general. Similar to other nations,
the SSF in Iceland only accounts for a small catch proportion
(8%) of the whole fisheries sector (Chambers et al., 2020). In
terms of economic value, however, they constitute approximately
20% of the total catch value due to primarily targeting high
valued species [cod, haddock, ling (Molva molva), lumpfish
(Cyclopterus lumpus), saithe (Pollachius virens), and Atlantic
catfish (Anarhichas lupus); Chambers et al., 2020]. In Iceland, SSF
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mainly uses gillnets, long-lines, and hand-lines and since 2013
are defined to be under 30 GT and 15 m in length. In 2014,
the SSF accounted for approximately 68% of the total Icelandic
fleet (Statistics Iceland, 2016; Chambers et al., 2020). Previously,
SSF was defined to be under 10 GT and then under 15 GT.
This increase in capacity allowance, although keeping the length
regulation intact, lead to a quota concentration amongst relatively
few high-capacity vessels with engines up to 1,000 horse power
(HP), no direct owner on board, and changing crews (Chambers
et al., 2020). These vessels did not join the National Association
of Small Boat Owners (NASBO), although still belonging to the
same category of SSF. Four management measures are currently
implemented, (a) a small boat ITQ fishery, (b) a hook and line
ITQ fishery, (c) a non-ITQ lumpfish fishery using gillnets, and
(d) an open access (non-ITQ) coastal fishery with an overall TAC,
called strandveidar (Chambers et al., 2020). Actually, the non-
ITQ fisheries account for 16% of the SSF and 2% of the total catch
(Chambers et al., 2020). Discarding, in general, is forbidden, and
several area closures, as well as gear restrictions, are implemented
to protect sensitive habitats. A quota year always runs from the
1st of September to the 31st of August.

The split of one ITQ fishery to a separate large and small-
scale (first for boats under 15 GT, then 30 GT; Po6rdarson
and Vidarsson, 2014) ITQ fisheries was performed in 2004, in
order to prevent further quota concentration processes toward
the larger vessels. The SSF ITQ fishery was then further
divided into a) small-boats (approximately 75 active vessels in
2014/2015) and b) hook and lines (only longlines and jig gear
allowed; approximately 318 active vessels in 2014/2015; Figure 6;
Chambers et al., 2020). A hook and lines quota cannot be
transferred to small boats, whereas it is possible the other way
around. Especially the longliners gained new popularity in the
mid-1990 and are now locally and internationally thought to

be of high value and quality as well as of low impact and very
sustainable (Mariat-Roy, 2014). They make up the largest amount
of the SSF catch (64,632 t in 2014/2015; Chambers et al., 2020).

The lumpfish fishery uses gillnets, primarily targeting female
lumpfish for their roe, although they sell them frozen whole
to China now, and has always existed outside the ITQ
scheme (Figure 6; Chambers, 2016a; Chambers et al., 2020).
Approximately 231 active vessels were registered in 2014/2015,
also catching the smallest amount (5,952 t; Chambers et al., 2020).
The regulation is very specific, as only vessels under 15 GT with
a net length of max. 75,000 m and a mesh size of 10.5 and 11.5
inches. Moreover, fishing is only allowed from March to August,
and in some areas, closures are additionally employed. Finally,
the consecutive days at sea are regulated per license holder, and
a flexible entry limit to the fishery is employed, which depends
on weather conditions, roe prices, and other economic factors
(Icelandic Directorate of Fisheries, 2017). The local fishery for
male lumpfish is, however, not regulated.

In 2009, the non-privatized coastal fishery (strandveidar)
consisted of the largest amount of vessels in the SSF sector
(630 active vessels in 2014/2015) and was implemented in order
to support local communities as a reaction to international
political pressures as well as criticisms on the Icelandic ITQ
system (Figure 5; Chambers and Carothers, 2017; McCormack,
2017). Similar to the lumpfish fishery, the coastal fisheries
are limited seasonally (from May to August), in which they
are allowed to fish 12 times per month, as well as weekly,
i.e., fishing is only allowed for 14 h a day from Monday to
Thursday (Chambers et al., 2020; Fiskistofa, 2021). Additionally,
demersal fish are only allowed to be fished with a maximum of
four jig machines (mostly electronic and automatic) and up to
650 kg a day (Fiskistofa, 2021). Initially, four areas existed (by
importance: Westfjords, northern Iceland, northeast Iceland and
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FIGURE 6 | Overview of the Icelandic fisheries system adapted from Chambers and Carothers (2017).

south/southwest Iceland), in which the fisheries were allowed
to take place, each having its own monthly TAC. This was,
however, only a small proportion of the general TAC used in the
Icelandic ITQ fisheries (Icelandic Directorate of Fisheries, 2017;
Gunnlaugsson et al., 2021). Since 2020, a general TAC instead of
an area-specific TAC was established, hence for example, a max.
of 10,000 t of cod are allowed to be fished in general, but the
vessels are still only allowed to fish within their area to which
they have been registered (Fiskistofa, 2021). It is not possible to
fish in both coastal fisheries and quota fisheries simultaneously,
hence the yearly quota must be fished out before being able
to participate in the coastal fishery with an entrance fee of
72,000 ISK or approximately 600 US$ (Chambers et al., 2020;
Fiskistofa, 2021). At the end of the coastal fishery season, those
vessels can then rejoin the ITQ system (Icelandic Directorate of
Fisheries, 2019). The coastal fishery and lumpfish fishery together
only account for approximately 1% of the total Icelandic catch
(Chambers, 2016b).

Even though SSF is still considered essential in coastal
communities, several problems started to occur with the
introduction of the ITQ system (Chambers et al., 2017). As vessel
and species-specific quotas were distributed according to each
vessel’s catch history during the mid-1980s, several SSF vessels
were not able to remain profitable with what they received and
were forced to sell their quotas (Karlsdottir, 2008; Mariat-Roy,
2014; Kokorsch, 2018). Hence, quota concentration occurred
rapidly toward larger companies operating from urban areas, and
with it, processing and associated jobs also started to vanish,
which largely affected women (Skaptadottir, 2007; Karlsdottir,
2008; Chambers et al, 2017). Fleet consolidation is actually
thought to be a well-known by-product when establishing
an ITQ system because more efficient firms are expected to
buy quotas from less efficient firms, which in turn increases
the overall economic performance of the sector. Indeed, the
profitability is now thought to account for 40% of the total
value of exported goods in Iceland (Gunnlaugsson, 2020).
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Yet, rural transmigration increased considerably, resulting in
a significant loss of young people. Especially the Westfjords
area, where the fishing industry still is the main income
source, was largely impacted with individuals under the age of
40 transmigrating by up to 40% (Mariat-Roy, 2014; Statistics
Iceland, 2016; Kokorsch, 2018). This was also shown by
Edvardsson et al. (2018), who mapped the increased geographical
consolidation of fishing activities in Iceland and found that
many small fishing communities around Iceland are vulnerable
to changes in the industry, especially in the Westfjords area.
The importance of SSF varies with region, and while the
total catch of some communities might seem small, it may
be significant compared to the population size and absence
of other economic activities in this region (Chambers et al,
2017, 2020; Edvardsson et al., 2018). In areas where it is
possible, fishermen also try to supplement their incomes by
being employed in other part-time jobs, which can also mean
working on large-scale fishing vessels (Chambers and Carothers,
2017). Half of the SSF fishermen do not actually own quota
anymore, some do rent quota, but most participate in the non-
privatized coastal fishery. The ones who do own quota often
also have the financial possibility to rent more and, therefore,
are able to obtain most of their salary directly from SSF
(Chambers and Carothers, 2017).

The discard ban provides additional difficulties for non-
quota owners: They are forced to rent additional quota for a
day depending on their catch composition, discard illegally or
pay a penalty when landing species for which they did not
rent any quota. Besides, the lack of decision-making power
and disregard of SSF in the political sector generated a high
level of distrust and dissatisfaction (Kokorsch, 2018). The only
exception in which the SSF has a strong lobby is the seasonal
lumpfish fishery. As a possible solution, SSF fishermen would
promote tighter restrictions on quota transferability and quota
decentralization in general, although they acknowledge the
importance of the ITQ scheme for the overall profitability of the
fisheries system (Chambers and Carothers, 2017). Additionally,
the Icelandic fisheries sector continues to be economically
extremely important, and the strong large-scale fishery lobby also
significantly influences international policy decisions, which do
not always have to be in favor of the Icelandic SSF.

However, according to the Marine Management Law Code
(Fiskveidistjornun), the economic viability and sustainability
of rural areas have to be ensured (Iceland, 2006; Mariat-Roy,
2014). Therefore, several national programs have been tested and
established in order to support the Icelandic SSF and coastal
communities, hence counteracting the problems that arose with
the introduction of the ITQ scheme. One such program was the
reimplementation of the previously described longline fisheries in
the late 1990s (Mariat-Roy, 2014). It now even became “a national
symbol of fishing for survival” especially in the Westfjords
area, making it possible to rebuild social structures (Mariat-
Roy, 2014). An additional program was further established to
support small-scale, manually baiting longliners that fish on a
daily basis. They now received the right to land an additional 20%
of their quota, which impacted 202 vessels in 2013 (Pérdarson
and Vi0arsson, 2014). A third program was the introduction of

the already mentioned coastal fishery (strandveidar). It is only
seasonal but does bring more jobs to the coastal communities
and is now also considered to be essential for rural communities
(Einarsson, 2011; Gunnlaugsson et al., 2021). However, it does
not seem to make the entry for younger fishermen any easier
(Chambers and Carothers, 2017). There has also been a lot
of criticism from quota owners of both SSF and large-scale
fishers, stating that the non-privatized coastal fishery gains
support without having to make a return since they do not
have to pay for any quota. Additionally, there has been a lot
of tension between the coastal fishers themselves because of a
resulting race-for-fish during the relatively short fishing season
(Chambers et al., 2020; Gunnlaugsson et al., 2021). In order
to reduce the race for fish and therefore risk to go fishing in
bad weather, vessels can choose to go fishing for 12 days per
month (still Monday to Thursdays only) since 2018, and the
four-area division was essentially suspended. Moreover, the 12-
day option leads to a more consistent fish supply, which in
turn leads to higher fish prices (Gunnlaugsson et al., 2021).
At the same time, catch of saithe by coastal fisheries was not
included in the 650 kg limit anymore in order to counteract
high-grading as only about 11% of the average catch consists of
saithe, which makes it a choke species. Yet, this program seems to
primarily maintain the livelihood of already successful but rather
overaged fishermen. It, however, does not necessarily simplify
the entry and capital building for newcomers. A fourth program
was the introduction of community quotas (byggdakvoti) in
2003/2004 (Figure 6; Chambers et al., 2020). For SSF fishermen,
who are willing to land their catch in certain communities
and within community-specific regulations, this provides the
opportunity to receive an additional quota. Primarily, it was
implemented as a temporary measurement only, in which quotas
were given to the community leaders first. They then further
distributed the quotas to the most viable vessels because these
would gain the most returns and, therefore, would also strengthen
the economic situation of the community most (Icelandic
Directorate of Fisheries, 2019). Now fishermen can apply directly
to the Fishery Directorate, which is responsible for distributing
community quotas to vessels in specific communities. This
program is thought to be very important for supporting local
communities and receives the highest support in the Capital
Region and Westfjords area (Chambers, 2016b; Kokorsch, 2018).
Yet, Kokorsch and Benediktsson (2018) state that a dependency
in terms of employment should be added as a criterion for
having access to the community quota as the number of fisheries-
related jobs on shore has been continuously decreasing over
time. At the same time, a fishing fee was introduced in addition
to the usual corporate taxes (Figure 5; Gunnlaugsson et al.,
2018; Gunnlaugsson, 2020). The main purpose is to compensate
for resource managing costs as well as to redistribute a share
of the resource rent to the public in order to improve the
general welfare. This seems very similar to how the resource
rent made by the Alaska pollock fisheries is used when leasing
CDQ. In the beginning, the fee was fairly low, but in 2012 it
was increased substantially due to the significant increase in
resource rent production after nearly two decades (Figure 5).
The fee applies to all commercial fisheries, although significant
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deductions are possible for firms that are highly in debt as well
as for smaller firms (Gunnlaugsson et al., 2018). In general, the
Icelandic coastal fisheries are not considered to be efficient or
profitable from an economic point of view, but as they inhabit
such a special position in terms of cultural and social significance,
they could be considered an additional cost larger firms must
pay in order to access the fishing resource (Gunnlaugsson,
2020). The debate about the level of taxation, however, still
remains.

DISCUSSING COMMUNITY
DEVELOPMENT QUOTAS AND THE
SUPPORT OF SMALL-SCALE FISHERIES
IN THE CONTEXT OF BLUE GROWTH

Three out of the four case studies illustrate the difficult position
and precarious economic situation of SSF. SSF vessels account for
more than two-thirds of all fishing vessels in the case studies, and
in the UK and Ireland, nearly half of the fishermen are engaged
in SSF (Figure 7). In all three case studies, however, they only
account for < 10% of the total national catch. This is at least partly
due to insufficient quota allocation. Such a development should
concern managers, scientists and decision-makers, because SSF
is an integral part of traditional coastal living, comprises the
majority of a nations vessels and engaged fishermen (Figure 7),
and is “merely a job, [but] a way of life” (Symes and Phillipson,
2013). The romanticized image of local, small-scale fishing boats

and the possibility of consuming fresh fish almost directly
from a vessel is a pull factor for coastal tourism, and the SSF
benefit from the added value generated by selling their products
as local delicacies (Lowitt, 2012). They are part of daily life
and tradition in port areas and maintain knowledge of their
hereditary waters. Therefore, SSF are also ideal as employees
for coastal tourism, e.g., tour guides. Governmental programs
promoting such synergies have been successfully implemented
on various occasions (Chen, 2010; Lopes et al, 2015) and
can help to diversify the economic opportunities in coastal
communities (European Commission, 2014). The improvement
of “human well-being and equity, while significantly reducing
environmental risks and ecological scarcities” is, in fact, one of
the main goals of Blue Economy or Growth (Pauly, 2018). SSF
has the potential to combine both of these aspects because it
does not only provide the described benefits to their communities
but also passes on traditional knowledge and, furthermore, uses
selective fishing techniques with a comparably small impact on
the marine environment (Kolding et al., 2014). As pointed out
in the case studies, small-scale fisheries are often challenged
by administrative and financial hurdles. Targeted funding and
adjustments in fisheries management hold the potential to make
the sector more profitable and resilient, creating full-time jobs
and livelihoods for families where fishermen are now working on
a part-time or even subsistence basis. By those means, SSF should
play a more relevant part in a Blue Growth strategy. Currently,
the EU’s Blue Growth focus is directed on expanding and
supporting the aquaculture sector. The added value of fisheries
is considered to be relatively small, and fisheries are thought
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FIGURE 7 | Overview of the SSF parameters presented in the case studies. Number of vessels, number of engaged fishermen, total catch, and total revenue are
given (top to bottom, left to right). The upper left section in orange represents the UKs SSF, the upper right section in green represents the Irish SSF, and the bottom
section in blue represents the Icelandic SSF. All percentages are the percentage of the national total (unknown is marked with *), all catches are given in t, all revenues
in €. All numbers of the UK and Ireland refer to 2018 (STECF, 2020), all numbers for Iceland refer to 2014/15 (Statistics Iceland, 2016; Chambers et al., 2020).
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to play a minor role in the future of the EU’s economic sector
(European Commission, 2019) and in Blue Growth Strategies in
general (Said and MacMillan, 2020). We, however, argue that
the added value of specific fisheries sectors can indeed continue
to grow in terms of Blue Economy, although the total catch
is unlikely to increase any further. Increasing the added value
can be achieved by promoting coastal communities, generating
a higher number of jobs, as well as funding labels specifically
designed for resulting products illustrating their sustainability
and uniqueness, as the certification for sustainable fisheries of the
marine stewardship council (MSC) or the Protected Geographical
Indication (PGI) and Protected Designation of Origin (PDO)
of the EU. Consumer awareness for sustainability and fisheries
increases, and studies showed that they are willing to pay a
considerably higher price for MSC-certified products. An exact
price premium for certified seafood products is hard to determine
but can be estimated to be around 10-15% (Roheim et al,
2011). The SSF in the presented case studies is predestined to
receive MSC status since they are already specialized in high-
value seafood products, reflected by their share in national
catch revenue being much higher than their share in national
catch weight (Figure 7). The regulations to receive and hold
an MSC certification are strict, and the certification of some
large, commercially extremely valuable stocks (e.g., in case of
Northeast Atlantic mackerel and herring) have been or will
most likely soon be suspended because of political disputes
(MSC, 2020a). Especially for SSE a sustainability-certification like
MSC holds numerous potential advantages like better fish prices
(Wakamatsu and Wakamatsu, 2017), preferences in funding
and lobby-building, as well as an improved management and
scientific framework (Lopuch et al., 2008). Yet, SSF often not only
struggle to meet the financial requirements of the certification
(Wakamatsu and Wakamatsu, 2017) but also lack the necessary
scientific data on stock health and a sufficient management
(Lopuch et al., 2008). The MSC started to address this issue
by launching targeted certification programs for SSF (Marine
Stewardship Council, 2019) and for the UK inshore fishery
in particular (Huntingdon, 2015). An example of successful
certification of SSF in the UK is the Cornish sardine (Sardina
pilchardus) fishery, a data-poor SSE, which was certified in
2010 and recertified in 2017, after developing a management
framework together with retail partners, local authorities, and
fisheries research (Marine Stewardship Council, 2019). The first
collaboration project of the MSC and the Seafish organization
“Project inshore” evaluated England’s inshore fisheries sector
and concluded that only two of their top fifteen most valuable
species have, at their current state, the potential for an MSC
certification. This was due to overexploitation and the lack
of a management framework as well as sufficient stock data
(Huntingdon, 2015; Davies et al,, 2018). The organizations
launched successor projects to address these issues and develop
a strategic plan for the future of SSF in the UK. In October
2019, a conference on the “Future of Inshore Fisheries” was
held involving fishermen, managers, and scientists (Seafish,
2019b). Seafish published the summary action plan created
from the content of this conference and presented five main
themes that emerged from the conference: Co-management,

collaborative Science, credible fisheries management, rights and
access, and effective compliance. One of the priority tasks of
the fourth theme, rights, and access, is to “explore the feasibility
of Community Quota Ownership schemes...” (Seafish, 2020b).
Complementary to the MSC certification, the concept of PGI’s
has been successfully applied for fish products in several cases,
for example, the bleak roe of vendace (Coregonus alba) in
Sweden (Boonstra et al., 2018) or “Aischgriinder” Common carp
(Cyprinus carpio) in southern Germany (Lasner et al., 2020).
In both cases, the certification added value to the traditional
production system and increased profitability. The Swedish bleak
roe fishery still generated high value in recent years, even though
landings approximately halved. This is due to a steep incline
in prices (STECF, 2019) and successful marketing of not only
the bleak roe itself but also the byproducts of the MSC-certified
fishery (e.g., vendace filet (Boonstra et al., 2018). The UK has left
the EU, and therefore its certification scheme for PGI was lost
as well, but the UK Government announced that a UK-specific
geographical indication system would be launched in the near
future (UK Government, 2020b).

In general, most UK fishermen euphorically welcomed Brexit
because it provided the opportunity to decrease administrative
and financial hurdles when implementing management measures
such as CDQs, but it holds both chances and risks for the SSF.
Deregulation of fisheries management and an adaptation of the
zonal attachment system could provide new catch opportunities.
On the other hand, the withdrawal from the European Maritime
and Fisheries Fund (EMFF) could leave the fishery with a lack
of funding (Symes et al., 2020). In the last EMFF funding period
from 2014 to 2020, the UK received a total of 4.28% of the
EMFF means, equaling 243 million €. The largest share of that
funding (40%) was designated for the implementation of the
CFP and more than a fourth (27.8%) to support sustainable
fisheries (European Commission, 2020b). Both of these funding
targets held the potential of supporting SSE as they were also
used to establish the Coastal PO, exclusively created for SSF
vessels in England, which comprise the largest SSF in the UK
(Davies et al, 2018). The EMFF funding is not only used
for funding infrastructure development such as port facilities
and scientific data collection, but individual fishermen can also
apply for funding and have investments in their vessels or gear
refunded (European Commission, 2017). In the future, these and
several other possibilities will be inaccessible for the UKs SSF.
Hence, an independent economic development scheme should be
implemented in order to substitute this lack of aid for fishermen
and fishing communities. In such considerations, not only should
direct funding be considered as a trajectory for financial support
of SSE, but also indirect funding via discounts needs to be taken
into account. The Icelandic fishing free provides a good example
for it. SSF could, for example, be excluded from further increases
of the fee or even be granted discounts. In addition to monetary
aids, fisheries management needs to establish a framework in
which SSF are adequately represented. If POs play a vital role
in the management structure, SSF needs to be enabled to form
POs with the same rights and duties as other fisheries POs
to guarantee fair and even market conditions in the fishing
sector. In an ideal framework, a coastal or SSF PO would be
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integrated into the management of a CDQ program to make sure
that local SSF receives the necessary share of the CDQ quota
and is integrated into decision-making. This kind of priority to
local residents and businesses is an integral part of the Alaska
CDQ program, which has significantly improved socio-economic
circumstances for both community members as well as the
corresponding fishery. Job availabilities in rural areas increased,
also reducing transmigration toward larger cities (Strong and
Criddle, 2013). CDQ members have been enabled to buy and
operate their own vessels with the earnings coming from CDQ
quota leasing, and large-scale Alaska pollock fisheries can extend
their fishing season and gain limited access to areas restricted for
fishing (Haynie, 2014). The Alaska CDQ scheme has significant
positive effects on the income and fishing infrastructure of
Alaska’s communities and training of their residents. It should
be mentioned, though, that the introduction of this scheme was
not without controversy and several lawsuits were filed in the
process. Initially, re-allocating 7.5% of pollock TAC from offshore
to inshore fisheries was a concession in order to secure the
deciding vote of Western Alaska in the North Pacific Fisheries
Management Council negotiations (National Research Council,
1999). The subsequent increase to 10% of pollock TAC was only
accepted by the inshore and offshore sectors because authority
was given through the AFA to self-organize as cooperatives.
The consequent ability to sub-allocate the sectors allocations
as individual quotas led to substantial cost savings and an
increase in revenue, which led to the acceptance of the CDQ
scheme (National Research Council, 1999). Therefore, when the
CDQ scheme was expanded to other species, it was increasingly
welcomed overall.

In contrast, the UK, Irish, or Icelandic fishing industries
do not have the economic volume of Alaska’s fishing industry,
which had total revenue of around 1.5 billion € in 2018 (National
Marine Fisheries Service, 2020), yet fisheries are an important
economic pillar, especially for the coastal communities. In
such a CDQ system, SSF could diversify their dwindling
target species portfolio if it grants them prioritized access to
quota. Furthermore, they could benefit from improved harbor,
processing, and wholesales infrastructure resulting from CDQ
revenues as well as from a general economic uplift of their
communities, similar to the CDQ scheme in Alaska (Strong and
Criddle, 2013). One has to keep in mind, though, that fisheries
systems are complex networks of socio-economic and ecological
influences. In such systems, management tools like CDQs should
not be considered as panaceas but have to be evaluated with
respect to their sociocultural and bioeconomic side-effects and
drawbacks and in interplay with other management measures
(Young et al., 2018). The UK is no longer a part of the EU, its
legislation, conservation- and development strategies, yet it has
similarly ambitious goals for the protection of its coast and the
strengthening of the fishing sector (UK Government, 2020a). In
fact, it is one of the largest fishing sectors in Europe, and in
the light of recent political changes, it is likely to grow further.
Therefore, it is legitimate to assume that a well-designed CDQ
program could have similar positive socio-economic effects in
the UK. Furthermore, it could include measures to specifically
support small-scale fisheries, a fraction of the fisheries that has

been struggling to survive but, in our view, holds potential
to be a viable and recognized part of the Blue Economy.
Iceland, on the other hand, is a good example in which many
different measures were implemented in order to support local
communities. These are still considered to be the main economic
drivers for several areas around Iceland and are therefore also
extremely valuable in the context of cultural identification.
Although quota concentration, as well as rural migrations, seem
to continue at a slower pace, the willingness to invest and
support SSF with the corresponding communities also seems to
be significant. Chambers et al. (2020) suggest three important
aspects that should be considered in the future to continue
strengthening SSF: (a) more possibilities to allow easier access
of newcomers into the fisheries, (b) stronger representation of
SSF in the political sector as well as better arrangements in
general with more equitable power-sharing, and (c) stronger
development policies for rural communities. These aspects align
with the management and funding strategies we identified for
the UK and Ireland, representing the EU fisheries management.
This highlights that even though local requirements may be
specific, the measures we described in this discussion can be
considered as a general strategy for the empowerment of SSF
and the strengthening of coastal communities in the context of
Blue Growth. Boonstra et al. (2018) differentiated two growth
trajectories for fisheries: Extensive growth, meaning an increase
in the means of production like the number of vessels or
extension of fishing grounds, and intensive growth, which is
defined by output (i.e., fish revenues) growing more relative
to input. This can be achieved by technological innovation
increasing catch per unit of effort or by implementing labels for
sustainable fisheries, which increase product prices. Following
these definitions, we can state that the measures described in the
previous sections have the potential to stimulate both extensive
and intensive growth in SSF. When fishing opportunities for SSF
are improved by preferential access to a CDQ quota pool, it is
possible that more fishermen engage in the small-scale sector
and invest in small boats, especially when they are backed up by
public funding. Funding can also be used to promote extensive
growth trajectories like CPUE optimization by using more
efficient gear or increasing product value with a certification.
We, therefore, argue, in accordance with Boonstra et al. (2018),
that capture fisheries and, in particular, SSF in the global north
can grow along both identified growth trajectories and be a
valuable part of a Blue Economy, which is ecologically and
socio-economically sustainable.

CONCLUSION

“We want our waters back,” claimed the pro-Brexit movement
among UK fishermen (Boffey, 2017). This phrase inherits some
of the fishermen’s general paradigm: A feeling of exclusive use
right for the resources in a country’s territorial waters and
a strong sense of connectedness with their fishing grounds.
It highlights their self-perception as an integral part of their
coastal landscape and communities. We argue that those beliefs,
which are deeply anchored in the mindset of fishermen, are a
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key factor supporting the establishment of CDQs as the case
study of the Alaska pollock fishery highlights, a lucrative and
technologically advanced fishery can be managed successfully,
providing income and fostering growth in a fishery-dependent
region. The management scheme also prevented labor outflow
from remote coastal communities and excessive consolidation in
fishing opportunities. These two problems also occur in island
nations of the Northeast Atlantic, as we presented in the three
case studies from the UK, Ireland, and Iceland. We described
the attempts of those three nations to implement community-
managed quota schemes.

In Ireland and the UK, these schemes conflicted with the
laws of the EU and were never operational, while in Iceland, the
community quota scheme was subject to major transformations
in recent years and today does not play a significant role in
fisheries management. Even though the reasons for the absence of
relevant CDQs in the three nations are complex and multifarious,
the Alaska pollock provides an excellent example of the factors
needed for the successful implementation of such a scheme.
We argue that given a solid regulatory framework supported
and enforced by the communities, sufficient quota allocation,
close scientific support, and long-term legal protection, such
programs could also be successful in member states of the EU, the
UK, Iceland, and other fishing nations. Managers and decision-
makers could use such schemes to stop and, at best, overturn
issues like quota consolidation and the workflow exodus from
coastal communities.

As we described in the case studies, the Alaska pollock
CDQ TAC is fully harvested by technically highly advanced
catcher-processor vessels. Therefore, highlighting the chances
CDQs hold for SSF might seem contradictory at first glance.
We, however, argue that such schemes hold the potential for
significant benefits for SSF. First and foremost, SSF would profit
tremendously from more favorable quota allocation and easier
access to quota. Nowadays, the CDQ program not only covers
Alaska pollock but a number of other species, such as Pacific
halibut, sablefish, and cod. In contrast to the Alaska pollock
fishery, these are usually fished from longline (or also jig in case
of cod) vessels < 10 m, < 15 m, and < 20 m, respectively (NOAA,
2018a). Additionally, CDQs also own and operate large vessels in
the trawl and pot fisheries (NOAA, 2018a).

As we pointed out, quota allocation processes, especially in
the UK and Ireland, disfavor SSF. The additional quota share
needed to ensure their economic survival is often small and,
we hypothesize, would not endanger the survival of large-scale
fisheries. Secondly, the SSF would also indirectly profit from
the economic upswing of their coastal communities from CDQs
royalties or revenues. A well-functioning local fishing industry
leads to improved harbor infrastructures, more established value
chains, and a more stable local economy. As in the Alaska
CDQ scheme, revenues could be reinvested in the training of
local personnel such as fishermen, mechanics, and dock workers,
who are an equally essential part of coastal infrastructure as
well. From those factors, SSF would benefit directly in the
form of easier access to the harbor, processing, and marketing
infrastructure as well as from a generally improved economic
situation. Since their operational radius is small due to the

small size of their vessels, they are dependent on access to
structures at their home ports. Thirdly, SSF would benefit
from the establishment of a regional management organization
that administrates the CDQ and acts as a representative
instrument in political negotiations. Increasing the inclusion of
SSF stakeholders into the CDQ management decision processes
as well as the scientific support projects would help to gain
more visibility amongst decision-makers. This appears to be of
large importance in order to design a management framework
that meets the SSF’s needs. Despite all possible benefits of CDQ
systems highlighted here, we want to put concluding emphasis
on the point that such systems can never be panaceas in fisheries
management. Even though some authors promote community
self-organization of fisheries as the most powerful tool in coastal
fisheries management (Venkatachalam, 2004), a CDQ system
will never solve all issues affecting the SSF. It will take time
and effort to establish it, requires major investments of public
resources, and the advantages will take years, possibly decades,
to become apparent. Therefore, it has to be undermined by
robust and accessible research and included in a framework of
interconnected management measures. This could be supported
by establishing an open online toolkit for fisheries governance,
like Young et al. (2018) suggest. In addition to the inclusion
of SSF in a CDQ scheme, we discussed support strategies and
growth trajectories for SSF, such as certification and targeted
funding, in the third section of our review. As we stated in our
introduction, these strategies can be effective when implemented
individually. Yet, we see the potential for mutual reinforcement
if they are combined and with when including SSF, for example,
by using a CDQ scheme as described above. Through targeted
funding and certification, SSF is enabled to improve and ensure
the ecological sustainability of their fishing operations, which
would then lead to higher revenues. We state that a successful
certification is much more likely if the SSF is included in a
CDQ program, in which it is closely monitored and subject to
a descent management plan. Therefore, funding would not be
a pure subsidy but more of an investment into a fishery that
has the proven potential to be ecologically and economically
sustainable if the right circumstances are created. As Blue Growth
is commonly defined as a holistic management approach, we
argue that SSF has a significant potential to contribute to any
Blue Economy. It provides income for thousands of coastal
residents lacking other economic opportunities. Harvested with
more sustainable fishing methods, it is cross-linked with other
sectors of the Blue Economy, especially coastal tourism, and
it is an integral part of the culture and tradition of coastal
communities. The UK and Iceland are yet to implement a Blue
Growth strategy. In the EU’s strategy, capture fisheries play a
secondary role so far. The case studies we provide in this review
highlight the importance for nations and unions to establish
new Blue Growth strategies, in which the importance of SSF
is acknowledged, and effective measures are taken to ensure
its survival and solidified position in a modern Blue Economy.
In our opinion, the trajectories described in this review hold
significant potential to be an effective instrument of Blue Growth
strategies, even though they are most certainly neither the only
recipe for success nor applicable to every fishery.
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