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A B S T R A C T

Coastal, small-scale fisheries (SSF), whether artisanal (professional) or recreational, represent important
socioeconomic activities across Europe that are currently undergoing a number of changes. This paper reviews
and analyses the drivers of these changes, and makes recommendations for the future management of SSF.
From the biological standpoint, the use of fishing gears that actively select certain species, sizes and sexes, the
deployment of fishing gears on certain fragile habitats, the loss of fishing gears and the use of non-native species
as bait are examples of how SSFs can threaten the sustainability of vulnerable coastal species and habitats. From
a socioeconomic perspective, several factors are altering the traditional characteristics of coastal SSF. Among
the most important is the growth of recreational fisheries in coastal waters and the disappearance of traditional
low technology fisheries or their substitution by more mechanised, technical fisheries, which is leading to a loss
of the traditional ecological knowledge held by artisanal fishers. On the other hand, the increasing competition
between artisanal and recreational fisheries, and between them and commercial fishing operations, are also
altering the classical features of coastal fisheries in some European countries. SSFs must adapt to the
requirements of the new Common Fisheries Policy (CFP), namely management based on Maximum Sustainable
Yield (MSY), multi-annual management plans and ecosystem based principles. It is concluded that it is
necessary to integrate different assessment approaches (biological, social and economic), with active participa-
tion from stakeholders, governments and relevant research institutions, to better evaluate and manage coastal
fisheries.
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1. Introduction

Coastal fisheries, whether artisanal, recreational, subsistence1 or a
combination of the above, play an important socioeconomic role across
Europe [1]. They often (but not always) fit into the category of small-
scale fisheries (SSF), which according to the reformed European Union
(EU) Common Fisheries Policy (CFP) in 2013 are defined as “fishing
carried out by fishing vessels of an overall length of less than 12 m and
not using towed fishing gear”.

In the EU, SSF fishers provide direct employment for ≈100,000
people (about 70,000 or 84% of the 25 EU Member State fleets can be
considered as SSF) [1]. Greece (23%), Spain (11%), Portugal (11%),
Italy (13%) and France (9%) account for the largest share of the total
small-scale fleet [2]. Small-scale European fleets, compared with large-
scale fleets, are composed of smaller vessels and, consequently, travel
shorter distances to fishing grounds (fishing operations last usually one
day or less with a usual radius of operation within 12 nm of the home
port) [1,2]. The vessels are owner-operated and require relatively low
capital investment compared with large-scale vessels. They have lower
fuel consumption, making them less sensitive to changing oil prices,
and dependence on subsidies is lower. They have smaller crews (1–3
fishers per vessel), although the global employment figure is similar to
that of large-scale fleets in Europe. SSF vessels use a wide variety of
fishing techniques, which are mostly (but not exclusively) passive gears
to target a wide array of seasonally changing resources, although their
overall catch is generally low. This relatively low catch has, however, a

high unit value and the product is often destined for local or tourist
markets with high purchasing power in the EU. Small-scale fishers are,
in general, less involved in the fisheries decision-making process [1].

Because of the small scale nature of these fisheries (smaller catches,
lower impact on habitats, less annual fuel oil consumption, less bycatch
and discards and less catch reduced to fishmeal and oil) they are often
considered to have less ecological impact than large-scale fisheries [3].
Furthermore, coastal SSF are often characterized by their contribution
to coastal community development, rural livelihoods and/or poverty
alleviation, and, in the particular case of artisanal fisheries, for their
socio-cultural value [4].

Despite SSF being generally perceived as low impact that generate
few discards [5, and references therein], these fisheries can affect fish
stocks due to continuous, often substantial, fishing effort [6]. Although
the biological impacts and socioeconomic features of coastal SSF have
been increasingly studied [7], the socioeconomic and ecological
changes that they are facing, have received less attention. This paper
is the outcome of an international workshop held in Faro, Portugal,
15–16 September 2011 funded by the European Science Foundation,
which was attended by 24 scientists experts in commercial and
recreational SSF, from 8 European countries, to discuss the challenges
and opportunities surrounding coastal fisheries around Europe. The
paper aims to review the problems faced by European SSF, and identify
options for attaining sustainability of coastal fisheries for future
generations, maintaining livelihoods and ensuring food security.
Although the problems analyzed may not well fit in all SSF scenarios
in Europe, this study characterises the most important SSF types
(artisanal, recreational and subsistence) and issues common between
them, particularly in a regional or country context. Section 2 considers
the main changes in SSF in Europe, while Sections 3 and 4 analyze the
main biological, ecological, social and economic factors affecting the
development of SSF.

2. The changing situation of SSF in Europe

2.1. The poor status or artisanal fisheries

Although artisanal SSF are still the most important component of
commercial fishing activities in the EU, and its special relevance in
many southern European countries, the fleet size has been declining
since 2000 in many countries [2]. For instance, the EU small-scale fleet
has declined from about 90,000 in 2000 to just over 70,000 in 2010, a
decline of about 20% in ten years (Table 1). This decline has been
greater in countries such as Spain, Lithuania, Poland and Sweden, with
declines of more than 30%, and offsets increases in some countries (e.g.
Cyprus and Ireland), or the relative stability observed in other
countries, such as the Netherlands. As a consequence, the relative role
that SSF play in regional European economies has dropped 20–30% in
terms of employment and 30–50% in terms of incomes [2]. SSFs are at
risk of disappearing in places such as Blekinge (Sweden) [8] and Cape
Creus (Spain) [4]. Norway, a major fishing nation that is not a member
of the EU, has also seen a large reduction (55%) in the number of SSF
vessels (below 11 m) between 2000 and 2010 [9]. In fact there has been
a steady decrease of new SSF vessels entering the fisheries in the EU
since 2000 [2]. The reduction in the number of fishers has led to a
reduction in the catch from artisanal fisheries in certain areas (e.g. in
the Mediterranean (Fig. 1A) and Atlantic European zones, Fig. 1B).

The decline of artisanal fisheries in many coastal zones is leading to
a loss of traditional ecological knowledge (TEK) of fishers [10]. The loss
of TEK, apart from the disappearance of the associated socio-cultural
value itself, and (potential) loss of revenue for fishers, is also leading to
a loss of opportunities for scientists to improve their understanding of
complex coastal ecosystems. TEK is being extensively used to comple-
ment information on abundance and life history traits of coastal fish
species. Lastly, it may also be possible that the loss of TEK could lead to
an increasing risk of losing traditional fishing gears because fishers are

Table 1
Small-scale fisheries (SSF) trends in vessel numbers by EU Member State in the period
2000–2010. Data from [2] after Community Fishing Fleet Register (CFR) http://ec.
europa.eu/fisheries/fleet/index.cfm. (1.1.2000, 1.1.2005 and 30.6.2010).

2000 2005 2010 % change 2000–2010

Belgium 1 1 1 0
Bulgaria 2,694 2,443 2,217 −18
Cyprus 706 824 962 36
Germany 1,885 1,772 1,369 −27
Denmark 3,176 2,619 2,318 −27
Spain 13,272 10,415 7,958 −40
Estonia 877 866 855 −3
Finland 3,544 3,244 3,266 −8
France 6,790 6,799 6,212 −9
Great Britain 6,294 5,791 5,369 −15
Greece 18,515 17,228 16,138 −13
Ireland 1,261 1,543 1,830 45
Italy 12,869 10,317 9,379 −27
Lithuania 310 196 124 −60
Latvia 812 746 685 −16
Malta 1,426 1,196 1,003 −30
Netherlands 367 254 316 −14
Poland 1,067 791 590 −45
Portugal 9,815 9,123 7,737 −21
Romania 388 419 453 17
Slovenia 146 155 165 13
Sweden 1,680 1,295 1,140 −32
TOTAL EU 87,894 78,037 70,087 −20

Note: Values in italic were extrapolated by [2]

1 Given there is still some debate surrounding the definitions of recreational (1),
artisanal (2) or subsistence (3) fisheries, which may change from country to country, for
the purpose of this paper we use the current FAO definitions and terminology: (1) ‘Any
fishing for which the primary motive is leisure rather than profit, the provision of food or
the conduct of scientific research, and which may not involve the sale, barter, or trade of
part or all of the catch.’, (2) ‘Traditional fisheries involving fishing households (as
opposed to commercial companies), using relatively small amount of capital and energy,
relatively small fishing vessels (if any), making short fishing trips, close to shore, mainly
for local consumption. In practice, the definition varies between countries, e.g. from
gleaning or a one-man canoe in poor developing countries, to more than 20m trawlers,
seiners, or long-liners in developed ones’; (3) ‘A fishery where the fish caught are
consumed directly by the families of the fishers rather than being bought by middle-(wo)
men and sold at the next larger market.’

J. Lloret et al. Marine Policy xx (xxxx) xxxx–xxxx

2



losing their understanding of the habitats where they deploy such
gears. A decline in SSF potentially may also result in a decrease in
tourism opportunities in some European countries because SSF
provide alternative “fishing-tourism” activities as well as high quality
seafood to local restaurants. Actively involving fishers in the decision-
making process not only encapsulates otherwise unavailable traditional
and local knowledge, it also gives legitimacy to rules and regulations
and is more likely to result in management strategies that are respected
and complied with willingly [11].

2.2. An increase of recreational fisheries

A large number of people fish for pleasure in Europe, with more
than 25% of the population participating in recreational fisheries in
some countries [12]. Overall, there has been an increase of the catch
made by recreational fishers since the 1980 in both the Atlantic and
Mediterranean coasts (Fig. 1). Altogether the revenues gained and fish
caught can be considerable. For example, in the Netherlands, around

650,000 sea anglers (in a population of 17 million) spend more than €
150 million per year on their hobby, and per person they catch
considerable numbers of fish, including 0.5–2 kg of cod per year [13].

Increasing levels of tourism and leisure time, the latter especially by
ageing populations, means there is more time for hobbies including
fishing. For example, in Norway there has been an increase in marine
fishing tourism since the year 2000 [14]. In 2009 tourists participating
in the Norwegian professional marine fishing tourism sector (i.e.
companies providing fishing boats and facilities as part of the tourism
product) caught 3335 t of fish [15]. It is likely that this value is an
underestimate, as many tourists rent private cabins or stay with family
and friends and are not included in the estimate above. Norwegian
residents do not need any license or registration to carry out marine
recreational fishing in Norway. They can sell catch to approved buyers
up to a total value of NOK 50,000 per year (approximately € 6000).
Norwegian citizens can also catch as much marine fish as they want for
their own consumption. Tourists in Norway can also fish without any
permits, but they cannot sell their catch. Many fishing tourists
specifically target “trophy fishes” [14], typically large individuals that
could be important for local stock recruitment. Both Norwegian
residents and foreign tourists are allowed to take up to 15 kg of fish
plus one whole trophy fish with them out of Norway. Similarly, despite
the main motivation for visiting Mallorca not being recreational
fishing, 2.4% of tourists fished during their holidays resulting in an
important economic revenue for the island [16]. Angling activities of
single fishers are also complemented by fishing competitions, which
have become very popular in some areas, such as the Mediterranean
and the Atlantic [17]. Charter fishing (which is a commercial activity
carried out for profit with professional guides assisting recreational
fishers), is also becoming more popular and is already relatively
common. This adds to the increasing numbers of retired professional
fishers who continue their activities after retirement but fish under a
recreational license, in some cases still using commercial gears, and
selling all or part of their catch. In some countries, such as Spain and
Turkey, it appears that most retirees who remain active reach some
kind of unofficial agreement with the guild to which they belonged,
allowing them to sell a certain amount of their catch - subject,
theoretically, to certain limitations. Recreational fisheries in these
circumstances cannot be classified as a leisure activity and should be
considered as illegal, unreported and unregulated (IUU) activities. This
has become a source of conflict, aggravated by commercial vessels
being subject to much stricter licensing requirements.

2.3. SSF and the new Common Fisheries Policy (CFP)

In conjunction with the Marine Strategy Framework Directive
(MSFD, Directive 2008/56/EC), with its goal of achieving Good
Environmental Status (GES) of EU marine waters by 2020, the new
CFP, adopted in 2013 (EC regulation nr. 1380/2013) and entered into
force on January 1, 2014, aims to address the shortcomings of the 2002
reform with regards to a lack of environmental and social sustainability
and poor economic performance [18]. Objectives for achieving envir-
onmental sustainability, orientate around addressing fleet overcapacity
and excessive fishing pressure which result in a high proportion of
stocks being overfished. Actions include elimination of overfishing in
the short term, reducing the harvest of juvenile fish, reduction of
overcapacity and discards, implementation of decision-making systems
consistent with long term sustainability, and improved responsibility,
compliance, and availability of scientific advice and economic data. To
address the problems of discarding, the new CFP introduced a landings
obligation (LO) that represents a significant change from management
based on monitoring of landings to monitoring based on catches [19].
The new CFP includes three main actions in support of SSF: extend to
2022 the right for member states to restrict fishing within 12 nautical
miles; excludes SSF from transferable fishing concessions schemes;
and include a series of financial measures beneficial to SSF that should

Fig. 1. A. Reconstructed catches of artisanal (black dots) and recreational (white dots)
fisheries in a selection of European Mediterranean zones that includes Spain (mainland,
Mediterranean and Gulf of Cádiz), France (Mediterranean), Italy (mainland) and Greece
(without Crete) during 1950–2010 (data from http://www.seaaroundus.org).
Reconstructed catches combine the official reported data (mainly extracted from the
Food and Agriculture Organization of the United Nations (FAO) FishStat database) and
reconstructed estimates of unreported ones (including major discards), with reference to
individual economic exclusive zones (EEZs). The “Reported catch” line represents all
catches deemed reported (including foreign) (for methodology see http://www.
seaaroundus.org). B. Reconstructed catches of artisanal (black dots) and recreational
(white dots) fisheries in a selection of European Atlantic zones that includes United
Kingdom, France (Atlantic Coast), Spain (Northwest) and Portugal (mainland) during
1950–2010 (data from http://www.seaaroundus.org). Reconstructed catches combine
the official reported data (mainly extracted from the Food and Agriculture Organization
of the United Nations (FAO) FishStat database) and reconstructed estimates of
unreported ones (including major discards), with reference to individual economic
exclusive zones (EEZs). The “Reported catch” line represents all catches deemed reported
(including foreign) (for methodology see http://www.seaaroundus.org).
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help local economies adapt to the changes.
Implementation of the CFP for SSF, such as those in the

Mediterranean, faces a number of challenges [20]. Such fisheries are
generally highly multi-specific and multi-gear in nature, with no quotas
or Total Allowable Catches (TACs). In the absence of “output” controls
such as quotas or TACs, management is based on “input” controls,
namely measures to control fishing effort, to reduce fishing mortality,
and technical measures such as minimum mesh sizes and minimum
landing sizes that aim to reduce catches of undersized fish. Lack of
catch limits, compounded by often high levels of non-compliance
results in most SSF being over exploited [21].

Management of SSF is done at member-state (MS) level, with each
MS being responsible for its own fisheries. Not all SSF have manage-
ment plans but when they exist, they are often implemented locally, for
specific fisheries, characterized by particular gears, fishing grounds,
target species and by-catch. For approval of the management plan, it
must be proven that the small-scale fishery in question is selective and
has a minimal impact on the environment. Given the lack of manage-
ment plans for all SSF in the EU, and the number and variety of SSF in
the EU, the number of multi-annual management plans required in the
future is likely to be very high, with correspondingly high costs and
requirements in terms of data collection, stock assessment, monitoring,
inspection and implementation.

How the LO is to be implemented in each MS (i.e. a discards
management plan, including the processing of by-catch and unwanted
catches under the LO) must be stipulated in the multi-annual manage-
ment plans, prepared according to Articles 18 and 19 of Council
Regulation (CE) 1967/2006. The multi-annual management plans
must also include safeguards for remedial action where needed and
review clauses. Under the current CFP, MSY is a target that must be
contemplated in the multi-annual plans, along with a deadline for
achievement of the MSY target. Given that there is no assessment for
the vast majority of commercial species exploited by SSF (i.e. data-
deficient stocks), estimation of MSY will depend on the development
and application of new data-deficient stock assessment methods [e.g.
22].

The MS will also be required to provide documentation reporting
monitoring of compliance with the LO, namely regarding all fishing
operations and on-board monitoring systems. However, monitoring of
by-catch and discarding practices on-board using observers or technol-
ogy such as on-board cameras may not be feasible in SSF due to the
vessels’ small size or will be prohibitively expensive for the many
thousands of small-scale fishing vessels of the EU [23].

Despite large investment in selectivity studies, improvements in
selectivity in the short term are unlikely for relatively unselective static
gears, such as gillnet and trammel nets. Given the large number of
landing sites in each of the MS, the relatively small amounts of discards
or unwanted catches from SSF, the projected costs of handling the
discards within the LO framework and the lack of existing structures on
land for making use of the discards, compliance with the LO will be
difficult or not feasible for many SSF. Exceptions where the LO will not
apply are for species which cannot legally be caught, species where
scientific studies have shown that there is high survival rates after
discarding back to the sea, species that have suffered predator damage,
and those with catches covered by de minimis exemptions, that can
extend to up to 5% of the total catches of all species covered by the LO.
These de minimis exemptions are for situations where there is scientific
proof that gear selectivity cannot be improved, or for cases where
implementation of the LO would constitute disproportionate costs to
the fishers (e.g. handling and storing the by-catch on board, transport-
ing the by-catch and creating a use for the by-catch other than human
consumption).

3. Biological and ecological threats to coastal fisheries

Despite coastal fisheries usually being considered to have less

ecological impact than industrial fisheries, from a biological standpoint
there are several characteristics of these fisheries that threaten the
sustainability of vulnerable coastal species and habitats that have
received little attention. Some of these key characteristics are reviewed
in the following sections to help orientate future management frame-
works for SSF.

3.1. Lack of information on coastal fisheries

Despite the important biological and socioeconomic challenges
facing coastal fisheries in European marine waters, SSF are not studied
to the same intensity as industrial or large-scale fisheries. Biological
data are scarce and only available from a small fraction of both small-
scale and recreational fishing components [24]. Available data are
fragmented in time and space because there is no monitoring frame-
work in place, except in some Marine Protected Areas (MPAs) where
artisanal fisheries are monitored, and only a few coastal fish species are
being assessed, but mostly focus on the major marine sectors, namely
the pelagic and demersal trawl fleets [25]. Within the framework of the
European Data Collection Plan (EU regulation 2001/1639), however, it
has now become obligatory to gather economic data on all fishing
activities, but collection of such data is only relatively recent [25].
Biological data collection is also usually restricted to standards that
make sense in an European context, resulting in less visibility of SSF,
such as data being projected onto maps built around the so-called ICES
statistical rectangles, which is a large-scale setting that does not link
with the spatial scale used by coastal SSF.

Besides logistic constraints to achieve full coverage of SSF activities,
fishers often under-report their catches [26]. Consequently, total SSF
catches are likely substantially higher than landing statistics suggest,
indicating that IUU components probably contribute a significant
proportion of catches [26]. Thus, misreporting and under-reporting
of catches in coastal fisheries are serious issues contributing to
discrepancies in the information about the status of stocks targeted
by these fisheries, and, consequently, to their inadequate conservation
and management.

3.2. Selective character of coastal fisheries: pros and cons

Small scale, inshore artisanal and recreational fisheries often fall
under the category of “selective fisheries” because they traditionally use
highly selective fishing methods, such as, spearfishing, hand collection,
jigging and trolling, octopus and fish traps and uncovered stationary
pound nets, all of which have little or no associated discards and
bycatch (the unintended capture of species that are not usually target
species) [27]. Unlike industrial fishing systems such as trawling, some
artisanal and recreational fishing gears generally only catch individuals
that surpass the minimum legal landing size (MLS) and size at sexual
maturity for the species in question. For example, small longline hooks
used in southern Portugal catch few fish of any commercial species
under the MLS [28]. The same pattern was found for shore angling in
southern Portugal [29]. This is important in the sense that individuals
can achieve maturity and reproduce, and can therefore offset the
growing problem of recruitment overexploitation of juveniles typical
in some EU regions.

However, the negative effects of selective fishing in SSF has largely
been overlooked. Many fishing gears used by small scale commercial
and recreational fisheries in the Mediterranean select certain species,
sizes and sexes that are appreciated gastronomically. There is also
traditionally a local demand for regional, high-quality products, like
rockfishes, that can only be supplied by SSF. Selective fishing may also
have considerable adverse effects in the ecosystems, such as altering
biodiversity and changing ecosystem functioning by removing key
species (e.g. top predators) or specific size classes [30]. As a conse-
quence, artisanal fisheries may impinge on the stock dynamics of
coastal fish species through a number of mechanisms.
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Firstly, size-selective artisanal and recreational fishing, particularly
longline and spearfishing, affects hermaphrodite fish species, such as
dusky grouper (Epinephelus marginatus), which can constitute a
significant fraction of the catch. Fishing may disproportionately remove
members of one or other sex, thereby skewing sex ratios leading to egg
or sperm limitation [31]. This is particularly important for many
species of Sparidae that are protrandric hermaphrodites (the individual
begins life as a male and later switch to a female), where the largest
individuals are female. The artisanal longline fishery in the Straits of
Gibraltar is, for example, highly species selective for blackspot sea
bream (Pagellus bogaraveo). Here the mean size of fish caught has
fallen below the female size at maturity over a period of less than 20
years, leading to reduced recruitment and a decrease in population
genetic variability because of the relatively small number of adult
females [32]. In Northeast Spain, the average landing size of the
protogynous species dusky grouper (49.1 cm) is far below its sex-
change size (the size at which females switch to males, which is about
80–90 cm) and explains why artisanal fishing catches only females,
thereby disrupting the sex structure of the population, because few
specimens can reach the sex-change size [31]. Secondly, although
removal of breeding individuals from any population has important
consequences, regardless of the mating and breeding system, a number
of the coastal species caught display complex mating behaviours with
nest building strategies - with or without parental care, which may
accelerate rates of population decline inadvertently due to harvesting
[31]. For example, rockfish stocks in Portuguese waters have suffered
from depletion with population resilience declining due to the removal
of larger and older fish [33]. Finally, the removal of large individuals by
small scale artisanal and recreational fishing can also adversely affect
reproductive potential because larger females are more fecund, repro-
duce over an extended period and spawn bigger eggs and larvae with
better survival rates than smaller females [31]. In some fisheries, a
maximum size has been proposed to protect large fecund females but
such a measure can only be effective if survival rates of released
individuals are high, and needs to be combined with minimum landing
sizes and low fishing mortality.

This problem of changing selectivity patterns has been exacerbated
in recent years because in many places there has been a reduction in
the diversity of artisanal fishing gears used by fishers, as many
traditional techniques have fallen into disuse (e.g. the number of
artisanal fishing gears used in the Cape Creus region of Spain has
declined from around 14 in the 1960s to just five in the 2010s). The
abandonment of traditional gears or techniques is often associated with
depletion of their target species. In the Balearic Islands, for example,
several artisanal gears are no longer in use because of decline in
abundance of groupers and large sparids, among other species that
have been heavily impacted by spear fishers throughout the
Mediterranean [34]. Similarly, the introduction of trammel nets for
lobster in the 1960s has made the use of traditional traps unprofitable
due to the reduced abundance of lobsters and lower catchability of
traps [35].

These changes have contributed to an increasing pattern of species/
size selection by SSF. Currently the catch in many places is mostly
concentrated on a few species, thereby altering the traditional balanced
exploitation found in such diverse fisheries [30], and making some
species more prone to overexploitation, as has occurred with scorpion-
fish Scorpaena spp. and spiny lobster Palinurus elephas in certain
Mediterranean coastal areas of Spain and France [36]. It should be also
stressed that a number of the targeted (selected) species are included in
international conventions for the protection of biodiversity, such as
those of Barcelona, Bern and Washington (CITES), the IUCN Red List
or the EU Habitats Directive, or have a high vulnerability index [36].
The most vulnerable coastal species are deemed to be long-lived and
slow-growing species with low reproductive potential (i.e. low number
of viable offspring produced by a spawning stock) and a narrow
geographic range [37], such Epinephelus spp., large labrids (e.g.

Labrus merula and L. viridis), large sciaenids (e.g. Sciaena umbra)
or large scorpaenids (e.g. Scorpaena scrofa). Vulnerable species
represent a large proportion ( > 50%) of artisanal fisheries landings
in some areas, such as in the Strait of Bonifacio in France, whereas
some species, such as large labrids (L. merula and L. viridis), have
become very rare in parts of the Mediterranean [36]. Furthermore,
many of these vulnerable species targeted by SSF are typically top
predators and their removal contributes to fishing down the food web.
These species are therefore not only vital to SSF, but also potential
indicators of environmental health [e.g. 38]. There is increasing
evidence that many coastal marine species may be placed under threat
of local, regional and ultimately global extinction by the direct or
indirect effects of selective fishing [30]. Therefore, the old fishing
patterns based on a wide variety of gears and a larger number of target
species may have provided a more balanced exploitation approach over
time in coastal waters that could help achieve ecosystem-based fishery
management.

3.3. Discards and by-catch

Despite discards and bycatch from coastal SSF usually being
considered low compared with other fisheries such as trawling
(Mediterranean SSF often discard less than 15% of the catch, contrast-
ing with trawl fisheries that discarded 20–70% of the catch) [36], the
problem could be higher than generally assumed, partly because data
for this sector are still limited, but also because not all gears used are
selective. This is especially true for trammel nets, widely used in
southern European artisanal fisheries, which catch a wide variety of
species and size ranges, and are characterized by relatively high bycatch
and discard rates (up to ≈25%) [39]. Gillnets and longlines, also widely
used in SSF, whilst being more species selective than trammel nets,
also can catch considerable quantities of non-target species and exhibit
discarding (up to 30%), including vertebrates such as seabirds, sea
turtles and marine mammals [26,28,39]. For example, discarding from
gillnetting targeting hake in the Ionian Sea can reach 30%, and
trammel-netting targeting prawns in Izmir Bay (Turkey) and spiny
lobster (P. elephas) in Spain may exceed 40% [36]. Gillnets do not
harvest the largest individuals of certain species due to their size
selective nature, especially where an optimal mesh size targeting
specific species is retained. Furthermore, due to difficulties selecting
an optimal legal mesh size in multispecies gillnet fisheries, such as
those in southern European waters, generally catch significant quan-
tities of undersized individuals of some species [28,40].

3.4. Catch and release

The practice of “catch & release” (C & R) is increasingly being
followed by many recreational fishers, and despite a priori C&R
seeming positive because fish are released alive after being caught, the
practice is raising concerns [41]. Certain angling and handling
techniques can cause great stress and subsequent death among fish
that are caught and then released [41]. Different factors contribute
significantly to mortality including hooking in internal organs, use of
natural bait, removing hooks from deeply hooked fish, water depth of
capture and warm water temperature [41]. Many of the harmful effects
can be avoided by minimizing the duration of the activity, changing the
hook size and configuration, and minimizing or eliminating handling
and time out of the water. The practice of C & R in recreational fisheries
differs greatly depending on the coastal area. In some French and
Spanish zones the practice is not widespread ( < 20% of recreational
fishers return some of their catch to the sea), probably because most
species caught are for human consumption but in other French areas it
is estimated that more than 70% of recreational fishers return some of
their catch to the sea [42].
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3.5. Impact of fishing gears on coastal habitats

Other emerging ecological impacts derived from small-scale, coastal
fisheries are related to the loss of fishing gear and the effects of
operation on sensitive habitats and sessile species. The massive use of
fixed nets (and other artisanal gears such as traps) in many traditional
coastal SSF, makes ghost fishing by abandoned or discarded gears a
potentially important problem in places such as the Atlantic waters off
the coast of the Algarve (Portugal) [43]. SSF around Mediterranean
European coasts have also been shown to impact on vulnerable habitats
such as sea grass (Posidonia oceanica) meadows, coralligenous assem-
blages and deep rocky habitats that contain sessile and fragile organ-
isms such as gorgonians, sponges and corals, and that constitute an
essential habitat for many exploited fishes [36]. The impact can occur
in several ways. First, during the deployment and retrieval of the gear,
with anchors and gear weights damaging benthic organisms. Second,
through the loss of fishing gears such as nets and hooks and lines.
These lost gears affect fish through ghost fishing as they continue to
entangle and catch fish, but also sessile animals such as corals and
gorgonians, to which the lost gear cause abrasion [44]. The deployment
of fishing gears on these fragile habitats, and the loss of fishing tackle
constitutes indirect impacts that have been poorly studied; most
studies have focused on the impact of trawling on the seabed.

It is also common for recreational fishers to lose, or discard, all
kinds of fishing gear, such as lead weights, buoys, lines and hooks,
which can cause considerable impacts on the marine ecosystem [42]. In
addition, anchoring recreational fishing boats in sensitive habitats such
as Posidonia oceanica meadows and coralligenous reefs, is increasing
with increasing numbers of recreational fishing boats using these areas
[42]. In the Portinho de Arrábida, Portugal, one of the few and by far
the largest coastal sea grass meadows along the coast of Portugal,
declined over several decades and disappeared in 2007 due to the
combined effects of dredging for bivalves and anchoring of recreational
boats during the summer [45].

3.6. The threats from using exotic species and terrestrial animals as
baits

There is an increasing threat from the use of exotic species as bait in
recreational fisheries, which can also be a threat to coastal ecosystems
[42,46]. In addition, to keep the baits alive and moist, live bait is
sometimes packaged with living substrates (e.g., live algae) that fishers
commonly discard into the sea and may support other living organ-
isms, such as small crustaceans, snails and worms. This may result in
exotic invertebrates establishing in the new ecosystem, as has recently
occurred with the introduction of the Korean ragworm (Perinereis
linea) in Mar Menor (western Mediterranean) [47]. While these exotic,
imported baits are not used in artisanal fisheries, pieces of terrestrial
animals from butchers and slaughterhouses are occasionally used as
baits in basket traps used in artisanal fisheries in specific areas, and
these terrestrial baits may cause local contamination problems or
constitute a vector of pathogen transmission. We are not aware if these
threats from terrestrial or exotic baits occur in other fisheries using
baits, such as offshore long-line fishing.

3.7. Temporal changes in fishing effort

Until recently, the general perception was that artisanal fisheries
had, generally speaking, a larger impact than recreational fisheries
because of much greater fishing effort. This perception is, however,
being questioned with an increase in recreational fishing effort and a
concomitant decline in artisanal fisheries. For example, estimated rod
and line recreational catches for one of the most important target
species, the common sea bream (Diplodus sargus) were equivalent to
65% of the commercial landings of the SSF on the south and southwest
coasts of Portugal [29]. Estimates of total recreational harvest of sea

bass for France, the Netherlands, England and Belgium in ICES North
Sea and North Atlantic Subareas IV and VII amounted to 1400–1500 t
[48]. Similarly, dusky grouper (E. marginatus) and brown meagre
(Sciaena umbra) have become highly vulnerable to spearfishing, one of
the common gears used in recreational and sports fishing during the
summer along the Mediterranean coast [49,50].

There also appears to have been seasonal changes in recreational
fishing effort that have led to changes in exploitation patterns. More
people now have the possibility to fish all year round (e.g. retired and
unemployed people) and this has extended the fishing season from the
tourist (summer) season to other seasons. This pattern seems to have
also occurred in artisanal fisheries in some places, such as Cape Creus:
in former times some fishing gears, such as trammel nets, were only
used in spring and summer when small boats encountered optimum
weather conditions. Nowadays trammel nets are used all year round
because of upgrading of fishing boats’ size, and improvements in
engine and gear technologies. Overall, these seasonal changes in fishing
effort have broken the “natural seasonal closure” that existed during
the winter, which over the long term could affect negatively a number
of coastal species.

3.8. “Fishing the line” in marine protected areas

Marine protected areas (MPAs) can be beneficial for rebuilding
coastal fish stocks and enhancement of fishing yields [49]. However,
the establishment of MPAs, particularly of no-take areas, is often
viewed as a conflict between conservation and fishing [36]. Although
MPAs with partial protection seem to confer advantages, such as
enhanced density and biomass of fish, compared with areas with no
restrictions, the strongest responses seem to occur for areas with total
exclusion of fishing [51]. However, fishing restrictions in MPAs and the
implementation of no-take zones have forced a spatial redistribution of
fishing effort to areas adjacent to the new restricted fishing zones [52].
The redistribution of fishing effort has resulted in effort concentration
near MPA boundaries (“fishing the line”), that in turn can affect the net
export of adult biomass (spillover effect) from the marine reserves
outwards into the adjacent waters and weakens the fisheries enhance-
ment benefits of the MPAs [53]. Although this effect may also occur in
industrial fishing modalities, such as trawling and purse-seining, it
mostly affects SSF in protected areas as has been observed in French,
Spanish and Maltese MPAs [36].

3.9. Increasing complexity of coastal fisheries

Recreational fisheries are becoming increasingly more complex
because of improvements in technology and gears, which de facto
increase fishing efficiency. For example, recreational boat and shore
fishers in coastal zones now use increasing levels of technology of
fishing gears and related components such as boats, and electronic
equipment, and take advantage of the latest technologies such as GPS,
depth sounders or fluorocarbon lines and graphite in fishing rods.
There is also an increasing sophistication of the techniques and bait
types used (from artificial to natural ones, with the extensive use of
exotic species; see Section 3.6) to target particular species. For
example, the ‘slow pitch’ technique and new artificial lures such as
jigs seem to increase the catchability of vulnerable species such as
Dentex dentex and jigging imported from Japan impacts on squid.
Finally, recreational fishing competitions, which are becoming increas-
ingly popular in many places on the Mediterranean and Atlantic coasts,
often target certain fish sizes and vulnerable species [34]. For example,
spearfishing competitions can temporarily reduce the abundance of
Labrus bergylta, their main target species, by up to 83% in Galician
waters in the north-western Spain [54].

Although it may not be as evident as with recreational fishers,
artisanal fishers have also progressively shifted towards more sophis-
ticated fishing gears. Despite the general decline in the number of
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artisanal fishers in many coastal areas, certain fishers have invested in
larger boats equipped with the latest technology and therefore can
employ a much greater fishing capacity than previously. An example is
the Balearic Islands where, despite a notable decrease of the number of
boats, landings have remained stable [55].

3.10. Negative effects of invasive species

Invasive species are now becoming a serious issue in marine
environments, both directly through competition, predation and
spread of diseases and indirectly through change in species composi-
tion and ecosystem functioning. These species are either deliberately
introduced to increase productivity or value of product, especially of
aquaculture systems, or they have invaded through human induced
pathways such as ballast water, or new waterway connections, such as
the Suez Canal; the latter are known as Lessepsian species. While some
Lessepsian species provide economic benefits for coastal fisheries in
European Mediterranean countries, others cause economic losses. For
example, the silver-cheeked toadfish (Lagocephalus sceleratus) is
causing economic losses to small-scale fishers in the Mediterranean
by damaging their fishing gears and eating the fish entangled in the
nets. It also poses a risk to human health if consumed, as it is highly
poisonous. This species has caused total losses of around € 2 million
per year for small-scale fishers along the Mediterranean coast of Turkey
[56].

Another invasive species causing concern in the Mediterranean is
the jellyfish Ropilema nomadica. The jellyfish exhibits frequent bloom
events, with huge population explosions, and creates hazards to coastal
fishing activities. Sometimes it can account for 80% of gillnet, trawl or
purse seiner catches and the fishing gears are so overloaded with this
species that fishers leave the nets in the sea [57]. Another important
consequence of the jellyfish blooms is reduction in zooplankton and
ichthyoplankton biomass and the subsequent altering of trophic webs
on which higher predators rely. In this way, jellyfish affect coastal
fisheries [58].

3.11. Climate change

Increase of sea temperature is impinging on the abundance of some
cold water species by shifting their stock distributions towards colder
waters (higher latitudes or deeper waters, see e.g. [59,60]). Together
with the habitat expansion for some warm water species [59,60], this is
likely to lead to increases in fish productivity at higher latitudes at the
expense of tropical and sub-tropical areas [60]. The latter includes
southern European coastal areas and many developing countries in
Africa and Asia where small-scale fisheries play an important role. SSF
could be more affected by climate change in some areas such as the
Venice Lagoon (Italy) where the catch is composed entirely of species
from cold and temperate latitudes [36]. Whereas recreational fishers
may be able to adapt to these shifts provoked by climate change by
shifting their operations (hobby) towards new areas, the intrinsic
nature of artisanal fishing can be a handicap for many fishers that rely
on local, nearshore stocks. The low investment level of the activity
(small boat size) does not allow (or restricts) the movement of these
fishers to other fishing places when local fish stocks decline for
whatever reason. Furthermore, increasing sea temperatures are in-
creasing the threat of invasive species in coastal ecosystems, which in
turn can affect SSF. As explained in Section 3.10, state in the Eastern
Mediterranean, the invasive species pufferfish (L. sceleratus) affects
particularly SSF because this poisonous species feeds on commercial
species entangled in nets, leading to significant losses of income and
damage to fishing gears [56].

4. Socioeconomic factors

4.1. Competition between stakeholders

The increase in recreational and subsistence fisheries is altering the
classic features of coastal fishing and placing increasing pressure on
vulnerable coastal species, some of which are being intensively targeted
by fishers [61]. In many places this is leading to an increase of
competition for coastal resources between recreational and artisanal
fishers. For example, in two Turkish MPAs almost all (96%) recrea-
tional fishers sold their catch on the black market, creating illegal and
unfair competition in the market with professional fishers [24]. In
other countries such as Spain, the Netherlands and Portugal there are
also complaints by professional fishers that recreational fishers sell
their catch to local restaurants [36,62]. Although the sale of catches
from recreational fishing is not permitted in any Mediterranean EU
country (except Malta, where nothing is specified in the legislation),
over 50% of managers of Mediterranean MPAs confirmed they are
aware of the existence of the illegal sale of catches by recreational
fishers [62].

The increase in recreational fisheries raises a major challenge when
it comes to measuring economic benefits. Recreational fisheries gen-
erate mainly non-market benefits, and hence measuring them requires
the use of, for example, contingent valuation and travel cost methods
[62]. However, the economic value of recreational fishing is usually
significant, as has been shown for Baltic salmon harvested by com-
mercial and recreational fisheries [63].

Small-scale fisheries in Europe also face competition, for space and
market access, from other fishing activities such as commercial
trawling and recreational activities such as scuba diving or aquaculture.
Among these uses, trawling appears to be an increasing source of
conflicts with SSF. For example, in Greece and Spain there is strong
competition between SSF and trawling in gulfs and other closed areas
where trawling fishing is forbidden [4,64]. In the German Baltic coast,
competition between SSF and trawling targeting the western Baltic
herring (Clupea harengus membras L) stocks arose after the decline of
the cod stocks [65].

4.2. Other socioeconomic factors

Apart from competition between different fisheries stakeholders,
the observed decline in artisanal fisheries in many European countries
is driven by other socioeconomic factors. They include a shift in
employment towards service activities such as tourism, the substitution
of artisanal activities by more industrialised, technical fisheries, and
less support from governments (which tends to favour industrial
fisheries; [4]). Moreover, the high mean age of artisanal fishers and
low profit from most fishing activities threatens the next generation of
fishers [4,7]. For example, it is difficult for young fishermen in Greek,
Swedish and Spanish waters to continue with the family fishing
tradition because they considered that ‘there is no future in fishing’
and therefore the younger generations look for alternative jobs
[4,8,66]. However, in most instances, these alternative employment
opportunities are not suitably matched to the skill sets, education or
desires of small-scale fishers [2,66].

Another cause for the decline of artisanal fisheries (and other fleets)
is related to the management of national quotas using ITQ systems,
such as in the Netherlands and Denmark. Fishers, especially young and
small scale fishers, find it difficult to get access to quotas, since prices to
buy or lease quotas are high [67] and as a solution Dutch SSF fish non
quota, high-value species. The immense amount of bureaucracy and
regulations (e.g. prohibition to fish for multiple species) are also a
handicap for artisanal fishers in countries such as Sweden [8], because
they make it difficult for them to sustain their livelihoods and their way
of life. Finally, it is also important to note that despite the general
decline in number of artisanal fishers, in some places people have
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enrolled as artisanal fishers in recent years as the economic crisis has
forced them to find supplementary jobs or sources of income [68].

Limited institutional capability to conduct monitoring, control and
surveillance of fishing activities is also being exploited by SSF fishers
(large number of landing ports, inspections not frequent enough to
encourage compliance and lack of control over the issuing of profes-
sional SSF licenses in some countries such as Greece). A proportion of
the total catch goes unreported, finishing directly in restaurants or on
the black market (these landings should not be ignored).

5. Recommendations for the management of coastal
fisheries

Modern fisheries management strategies draw on insights into
biological, environmental, social and economic issues, and on how
they are interconnected at local, regional and/or national scales [69].
Taking into consideration all aspects previously discussed, coastal
fisheries are going through a period of major transition that is not
only changing traditional perceptions about these fisheries, but is also
encompassing new biological and ecological impacts on coastal eco-
systems that remain poorly understood or even unknown in some
cases. It is difficult to generalise about the social and economic
challenges and the associated biological impacts of the recreational
and small scale artisanal fishing sectors, because each of the fishing
methods has its own characteristics. Nevertheless, a number of
recommendations regarding the future of coastal fisheries to address
the gaps in knowledge and management were forthcoming from the
workshop on which this paper is based. In the face of the sustainability
problems of many industrial fisheries, coastal fisheries should play a
key role in the search for exploitation patterns with lesser ecological
impact, and therefore particular actions are needed to tackle the
challenges identified.

5.1. Address the lack of information on coastal fisheries

Given the paucity of high quality data about SSF, it would be
desirable to implement cost-effective data collection, promote regular
monitoring using appropriate methods (e.g. onboard/port surveys,
historical reconstruction through the installation of blue boxes on
board vessels). The development and implementation of a common
monitoring scheme, for both artisanal and recreational fishing, is
urgently needed in European and adjacent waters. In particular, data
on new species targeted by recreational fisheries should be collected at
sea through the data collection framework (DCF) and social and
economic data should be gathered to obtain an accurate profile of
these fishers and their activities. Data collection should take into
consideration the requirements of newly developed data-deficient
methods for stock assessment and the MSY and ecosystem based
management guidelines under the reformed CFP. It is essential to
investigate in greater depth local fishing practices and the economic
dependence of local communities on SSF and recreational fisheries, as
well as to improve our understanding of the consequences of stopping
illegal fishing on local economies and livelihoods [1]. It is also desirable
to implement biological assessment studies using new methods, e.g.
fish tracking devices, data loggers, mobile phone systems, spatial
analysis/management, models (e.g. Ecopath/Ecosim/OSMOSE/ISIS)
and indicators (e.g. trophic level and vulnerability of fish) to improve
our understanding of the importance and functionality of these fish-
eries [e.g. 69]. An integrated comparative assessment of the sustain-
ability of fishing exploitation patterns (combinations of area, season,
fishing gear, and target species), which includes biological, conserva-
tion, socioeconomic, and management criteria, the so called the
“Métier Sustainability Index” is an example of such an approach. It is
designed using the traffic lights approach and comprises 25 indicators
that refer to the “health” of the fisheries [27].

The monitoring, study and management of coastal fish and fisheries

should thus be a priority if a sustainable, integrated use of coastal
resources is to be achieved, which is a goal of the EU Marine Strategy
framework. In this sense, governments (regional, national and EU) and
other institutions with interests in coastal fisheries science, assessment
and management (i.e. expert committees such as STECF, GFCM, FAO;
research centres, universities and recreational and artisanal fishing
organizations or associations) need to address the paucity of informa-
tion required for appropriate management of coastal resources and
make adequate preparation for the challenges arising from environ-
ment impacts, climate change and socioeconomic challenges in coastal
fisheries. It is also imperative to estimate accurately the social and
economic value of coastal fisheries as well as their biological and
ecosystem impacts, and compare them against large scale fisheries.

5.2. Implement effective management actions

There is an urgent need for coastal fisheries management to become
more adaptive, practical and objective-oriented if we want to maintain
SSF for future generations. Where traditional management measures
and exploitation patterns are not realising sustainability, it may be
necessary to consider some specific actions for SSF. Although many of
these actions could also be recommended for other types of fisheries,
such as trawling, these actions need to be developed particularly for
SSF in specific countries, areas and fishing modalities. They include:
(1) Effort control and access limitations [55], with effective surveil-
lance; (2) MPAs and the establishment of new protected areas with no
take zones (NTZs) and closed seasons; (3) Promote best practices to
reduce bycatch and reduce discard mortality while avoiding damage to
sensitive marine species and habitats; (4) Implement existing legisla-
tion (and formulation of legislation where it does not exist), such as
establishment of recreational fishing licenses [14], and fisheries
certification systems and restrictions on gears to protect juveniles
and mega spawners; (5) Conduct pilot studies on the ecological and
socio-economic feasibility of the landing obligation (discards ban) in
different types of métiers that would fall within the SSF umbrella; (6)
Promotion of a balanced approach that distributes a moderate fishing
effort among species and sizes above the mean length at maturity. A
“balanced approach” might alleviate many of the ecological effects of
fishing by avoiding intensive removal of particular components of the
ecosystem, while distributing a moderate mortality from fishing across
the widest possible range of species and sizes in an ecosystem and
supporting sustainable fisheries [30]. However, it should be noted
some consider that empirical evidence supporting the balanced
approach is scarce and questionable [e.g. 70], and that moderate
harvesting of resilient species for human consumption, with least
possible impact on stocks and ecosystems, is still the most promising
approach for sustainable use of the marine resources. (7) In the context
of the balanced approach there is a need to promote traditional and less
impacting fishing gears. For example, there have been attempts to
substitute trawls used in deep water crustacean fishing in Portuguese
waters by traps, which have a much lower impact on bottom habitats
[71]. In terms of recreational fisheries, there are also examples of
attempts to mitigate ecosystem impacts through the use of alternative
fishing tackle, such as circle hooks (to minimize bycatch mortality) and
non-lead sinkers [e.g. 72].

Having said that, it is also important to recognise that the use of
transitional (or adaptive) management strategies will likely be less
disruptive to social systems, more likely to build social consensus, and
promote more appropriate tools for each situation, rather than extreme
actions such as discard bans, quota introductions and spatio-temporal
restrictions [73], and these should be considered at the onset. Four
steps can be used to manage SSF: (1) diagnose the fishery regularly; (2)
enable an adaptive management system; (3) constrain exploitation
within ecological limits; and (4) share management responsibilities
[74]. Such actions should help address conflicts between commercial
and recreational fisheries should they exist [75].
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In addition, different economic measures could be considered to
improve the economic performance of the fisheries, such as direct
selling, which has a potential economic advantage. In some places it is
forbidden to sell catches directly to fishmongers or individual buyers
(this is considered as black market), although artisanal fishers do not
always follow this rule. In some other places, it is legal to sell directly:
several Dutch small-scale fishers try to sell their products in organic
markets, to local restaurants, and to small organic supermarkets. As
these small-scale fishers often target species that are not regulated by
quota, they are not obliged to register their fish at the auction [25].
Some catches show a substantial increase in value from the time of
landing to the final sale, doubling or tripling their value at the last step
of sale. Thus direct sales could be considered if this is done under a
regulated system where information about the sale (quantity and price)
is recorded. It is also important to give more attention to the seasonal
change in value of catches from artisanal fisheries. In some parts of the
EU, mostly the south, during the tourist season (summer time) fishers
get improved revenues, even though the volume of catches is not great,
due to higher demand in restaurants and fish markets.

Poaching, a general word for illegal fishing actions such as fishing in
forbidden areas, selling on the black market, using banned gears, using
more and longer gears than allowed by regulation, or the existence of
retired professional fishers still commercializing their catch, is common
in coastal fisheries and must be tackled by increasing surveillance,
environmental awareness and enforcement. The EU and its member
states must establish specific management plans and legislation for SSF
and recreational fisheries. For the SSF sector, it is necessary to
determine the social and economic importance of this activity, to gain
legitimacy for exploiting fisheries resources and to enhance its devel-
opment (e.g. through marketing and infrastructure-investments). For
recreational fisheries, it is necessary to document/demonstrate the
social and economic value of the activity using appropriate indicators,
such as the recreational fishing index, contingent valuation, or travel
and harvest cost assessment rather than absolute values of the catch to
appreciate the considerable economic importance of recreational fish-
eries [24].

Irrespective of the above measures, steps must be taken regarding
the implementation of the landings obligation adopted in the 2013
reform of the CFP. By 2019, all fisheries in the EU managed under the
CFP will be required to land all catches, including bycatch, but evidence
about the benefits of this action to SSF is still needed [20]. Additional
challenges, such as the need to increase labour for handling and sorting
on board, as well as processing at ports and raising awareness of fishers
to promote fishing strategies that minimize unwanted species and size
of fish, also need to be addressed [20,23].

Co-management approaches, promoting fishers’ awareness and
participation in the decision-making process and implementation in
all regulations, are without any doubt needed to help achieve the CFP
goals. Managers should promote the involvement of traditional small-
scale fishing organizations (such as prud'hommies, confraries or
cofradías), which traditionally had responsibilities regarding manage-
ment of fishing activities in their zones through regulatory, jurisdic-
tional and disciplinary powers. The involvement of recreational fishing
clubs and associations in the decision-making process should also be
promoted [76]. Participation of fishers in the management process will
contribute to incorporate fisher's knowledge and views in the design,
zoning decisions, creation and development of new MPAs (particularly
no-take zones), as well as the implementation of fisheries management
plans, has the potential to increase compliance with rules and regula-
tions. Furthermore, partnership charters between fishers and fisheries
managers, such as those established in Port-Cros and Banyuls-Cerbere
(France) and the Strait of Bonifacio (Italy), should be promoted as a
useful tool to engage fishers in the co-management of their activity.
However, it should be recognised that not all small scale fishers are well
organised and represented [25]. Finally, area-based fishing rights,
commonly referred to as Territorial Use Rights for Fishing (TURFs)

programmes, which allocate secure, exclusive privileges to fish in a
specified area to groups, or in rare cases individual artisanal fishers,
should also be considered. TURFs are based on co-management
approaches to common property resources and they promote the
transfer or establishment of rights among key fishery stakeholders
who have an interest to mitigate or solve some of the problems
associated with the use of common resources under open-access
regimes. All these aforementioned approaches and management plans
should be considered within the framework of the Ecosystem Approach
to Fisheries (EAF), the Voluntary Guidelines for Securing Sustainable
Small-Scale Fisheries in the Context of Food Security and Poverty
Eradication [77], and the EIFAC Code of Practice for Recreational
Fisheries [78], which represent a global consensus on principles and
guidance for artisanal and recreational fisheries governance and
development. In this sense governments should respect and protect
all forms of legitimate tenure rights of small-scale fishers, taking into
account, where appropriate, customary rights to aquatic resources and
land and small-scale fishing areas enjoyed by SSF communities.

5.3. Small-scale coastal fisheries policy integration: a
multidisciplinary perspective

Considering all biological and socioeconomic characteristics of SSF
in the EU, it is concluded that it is necessary to focus on coastal
fisheries policy formulation where any further collaborations and
discussions should be multidisciplinary, with active participation from
stakeholders (artisanal and recreational fishing), government and
relevant research institutes and universities. The desired policy issues
need to be identified, based on current knowledge, but allowing for
adjustments and changes as scientific understanding of coastal fish-
eries and their impacts increases. The integration of key policy and
science needs must create an opportunity to advance key measures that
are important to both artisanal and recreational fisheries in a colla-
borative and multidisciplinary manner. In this context, it is necessary
to integrate the different approaches (biological, social and economic),
with active participation from stakeholders, government and relevant
research institutions, to better evaluate and manage coastal fisheries
and the challenges they face if a sustainable use of coastal resources
and healthy livelihoods are to be achieved.
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