ORIGINAL RESEARCH
published: 31 January 2020
doi: 10.3389/fmars.2020.00023

Assessing Knowledge Gaps and
Management Needs to Cope With
Barriers for Environmental,
Economic, and Social Sustainability
of Marine Recreational Fisheries: The
Case of Spain
Edited by:
Tomaso Fortibuoni,
Higher Institute for Environmental
Protection and Research (ISPRA), Italy
Reviewed by:
Jennifer Leigh Bailey,
Norwegian University of Science
and Technology, Norway
Ioannis Giovos,
iSea, Greece
*Correspondence:
Pablo Pita
pablo.pita@usc.es
Specialty section:
This article was submitted to
Marine Affairs and Policy,
a section of the journal
Frontiers in Marine Science
Received: 30 July 2019
Accepted: 13 January 2020
Published: 31 January 2020
Citation:
Pita P, Alós J, Antelo M, Artetxe I,
Biton-Porsmoguer S, Carreño A,
Cuadros A, Font T, Beiro J,
García-Charton JA, Gordoa A,
Hyder K, Lloret J, Morales-Nin B,
Mugerza E, Sagué O,
Pascual-Fernández JJ, Ruiz J,
Sandoval V, Santolini E, Zarauz L and
Villasante S (2020) Assessing
Knowledge Gaps and Management
Needs to Cope With Barriers
for Environmental, Economic,
and Social Sustainability of Marine
Recreational Fisheries: The Case
of Spain. Front. Mar. Sci. 7:23.
doi: 10.3389/fmars.2020.00023

Pablo Pita 1,2* , Josep Alós 3 , Manel Antelo 2,4 , Iñaki Artetxe 5 ,
Sebastián Biton-Porsmoguer 6 , Arnau Carreño 6 , Amalia Cuadros 7 , Toni Font 6 ,
José Beiro 8 , Jose A. García-Charton 7 , Ana Gordoa 9 , Kieran Hyder 10 , Josep Lloret 6 ,
Beatriz Morales-Nin 3 , Estanis Mugerza 5 , Oscar Sagué 11 , José J. Pascual-Fernández 12 ,
Jon Ruiz 5 , Virginia Sandoval 7 , Elena Santolini 7 , Lucía Zarauz 5 and Sebastián Villasante 1,2
1

Department of Applied Economics, Faculty of Political and Social Sciences, University of Santiago de Compostela,
Santiago de Compostela, Spain, 2 Campus Do Mar, International Campus of Excellence, Vigo, Spain, 3 Instituto Mediterráneo
de Estudios Avanzados (CSIC-UIB), Esporles, Spain, 4 Faculty of Economics and Business Administration, University
of Santiago de Compostela, Santiago de Compostela, Spain, 5 Marine Research Division, AZTI, Sukarrieta, Spain, 6 Institute
of Aquatic Ecology, University of Girona, Girona, Spain, 7 Departamento de Ecología e Hidrología, Universidad de Murcia,
Murcia, Spain, 8 Federación Gallega de Pesca Marítima Responsable y Náutica de Recreo, Vigo, Spain, 9 Centro de Estudios
Avanzados de Blanes (CEAB-CSIC), Blanes, Spain, 10 Centre for Environment, Fisheries and Aquaculture Science,
Lowestoft, United Kingdom, 11 International Forum for Sustainable Underwater Activities, Barcelona, Spain, 12 Departamento
de Sociología y Antropología, Instituto de Investigación Social y Turismo, Universidad de La Laguna, La Laguna, Spain

The European Parliament is concerned about the lack of information on the relevance
of nine million Europeans engaged in marine recreational fishing (MRF), committing
Member States to encourage environmental and socioeconomic sustainability of the
sector. The objective of this paper is to provide recommendations to guide research
actions and management policies, based on the case of Spain, a key country because
its complex administrative regimen and the intensive use of its coasts, including
900,000 recreational fishers. A review of the state of the knowledge was performed to
identify research gaps, while governance challenges were identified in an International
Symposium on MRF. In the last two decades research on MRF was remarkable
(139 publications). However, public investment in research (€2.44 million in the same
period) should be improved to cover knowledge gaps on socioeconomic relevance,
on impacts on vulnerable species and on implications of global warming. The license
system should be standardized to allow estimation of effort, catch and expenditure.
Social networks, mobile applications, fisher ecological knowledge, and citizen science
programs could help to develop cost-effective research and management. Sciencebased, adaptive policies should improve the allocation of resources between MRF and
other stakeholders, introducing co-management to reduce conflicts.
Keywords: marine recreational fisheries, participation rates, socio-ecological relevance, fisheries science, Spain
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Morales-Nin et al., 2005) and it has been highlighted in
different scientific meetings [e.g., Mediterranean Congress of
MRF in 2006, Transversal Workshop on the monitoring of
recreational fisheries in the General Fisheries Commission
for the Mediterranean (GFCM) area in 2010, or in the first
Workshop on Recreational Fishing on the Iberian Atlantic
Coast in 2016]. In Spain there are about 900,000 marine
recreational fishers (Gordoa et al., 2019). Despite the scarcity
of information on their contribution to the national economy,
it is likely to be important as the direct expenditure has
been estimated to be €729 euros per year and fisher (Hyder
et al., 2018). However, there is no systematic collection of
information about MRF catches in Spain as required under
the DCMAP. In addition, no information on expenditure
and social benefits is collected, despite recommendations
from the European Parliament (2018) and the Working
Group on Recreational Fisheries Surveys (WGRFS) of the
International Council for the Exploration of the Sea (ICES).
Apart from Atlantic cod that does not occurs in Spanish
waters and ICCAT-managed species, the current status of
none of the stocks under DCMAP regulations has been
assessed in Spain.
This situation is especially relevant for fisheries managers
since concerns have emerged recently about the sustainability
of some of the targeted stocks due to the lack of basic data
(Lloret et al., 2016; Pita et al., 2017). It seems necessary
to increase the research effort to manage MRF in a more
scientifically based way, improve the quality of the fishing
experience to recreational fishers and reduce conflicts
between recreational and commercial fishers, and with
other users of the marine environment (Cardona and
Morales-Nin, 2013; Pascual-Fernández et al., 2015; Lloret
et al., 2016; Pita et al., 2017). The capability and capacity
to develop monitoring and scientific-based assessments
of MRF exists in marine research institutions in Spain.
However, we hypothesize that a change is needed from
research, management and policy institutions, and in key
stakeholders, to get the most out of the accumulated scientific
knowledge and to pay due attention to the management
of MRF.
Scientific institutions and fisher associations, with the
collaboration of public administrations and environmentalist
NGOs, organized in September 2018, the first International
Symposium on MRF (ISMAREF 2018) in Galicia (NW
Spain). During the different sessions of the ISMAREF
2018, covering key topics on biology, ecology, economics,
governance and sociology, over 100 participants, mainly from
different Spanish regions but also from other EU countries,
with a wide range of expertise discussed transdisciplinary
strategies to promote environmental, economic and social
sustainability of MRF in Spain and other European areas.
Different governance strategies and management initiatives on
MRF were put in common and discussed, and key challenges
were identified. All this information has been collected,
analyzed and put into context in this paper in order to
provide recommendations to guide both fisheries research
actions and governance policies. The results of this study can

INTRODUCTION
Marine recreational fishing (MRF) is an important activity
across Europe, with almost nine million fishers involved,
who spend almost six billion euros each year on the activity
(Hyder et al., 2018). However, research on MRF has been
limited in Europe, especially in Southern Europe (Pita
et al., 2017), despite the long cultural tradition, and high
social value especially in the Mediterranean (Lloret et al.,
2016). Furthermore, MRF impacts on European fish stocks
(Strehlow et al., 2012; Kleiven et al., 2016; Hyder et al.,
2018), with 2–43% of total removals of some stocks due
to MRF (Radford et al., 2018). The European Union (EU)
recognized the importance of MRF and Common Fisheries
Policy (CFP) states that “recreational fisheries can have a
significant impact on fish resources and Member States should,
therefore, ensure that they are conducted in a manner that
is compatible with the objectives of the CFP” (European
Parliament and Council of the European Union, 2013). Under
the EU Data Collection Framework and Multiannual Plan
(DCMAP) Member States must provide data on catches and
releases of Atlantic cod Gadus morhua (Linnaeus, 1758),
Atlantic salmon Salmo salar (Linnaeus, 1758), European
eel Anguilla anguilla (Linnaeus, 1758), European seabass
Dicentrarchus labrax (Linnaeus, 1758), pollack Pollachius
pollachius (Linnaeus, 1758), sea trout Salmo trutta trutta
(Linnaeus, 1758), elasmobranchs and highly migratory species
under the management of the International Commission
for the Conservation of Atlantic Tunas (ICCAT), with
requirements varying between regions (European Commission,
2016; European Parliament and Council of the European
Union, 2017). The DCMAP has led to the inclusion of MRF
removals in limited number of stock assessments including
European sea bass in ICES divisions 4b,c, 7a,d–h, 8a,b
(e.g., ICES, 2018a), Atlantic salmon and sea trout in the
Baltic Sea (e.g., ICES, 2018b) and western Baltic cod (e.g.,
ICES, 2018c).
In addition to the problems associated with the scarcity
of information on MRF, the management of MRF in
Europe is hampered by a complex and disperse legal
framework, with multiple administrations involved at
local, regional and national levels, that varies between
aspects of the activity. MRF also interacts with other
uses of the marine environment other than commercial
fishing, such as aquaculture, navigation, and tourism
(Pita et al., 2018b). Therefore, in order to successfully
manage such complex socio-ecological systems it is
essential to perform a detailed assessment of the critical
gaps in the scientific knowledge and identify potential
country-specific approaches to resolve these issues. To this
end, this paper investigates the state of the knowledge
of MRF in Spain, a key country in Europe due to the
complexity and intensity of use of its extensive coastal
ecosystems, that include the Atlantic Ocean and the
Mediterranean Sea.
The notion that sound information is needed to address
the management of MRF in Spain is not novel (see e.g.,

Frontiers in Marine Science | www.frontiersin.org

2

January 2020 | Volume 7 | Article 23

Pita et al.

Marine Recreational Fisheries in Spain

FIGURE 1 | Map of Spain with coastal regions highlighted in gray.

However, their MRF activity may be relevant due to the high
number of tourists (83 million in 2018) and the increasing
number of people living in the Spanish coasts, especially in the
Mediterranean and the South (Morales-Nin et al., 2015).
The management of MRF in Spain is mainly based on
the distribution of government competencies between the
Government of Spain and 12 coastal regional governments,
namely Andalusia, Asturias, Balearic Islands, Basque Country,
Canary Islands, Cantabria, Catalonia, Ceuta, Galicia, Melilla,
Murcia, and Valencia (Figure 1), which makes an extremely
complex system (Pita et al., 2018b). Most of these regional
Governments began to autonomously manage their respective
recreational resources in the 1980s of the 20th Century (see
e.g., Pita and Villasante, 2019). The formal regulation of the
activity begun in 1963, when the first Spanish regulation on
MRF was enacted, creating the first license regime for MRF
(Gobierno de España, 1963). Subsequently, the different regional
governments created various licensing regimes with different
typologies (e.g., some regions group shore and boat anglers, while
others have separate licenses for both platforms), durations (from
one to several years), costs (with relevant differences for the
same purpose), and diverse access requirements. However, each
of these licenses are valid throughout the country.

be used as a guide to develop similar assessments in other
regions and countries.

MATERIALS AND METHODS
The Coastal Socio-Ecological System of
Spain
Spain has one of the longest coastlines in Europe, with roughly
5,000 km of continental coasts and another 3,000 km divided
almost equally between the archipelagos of the Balearic and
Canary Islands, in the Mediterranean Sea and the Atlantic Ocean,
respectively (Figure 1). Due to its geographical location, between
the Atlantic Ocean and the Mediterranean Sea, the Spanish
coastal ecosystems are exceptionally diverse, including species
of three different temperate marine biogeographical regions:
Atlantic, Mediterranean and Macaronesian (which includes
the Spanish Canary Islands, the Portuguese archipelagos of
Azores, Madeira and Salvagems, and Cape Verde); with the
latter including several subtropical species (Templado, 2011).
A recent study on the species composition of MRF reinforces this
biogeographical categorization (Dedeu et al., 2019).
The Spanish coastal seas have traditionally been exploited
by one of the largest commercial fishing fleets in the world,
with about 8,500 vessels, most of them involved in Small Scale
Fishing (SSF), operating in national fishing grounds (Gobierno de
España, 2018). Commercial vessels share the coastal ecosystems
with a thriving recreational fishery (Gordoa et al., 2019).
A worldwide large tourism sector is still expanding in some
coastal regions, adds complexity to the socio-ecological system
because tourists have a strong presence (Santana, 1997; CortésJiménez, 2008). MRF is not the main motivation of tourists,
because they engage in many different recreational activities
including swimming, snorkeling, scuba diving, or sailing (PeñaAlonso et al., 2018; Depellegrin et al., 2019; Drius et al., 2019).
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Data Collection and Analysis of the
Information
Current Status of Knowledge on MRF
In order to analyze the state of the knowledge about research
on MRF in Spain, the database ISI Web of Knowledge (available
at http://apps.webofknowledge.com) was used to select scientific
publications related to MRF in Spain by using in the title or in the
theme of the publication the following search string: “[“Spain”
AND (marine AND recreat ∗ AND fish∗ )].” The search included
all scientific articles published in English until the cut-off date
of the end of 2018. In addition, expert knowledge of scientists,
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managers, leaders of recreational fishers’ associations and of
stakeholder’s organizations related with the use of coastal seas,
identified through a snowball sampling procedure (Goodman,
1961) was included. The procedure started with a small group
of initial informants identified by the authors and expanding
it through their contacts and social networks, which were used
to identify additional sources of information to be included in
the analysis. Thus, scientific papers undetected by the ISI Web
of Knowledge search engine, research projects, contributions
to scientific meetings, master and doctoral academic thesis,
books and book chapters, and gray literature (technical and
dissemination reports), including texts published in Spanish,
were also identified and analyzed.
A database was created with the information gathered from
the publications and projects on MRF, including details of the
publication (title, name and discipline of authors, year, and type
of publication) and the project (title, executing, and financing
institution and funded amount). In addition, context of the
studies was identified (years in which they were developed,
geographical location and type of methodologies used), the key
topics covered (grouped in ecology, economics, governance, and
sociology after a critical reading by the main investigator), the
main results obtained, and the studied species. Since the number
of publications and projects should be only considered as an
indicator of the knowledge accumulated around each of the
themes explained above, a more comprehensive analysis was
made by identifying the main findings of the publications in each
of the key topics in the section “Results,” while they have been put
in context in the section “Discussion.”

FIGURE 2 | Number of research texts about marine recreational fisheries in
Spain published by year up to 2018, grouped by category. Line shows the
annual funding invested in research projects in the same period (figures show
the number of projects by year).

to include key players with high level of knowledge about MRF
from all backgrounds. Around 100 experts attended, including
scientists (39% of total), recreational fishers (37%), managers and
policy makers (17%), NGOs (5%), and commercial fishers (2%).
It is important to note that the information obtained from
the analysis of interventions (discussions and presentations)
during the ISMAREF 2018 was largely based on opinions. In
the case of scientists, these opinions were based on the research
conducted by themselves or by other colleagues, in the case of
members of the administrations they used legal references in
many cases, while fisher’s discourses were based on their own
practical knowledge or on the knowledge of some fishers in the
case of representatives of fishers’ associations. Although it is
difficult to obtain empirical generalizations from these data, it
is expected that the information provided by a wide selection of
key informants with a high degree of knowledge about different
aspects of MRF will provide a comprehensive range of views,
This will generate a useful guide for research and governance of
MRF in the future.

Challenges for the Governance of MRF
Challenges in relation to the governance of MRF in Spain
and other European regions were identified using information
derived from the discussions and presentations in the ISMAREF
2018. Detailed minutes of these sessions were obtained, and their
content in relation to challenges for the governance of MRF
was synthesized around the same key topics used to analyze
the current status of knowledge of MRF: ecology, economics
and sociology. The information was subsequently analyzed to
provide a basic roadmap to guide the future governance policies
to promote environmental, economic and social sustainability of
MRF. Throughout this process original minutes of the sessions
were routinely re-reviewed by the main investigator, especially
in cases that raised doubts on groupings of different information
on each of the preset key topics. Furthermore, these groupings
were reviewed by another investigator and discrepancies were
discussed until consensus was reached.
Some of the attendees of the ISMAREF 2018 were invited to
participate by the organizers, ensuring the presence of researchers
from the main fisheries research centers in Spain (among
other countries), and representatives of the main associations
of recreational and commercial fishers from Spain. In addition,
different Spanish public administrations and international
environmental NGOs attended. The ISMAREF 2018 was widely
publicized through written and online press, as well as in web
pages and social media, and free attendance was allowed on
request to increase participation. The sample frame was designed
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RESULTS
Current Status of Knowledge on MRF
Between 1997 and 2018, a total of 139 research results about
MRF in Spain have been published, showing a growing trend
with time (Figure 2). Research articles (69) were the most
published scientific results, followed by communications in
scientific conferences and meetings (27), and books or book
chapters (5). Reports (27) and academic thesis (11, including
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white seabream and related species like annular seabream and
common two-banded seabream D. vulgaris (Geoffroy SaintHilaire, 1817) are important in the Mediterranean Sea (Coll
et al., 2004; Morales-Nin et al., 2005; Gordoa, 2009; Font and
Lloret, 2011). Most species exploited by Spanish recreational
fisheries, included in different lists of targeted species in
the reviewed publications, have relatively fast life histories.
However, a major concern in the analyzed literature is the
catch of vulnerable fish species (Lloret et al., 2019). These
are long-lived and slow-growing species with low reproductive
potential and narrow geographic range distributions (Cheung
et al., 2005), like dusky groupers, deep-sea species, and some
sharks and rays.
In addition to direct mortality of fish due to large
competitions (Pita and Freire, 2016) and voluntary or
mandatory release (Alós et al., 2009), some indirect effects
on ecosystems have been described in Spain, including pollution
derived from lost gears in the Mediterranean (Lloret et al.,
2014), reduction in fish body sizes in the Atlantic and the
Mediterranean (Alós et al., 2014, 2016; Pita and Freire, 2014)
and impacts of use of exotic bait species in the Mediterranean
(Font et al., 2018).

master and Ph.D. documents), which are not usually part of
scientific reviews, accounted for 19% of the published texts
(Figure 2). Furthermore, since 2000, €2.44 million has been spent
on 23 research projects in Spain that studied different aspects of
MRF (Figure 2).
Most first authors of the analyzed publications were part
of ecological-oriented departments and laboratories of research
public institutions (98 researchers), followed by social sciences
(24), that included economics (14) and law (2). Multidisciplinary
departments hosted 6 of the first authors (Figure 3).
Since ecology was the main discipline (77% of the published
documents), many of the papers analyzed (40) focused on
ecological aspects of MRF, including catch and effort estimates
(28), fish survival after catch and release experiences (7),
or trophic habits (2). Moreover, over half of the papers
(59%) investigated different social aspects of the activity,
like economics (37%) and governance (32%), including laws
(24%). Four papers performed economic analyses by obtaining
cost and expenditure estimates, and six papers developed
legal reviews. Most of the papers (85) provided information
on both social and ecologic relevance of MRF in different
Spanish regions (Figure 3). Moreover, the majority of the
published studies (85) used offsite (including online, phone
and postal) or onsite surveys to achieve their results, while
the remaining were based in experiments and experiences
studying fish abundances (35), reviews (23), and expert opinion
(5) (Figure 3).
The Sparidae family was the most investigated taxon
(31% of total), followed by Labridae (10%), Serranidae (7%),
Scombridae (6%), Carangidae (6%), and Mugilidae (4%). The
most studied fish species were annular seabream Diplodus
annularis (Linnaeus, 1758) (26 publications), followed by
European seabass (24), white seabream Diplodus sargus
(Linnaeus, 1758) (24), painted comber Serranus scriba (Linnaeus,
1758) (24), and Mediterranean rainbow wrasse Coris julis
(Linnaeus, 1758) (21) (Figure 4).

Knowledge on Economic Relevance
It has been estimated that Spanish marine recreational
fishers spend at least €217 million per year on fishing
trips, fishing gears, baits, clothes, and boats (Hyder et al.,
2018). Moreover, annual fisher expenses in the Spanish
Mediterranean recreational fleet alone were estimated to reach
€534 million (Gordoa et al., 2004). Economic contribution
to regional economies has been investigated in Galicia and
the Balearic Islands where it was estimated to be €97 and
€63 million per year, respectively (Morales-Nin et al., 2015;
Pita et al., 2018a).
Other issues indirectly related to the economic contribution
of MRF have been studied in the Balearic Islands. Thus, a study
of fresh fish consumer preferences showed that the families
with a member engaged in MRF had better knowledge of fish
species and were more likely to buy high quality fish in local
markets, which might have a positive impact on local SSF
(Morales-Nin et al., 2013).

Knowledge on Ecological Impacts
Based on the review made on publications about MRF in
Spain it was possible to confirm that a basic knowledge about
the ecological relevance of this fishery has been achieved.
Thus, annual recreational catch in Spain is about 40,000 t
of marine fishes (Gordoa et al., 2019). Spanish recreational
fishers target a wide variety of species, mostly marine
fishes, but also some invertebrates including echinoderms
(Font and Lloret, 2011) and squids (Morales-Nin et al.,
2005; Cabanellas-Reboredo et al., 2012, 2014; Palas et al.,
2017). Regional differences in catch diversity between
regions have been recently analyzed by Dedeu et al. (2019),
concluding that based in the heterogeneity showed in the
targeted fish assemblages, regional studies are needed to avoid
spatial extrapolations.
Ballan wrasse Labrus bergylta (Ascanius, 1767), European
seabass and white seabream are among the most relevant species
for recreational fishers in the Spanish Atlantic (Zarauz et al., 2015;
Pita and Freire, 2016; Pita et al., 2018a), while comber Serranus
cabrilla (Linnaeus, 1758), Mediterranean rainbow wrasse and
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Knowledge on the Governance
Framework
Papers that investigated different aspects of fisheries governance
found that Spanish MRF operates within a complex legal
framework, with many administrations involved in the
management from European to local levels (Morales-Nin
et al., 2010; Pita et al., 2018b). Fishing licenses are compulsory
and management operates through restrictions on spatial and
temporal access, with rules in place limiting effort and catch
[see e.g., Morales-Nin et al. (2010) and Pita and Villasante
(2019) for descriptions of the governance frameworks in the
Balearic Islands and Galicia, respectively]. In this context,
recreational fishers show a low degree of knowledge of the
different regulations, which negatively affects their compliance
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FIGURE 3 | Research studies about marine recreational fisheries in Spain obtained from scientific texts published up to 2018. The discipline of the first author (Bio,
biology; Eco, economics; Eng, engineering; Geo, geography; Law, laws; Man, management; Mul, multidisciplinar; Nav, navigation; Soc, sociology; Unk, unknown),
main methodology (Exp opi, expert opinion; Exp, experiments; Mee rep, meeting report; Rew, review; Sur, surveys (in general); OnI sur, online surveys; Ons sur,
onsite surveys; Pho sur, phone surveys; Pos sur, postal surveys; Exp, experiments), major orientation (Ecol, ecological; Eco, economic; Gob, governance; Soc,
social) and key results (Cat/Eff, catch and/or effort; Cos/Exp, costs and/or expenditures; Leg, legal review; Soc + Eco +Ecol, socioeconomic and ecological
relevance; Surv, survival; Tro, trophic habits) are shown.

and reinforces the poor institutional fit of MRF, as was found for
the Atlantic region (Pita et al., 2017).
Notably, some conflicts between recreational fisheries and
other stakeholders, particularly small-scale fishers, have arisen

Frontiers in Marine Science | www.frontiersin.org

because of the competition for marine resources and space,
e.g., in Macaronesian marine protected areas (MPAs) (PascualFernández et al., 2015). Moreover, selling recreational catches is
not allowed in Spain, and illegal sales might be a cause of conflict
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between commercial fishers and poachers that use recreational
licenses in the Atlantic and the Mediterranean (Merino et al.,
2008; Maynou et al., 2013; Lloret et al., 2016; Pita et al., 2017).

Knowledge on Social Relevance
Recently it has been estimated that in Spain there are
approximately 900,000 marine recreational fishers (Gordoa et al.,
2019). Shore anglers are the most frequent recreational fishers
(roughly 75% of total), followed by boat anglers (20%) and by
spear fishers (5%), as found at national level (Gordoa et al.,
2019) and in Galicia (Pita et al., 2017). Gordoa et al. (2019) in
a national study, Pita et al. (2018a) in the Atlantic and MoralesNin et al. (2005) in the Mediterranean showed that most marine
recreational fishers in Spain are men (more than 95% of total)
between 36 and 53 years old. Spear fishers and boat anglers show
higher education levels than shore anglers, while shore anglers
have the highest levels of unemployment (Pita et al., 2018a;
Gordoa et al., 2019).
The wide geographical dispersion of recreational fishers
along the coast, diversity of ways to access the fishery,
and individual performance make quantifying the “human
dimensions” challenging. However, attempts to elucidate the
satisfaction and motivations of recreational fishers in the Balearic
Islands (Morales-Nin et al., 2015) and in the whole Spain (Gordoa
et al., 2019), showed that, in general, the satisfaction level is
moderate and catch is not always the main motivation, with the
complete fishing experience being very important, especially for
spear fishers. Moreover, the perceived physical and psychological
health and social benefits of recreational fishing (see, e.g., Griffiths
et al., 2016) have not yet been evaluated in Spain.

Challenges for the Governance of MRF
Ecological, economic, and social challenges for the governance
frameworks of MRF in Spain were highlighted by participants
in the ISMAREF 2018, including opportunities to address the
identified challenges in the future.

Ecological Challenges
Notably, all scientists attending the debate sessions of the
ISMAREF 2018 highlighted issues with utilizing the current
licensing system in Spain for research purposes. One of the
researchers indicated that “we have enormous difficulties in using
the current licensing system [for MRF] for scientific purposes. For
example, active licenses are not the same as licenses issued in a
year. In addition, licenses in some Spanish regions are also valid for
inland fisheries. There is also a problem with boat fishing, because
the license is allocated per boat [in some regions], and not per fisher.
It is necessary that the different Spanish administrations try to
standardize the licensing system.” It was also highlighted that the
estimations on the population size of MRF have a direct impact
on the subsequent estimates of fishing effort and catch (see e.g.,
Gordoa et al., 2019).
The ecological challenges that MRF faces in the future also
focused on the data collection about illegal, unreported, and
unregulated (IUU) fishing. Some of the scientists suspected
that fisher declarations of large pelagic fish catches, mandatory
under EU laws (Council of the European Union, 2001), were
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FIGURE 4 | Taxa studied in scientific texts about marine recreational fisheries
in Spain published up to 2018.
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One member of the public administration argued in relation
to co-management that “it is good to create expectations [of
co-management] for people, but it is a big problem when the
expectations are not met because the legal framework does not
allow its implementation.”
Finally, some of the experts expressed their concern about
hidden impacts of recreational fishers on vulnerable species,
including those that are not directly targeted by them (e.g.,
seabirds). The attendees agreed that, although the direct
impact of mortality or injury due to fishing gear may not
be relevant for seabirds, the indirect impacts caused by local
disturbances on vulnerable nesting birds may be important, so
they should be considered in future assessments and incorporated
into the management.

not accurate. They indicated that, in their experience, it is very
difficult to obtain accurate quantitative data on IUU fishing (see,
e.g., estimates of IUU for the Galician coast in Villasante et al.,
2016). Moreover, questions were raised about the opportunity
to address the collection of IUU information in the short term,
as collection of data about legal MRF activities was a higher
priority. For example, “We have come a long way in monitoring
[legal] recreational fishing catches, and we must focus on improving
those estimates. To estimate illegal fishing, we are still far away,
and it is also the Administration that must control the poachers.”
Furthermore, “in what group do we put the poachers?” asked one
of the recreational fishers and added that “there is also poaching
in commercial fishing. They are a separate group that should not be
associated with recreational fishing.”
Differences in regulatory treatment between recreational and
commercial fishers and the restrictions for recreational fishers
in MPAs attracted a lot of attention. The following statement
was raised by some of the representatives of recreational fishers
in relation to the National Parks, where only some commercial
fishing is allowed: “Why do they limit our fishing opportunities
when they do not do the same with [some] commercial fishers?”
The recreational fishers explained that, if the reasons behind the
restriction or prohibition of MRF are conservation of species
or ecosystems, it is inconsistent that the recreational sector is
banned and commercial sector are not: “A recreational fisher will
never understand why he cannot fish yet the commercial fishing
is allowed.”
Moreover, some spear fishers stressed that they have the
greatest access restrictions and explained that in many cases these
restrictions are not based on scientific evidence. They believe that
the most obvious example of this was their exclusion from some
Spanish MPAs, where some commercial and other recreational
modalities are allowed. “If you ban us, you attack a sector that pays
taxes and puts money in the bank,” explained one spear fisher.
Scientists highlighted that in MPAs with restrictions on
recreational fishing there are also restrictions for commercial
fishing in most cases, including banning of some métiers.
A member of a public administration present during the debate
stressed that “what we are looking for with a marine reserve is that
it increases the biomass both within and outside the reserve, so all
that fish both inside and outside can take advantage.” In general,
scientists and managers involved in the discussions agreed that
in the creation of new MPAs, solutions that fully satisfy all
the sectors involved are not often found, but expansion and
strengthening of the network of MPAs should not be discouraged.
In the debate on MPAs and restrictions for MRF, one of the
representatives of a recreational fishers’ association identified comanagement initiatives as important. He stated that “there seems
to be a lot of reluctance and fear of marine reserves.” Instead of
fearing marine reserves, recreational [fishers] must become part
of the advisory board. My experience of advisory boards for the
marine reserves of the Balearic Islands is fantastic. When we
meet each year, we decide what needs to be modified, both for
commercial and recreational fishing, according to the data that
scientists have gathered over the past year. “We, the recreational
fishers are asking for new marine reserves to avoid the sea becoming
a desert.”
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Economic Challenges
A representative of a national association of nautical companies
identified an important barrier to the economic development of
MRF: “In Spain, 70% of recreational boats are less than 6 m in
length and less than 10% are over 8 m.” This is due to the fiscal
regime penalizing longer boats, so in recent years there has been
little increase in the average length of boats. The opposite is seen in
the charter fishing sector, which is not under the same fiscal regime,
where average boat length has increase significantly in recent years.
As far as recreational fishing is concerned, I believe that charter
boats can be a great boost for the markets. “Today, tourists seek
experiences, not just sun and beach, and what better experience
than a boat fishing trip?”

Social Challenges
Some discussion highlighted opportunities for the participation
of recreational fishers in joint research initiatives with scientists
and citizen science programs: “Fishers can make an important
contribution to data collection. There is a new window of
opportunity for us to contribute to data collection in a better
way” was highlighted by a researcher. However, some relevant
barriers were identified to the involvement of fishers in research
programs. In this way, a representative of a recreational fisheries
association mentioned that “we are aware that it is very
important to give data to scientists and the administration to
make a real assessment of our impact, but we must bear in
mind that we [spear fishers] are reluctant to give information
because our experience after 20 years of different regulations is
bad. Based on pseudoscientific issues and protectionist fisheries
policies [with commercial fishing, different public administrations]
have undermined the fishing opportunities available to many
of us.”
Furthermore, several fishers who usually provide data to
scientists indicated that they have not received any feedback on
the data that they provided. In their opinion, it is very important
to maintain contact between fishers and scientists about the
potential consequences of data provision. In this way, these
results could be “validated” using the knowledge of the fishers.
In general, experts agreed that although the involvement of
fishers in scientific projects can be improved, these initiatives are
fundamental for the recreational sector to play a more proactive
role in management and to improve trust in fisheries science.
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effort and catches: “Very often recreational fishers overestimate
their catches because they forget about their bad catches. In
addition, we have verified that they say that they go fishing more
days than they actually do, because they do not report the days
they went, but the days that they would like to go” expressed
a representative of a recreational fishers’ association. However,
these are classical issues affecting surveys of recreational fisheries
(Pollock et al., 1994; Jones and Pollock, 2012) and researchers
overcome these limitations providing reliable estimates (e.g.,
Cabanellas-Reboredo et al., 2017).
The most recent estimate of participation rate in MRF
in Spain (2.0%; Gordoa et al., 2019) is higher than the
average participation across European countries (1.6%; Hyder
et al., 2018). This shows that MRF in Spain is an important
social, cultural, and economic activity that still needs to
be acknowledged by the scientific community and by the
management and policy institutions to guarantee its future
sustainable development.
Since publication of the first article on MRF in Spain in
1997, there have been on average 6.6 scientific publications each
year, while annual public investment on research was €116,333
(Figure 2). This represents about 1% of the annual expenditure
derived from MRF in Spain. However, higher levels of funding
are needed to close the relevant research gaps identified below,
especially through the creation of specific funding opportunities.

The growing importance of social networks was highlighted
as a vehicle for the dissemination of good practices aimed
at reducing the ecological footprint of recreational fishing:
“Nowadays, with social networks, we are making progress in
collaboration and awareness among fishers of good practices.
Thanks to social networks, I have no doubt that at least 80% of
fishers in our area will collaborate with our initiative to limit the
use of plastics.”
Gender gap in terms of female participation in MRF was
also present in the ISMAREF 2018. One of the researchers
explained that the role of women has been evolving in the last
decades in many societies, including Spain, where women have
increasingly higher participation in recreational activities. More
information on their attitudes would help to better understand
the social motivations for fishing and how they can shape the
future of the activity.

DISCUSSION
Socioecological Relevance of Spanish
MRF in Europe
Most marine and freshwater water bodies worldwide are
exploited by recreational fishing. Thus, recreational fishers
represent 10% of the population of industrialized countries
(Arlinghaus et al., 2014, 2015) and in European seas, average
national participation rates reach 1.6% of the population (Hyder
et al., 2015). Estimation of participation in Spain ranged from
0.6% in Hyder et al. (2018) to 2.0% in Gordoa et al. (2019).
Consequently, estimates of overall economic importance and
ecological impact derived from these figures showed large
variation. Average annual expenditure estimates per fisher also
varied between the different studies carried out to date, ranging
from €729 obtained by Hyder et al. (2018) in Spain, to €1 218 and
€1 611 obtained in the Balearic Islands and Galicia, respectively
by Morales-Nin et al. (2015) and Pita et al. (2018a). The
large uncertainty shown in the different studies, and differences
between regions and typologies of fishers, make it difficult to
obtain comparable estimates. On the other hand, annual catches
per fisher showed less variations between the different studies,
ranging, e.g., between 94 kg estimated by Gordoa et al. (2019)
and 127 kg estimated by Pita et al. (2018b). In this case, the
existence of a bag limit in the different regions probably favors
closer estimates.
Differences in fisher access and economic and ecological
relevance can be explained by the difficulties in determining the
social and economic magnitude of marine recreational fisheries,
recognized by both the scientific community and by managers
and policy makers (Hyder et al., 2017). Furthermore, a major
issue for obtaining reliable estimates is the lack of a standardized
licensing system, as this gives a good estimate of the number of
people engaged in recreational fishing. Many attempts have been
made within Spain to develop sampling methods to overcome
this challenge, evidenced by the number of scientific publications
using different types of surveys (Figure 3). Some of the experts
attending the ISMAREF 2018 discussed the representativeness
and potential bias of using questionnaires to ask fishers about
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The Future of MRF in Spain
Based on the gaps in knowledge identified in the literature
reviewed and the assessment of key challenges for the governance
frameworks obtained from discussions and presentations during
the ISMAREF 2018, some conclusions can be drawn to
foster the environmental, economic and social sustainability
of MRF in Spain.

Recommendations to Improve Research
Based on the review made on publications about MRF in
Spain it was confirmed that some of the species targeted by
recreational fishers 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. Vulnerable species
such as common dentex Dentex dentex (Linnaeus, 1758), dusky
grouper Epinephelus marginatus (Lowe, 1834) and brown meager
Sciaena umbra (Linnaeus, 1758) are targeted by recreational
fishers along the Mediterranean coast (Morales-Nin et al., 2005;
Lloret et al., 2008; Giovos et al., 2018). Furthermore, although
MRF and SSF are often considered to have relatively low
ecological impacts, they have negative effects on vulnerable
species, be they targeted or taken unintentionally as bycatch
(Lloret et al., 2019). It is unclear if studies on vulnerable species in
the reviewed scientific literature (e.g., 15 references for common
dentex and 9 references in the case of dusky grouper and
brown meager, respectively; Figure 4) is enough to assess the
specific risks that affect resilience and the services they provide
to ecosystems and their users. Furthermore, except for European
seabass, there are relatively few studies of species under special
surveillance in Europe, such as Atlantic salmon, European eel,
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improve the available social and economic information, especially
considering the enormous importance of touristic sector for
the Spanish economy (Santana, 1997; Cortés-Jiménez, 2008).
Notably, socioeconomic data is requested by the European
Parliament to develop adaptive policies, evaluating the suitability
of eventual controls and non-discriminatory limitations to
protect resources and ecosystems from excessive impacts
(European Parliament, 2018).
Scientists and fisheries managers should take more advantage
of the use of social networks, mobile applications, and
citizen science initiatives to strength partnerships with fishers,
facilitating cost-effective management and research actions
(Venturelli et al., 2017; Giovos et al., 2018; Monkman et al.,
2018c; Sbragaglia et al., 2019). In fact, several institutions
have long-standing collaborations with different recreational
associations for mark-and-recapture programs in Spain (e.g.,
Palmer et al., 2011) or catch data (e.g., Pita and Freire, 2014;
Boada et al., 2017). Furthermore, local ecological knowledge
of recreational fishers is a powerful source of information that
has been already incorporated in research programs to help
the management of common pool resources (e.g., Palas et al.,
2017; Monkman et al., 2018a). It would be possible, e.g., to use
this knowledge to address key research gaps identified in this
paper, as the consequences of global warming on fish stocks
and habitats. However, this use of fisher ecological knowledge
(FEK) and social media has issues related with confidentiality
and the ownership of the results that must be considered in the
early stages of the initiative (Gourguet et al., 2018; Monkman
et al., 2018b). In this sense, and as it was highlighted by
some of the fishers attending the ISMAREF 2018, scientists
and managers must avoid the idea that fishers are just sources
of free information. Instead, the role of FEK in coproducing
scientific knowledge must be properly recognized and fishers
should have a voice on how to use their time and knowledge,
and how to participate in the derived management decisions
(Maurstad, 2002).
Finally, in relation to the gender gap issue in MRF in
Spain, it is important that research on fishing motivations
should stratify sampling by gender to obtain a more robust
and representative sample of women in future research studies
(Morales-Nin and Alós, 2018).

pollack, elasmobranchs and highly migratory species (Figure 4).
The effects of MRF on vulnerable species, including those that
are not targeted by fishers (e.g., seabirds) must be regularly
monitored to provide managers with sound data to guide
management decisions on the potential exploitation of species
and areas, including MPAs. Furthermore, since large fishing
competitions can reduce the local abundances of sedentary
fish species (Pita and Freire, 2016), the impact of popular
and regular competitions on big and vulnerable species should
also be assessed.
Global warming exerts considerable effects on the marine
ecosystems (Hoegh-Guldberg and Bruno, 2010; Kersting, 2016),
which are affecting fish assemblages (e.g., Anacleto et al., 2018;
Carozza et al., 2019; McLean et al., 2019), and the global fisheries
that exploit them (Phillips and Pérez-Ramírez, 2017; Barange
et al., 2018). It is plausible that recreational fisheries will be
affected in a similar way to commercial fisheries (especially SSF),
so response to global warming may be comparable in some
cases (Townhill et al., 2019). Global warming exerts impacts
on the individual, population, community, and ecosystem,
and it is likely that recreational fishers will perceive some of
these effects, including changes in range distribution, with the
corresponding appearance of allochthonous species (Cheung
et al., 2009; Langangen et al., 2019), changes in relative density
and abundance (Barange and Perry, 2009), changes in phenology
(Cheung et al., 2013; Rogers and Dougherty, 2019), and changes
in body size (Daufresne et al., 2009; Cheung et al., 2013).
However, to date potential consequences of global warming on
MRF in Spain have not been studied (Sandoval et al., 2018). Thus,
research on this issue is urgently needed, including potential
effects of changes in behavior and distribution of species, but also
on the potential adaptation mechanisms of the socio-ecological
system (Cinner et al., 2018; Miller et al., 2018), that may include
alterations in institutions, legal frameworks and traditional
social norms that can lead to deep social transformations
(Miller et al., 2018).
Policy makers must ensure that the different regulation
frameworks contribute to the maintenance of resilient ecosystems
that provision resources for commercial fishers, contributing
to the economies that depend on their activity, and supply
markets with healthy food for the population (Verbeke et al.,
2005). However, MRF also contributes significantly to economic
development to the point that fishing regulations in Spain and
other European countries include some measures to promote
recreational fisheries (Pita et al., 2018b). Furthermore, the
European Parliament is also promoting MRF-based economic
initiatives, recognizing that “recreational fishing has been
practiced for centuries across the EU and is an integral
part of the culture, traditions and heritage of a great many
coastal and island communities,” and urges to “provide support,
including financial support, for the development of recreational
fishing in the tourism sector, as an important contributor to
the development of the blue economy in small communities,
coastal communities and islands, particularly in the outermost
regions” (European Parliament, 2018). There are a relatively
large number of economists who have been researching MRF
in Spain (Figure 3), however more research is needed to
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Recommendations to Improve the
Governance Framework
The experts that attended the ISMAREF 2018 agreed that the
13 current licenses regimes (i.e., 12 regionals, plus the national
for offshore waters) should be urgently revised and standardized.
This would allow us to know the number of fishers and
allow estimation of effort, catches and expenditure. Researchers
working in scientific institutions and managers of public bodies
will be able to provide these estimations, including research on
IUU fishing and on vulnerable species, more easily by using
standardized license data. In this sense, some of the experts
noted that some fishers obtain their licenses outside of the region
in which they operate because the administrative requirements
are simpler, or the licenses are valid for longer. This makes the
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This may require a higher level of organization of the recreational
sector and collaboration between the sectors to fight poaching
in fisheries. It is important to consider what is happening in
the United States (Boucquey, 2017) and Southwest Australia
(Brown, 2016; Voyer et al., 2017), where public policies are
favoring recreational over commercial fisheries, leading to
undesired loss of valuable provisioning ecosystem services to
local populations.
Active involvement of fishers in co-management was
proposed by some experts to reduce these conflicts. Engagement
of fishers in fisheries management is the case in many
fisheries, for example Galician shell fishers have made use
of Territorial User Rights to Fisheries (TURFs) since the
early 1990s (Pita et al., 2019). Furthermore, the recent entry
into force of specific regulations on fisheries co-management
(Generalitat de Catalunya, 2018), might provide legal security to
strengthen and expand co-management initiatives to include the
recreational sector.

allocation of the number of fishers between the different
regions difficult. This is a relevant issue, considering that
roughly 40% of the fishers travel to fish in other regions
(Martínez-Carbajal, 2018). However, as stressed by one of the
members of the National Fisheries Department that attended the
discussions “this is not a simple task, because it involves several
administrations.” These administrations may have different
political agendas which makes finding a solution to this issue
challenging. To facilitate this objective, researchers, public
managers and fishers’ representatives should urgently develop
discussion arenas and build consensus proposals to help policy
makers to harmonize license regimens in Spain, i.e., modalities,
costs, and duration.
Conflicts between recreational and small-scale fishers
(described in the section “Knowledge on the Governance
Framework” of this paper) are frequent for several reasons
including: (1) the number of recreational fishing licenses
has increased in the last decades, making increasing the
frequency of interactions especially by boat; (2) more powerful
and modern recreational boats, new technology (GPS, echo
sounds, etc.) and technological advances in fishing gears
have increased their fishing effort and efficiency; (3) IUU
fishing and illegal trade of catches by some recreational
fishers is a relevant problem in some areas, with implications
for public health due to poisoning by marine toxins; (4)
although the increase in research made in the last decade
(see Figure 2), information on environmental impacts of
MRF is still scarce, especially among fisheries managers and
commercial fishers, leading to speculation about impacts; and
(5) fisher organizations are very different between commercial
and recreational sectors. While commercial fishers are integrated
in strong and cohesive organizations, less than 5% of marine
recreational fishers belong to a federation or fishing club (Pascual
Fernández et al., 2012; Pita et al., 2017). Boat anglers and
spear fishers are more likely to belong to an organization
compared with to shore anglers, which alongside the use
of social networks has helped to make their voice heard
(Pita et al., 2017).
Recurrent conflict between the commercial and recreational
sectors is taking place in MPAs (Pascual-Fernández et al., 2015),
which is associated with the discourse of part of the recreational
sector during the ISMAREF 2018 with advantages for commercial
fishers regarding larger limitations in the regulations for MRF.
The first Spanish regulations for MRF were created to protect
marine resources from excessive fishing pressure and to reduce
competition for commercial fishing (Gobierno de España, 1963,
1965). Currently, some MPAs include restrictions for MRF
(mostly spear and boat fishing), while some commercial fishing
is allowed (Pita et al., 2018b). Although in most of these MPAs
there are also important restrictions to commercial fishing, these
situations are a potential source of tensions between stakeholders,
managers and policy makers.
In order to reduce the conflicts between these groups a new
relationship should be established that facilitates interchange
and agreement between commercial and recreational fishing
sectors, facilitating the management by public administrations.
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