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OVERVIEW1 
 

This synthesis, sketched during the course of the workshop proper, was developed in the months 
thereafter on the basis of written contributions provided by most participants under Sophie Gourguet's 
coordination. Frédéric Briand edited the entire Monograph and extensively reviewed this introductory 
chapter. Céline Barrier was responsible for the physical production of the volume. 
 
 

1. BACKGROUND  
 
For thousands of years the marine realm has been used, shaped and exploited by our species. Examples 
of the most ancient marine human activities are fishing and shipping. More recently, the marine/coastal 
domain has been further occupied to accommodate extractive industries in the form of offshore oil 
platforms, wind farms and wave energy plants, and further developed for the tourism industry. The 
growing demand for marine resources and utilities by a rising human population is exerting 
unprecedented pressure on marine ecosystems, from coastal degradation to overfishing, compounded 
by global climatic change. 
 
Impacts of human activities on marine biodiversity are extensively studied (CIESM 2000). However the 
opposite, i.e. the impacts of marine biota on human activities, are far less considered. Yet, if biodiversity 
is widely regarded as favorable for human activities, certain species may also negatively impact human 
well-being, through direct and indirect effects. 
 
To explore this complex subject, some sixteen experts of various geographic horizons and backgrounds 
(marine biologists, marine economists, social scientists, fishers, etc.) were invited by the Mediterranean 
Science Commission (CIESM) at the Oceanographic Institute in Paris, in April 2018, with substantial 
representation of the CIESM committee on Coastal Systems and Policies. 
 
In welcoming the participants (see list at the end of volume), Drs Frédéric Briand and Sophie Gourguet 
presented the overall background and objectives of the workshop, emphasizing the need to include a 
broad marine socio-ecosystem vision when considering the interferences of marine biota and human 
activities. Obviously, the knowledge and distinct perceptions of the various stakeholders – and in 
particular fishers – will be given central importance in the workshop discussions. 

                                                      
1 to be cited as : 

 

Gourguet S., Briand F., Marçalo A., Ünal V.,  Liu Y., Kaiser B., Katsanevakis S., Azzurro E.,  Maccarone V., Hemida F., Pita P., 

Kafaf O., Brotons J.M.,  Ramos J., Decugis Ch., Luisetti T. and A. Miliou. 2018.  Engaging marine scientists and fishers to share 

knowledge and perceptions – An overview, pp. 5 - 27 in CIESM Workshop Monograph n°50 [F. Briand, Ed.] CIESM Publisher, 

Monaco, 218 p. 
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2. MARINE LIFE / HUMAN INTERACTIONS  
 
 2.1. Significant impacts 
 
 2.1.1 Marine mammals 
 
By definition, competition between fishers and marine mammals is a mutually disadvantageous 
situation. It can occur directly when the two groups share a common prey species, or when marine 
mammals cause damage to fishing gear during depredation (see Marçalo et al.; Miliou et al.; Brotons; 
in this volume). It will also occur indirectly when a local cetacean population preys on species that enter 
the diet of commercial fish species (Plagányi & Butterworth, 2009). Such conflicts between humans and 
cetaceans are an issue for many fisheries worldwide (Harwood & Croxall, 1988; Trites et al., 1997; 
Yodzis, 1998) and are difficult to handle as they confront two sides of the same coin, often with dramatic 
connotations. One side amplifies the food demands of a human population on the rise, which would 
justify increases in fishing effort and overexploitation of resources. As a consequence, conflicts with 
marine cetaceans multiply, as fishers are tempted to blame them for targeting the same commercial 
species and overexploiting marine resources. On the other hand, marine mammals are increasingly 
impacted by incidental bycatch and entanglement in fishing gear (Kaschner and Pauly, 2005), by 
persistent contaminants (Aguilar et al., 1999; Roditi-Elasar et al., 2003; Marsili et al., 2018; Monteiro 
et al., 2016;  Zaccaroni et al., 2018) , acoustic pollution (Jepson et al., 2003; Rolland et al., 2012) and 
ship strikes (Fujiwara and Caswell, 2001; Akkaya Bas et al., 2017), to the point where several 
populations are locally endangered. 
 
In fact more and more species are now listed as “vulnerable” and even “endangered “in the IUCN Red 
List. Two sides of the story persist. One concerns the fishing industry where operational interactions 
between marine mammals and fisheries can take a number of forms and are mostly negative, resulting 
in injury or death to cetaceans and/or damage to fishing gear and target fish catch to the fishers. The 
other relates to the expanding economic value of cetacean species not only from an eco-tourism 
perspective, as flourishing whale-watching businesses provide revenues and jobs to coastal economies 
(IWC Whale Watching Handbook, 2018), but also as providers of ecosystem services. For example, 
large whales are known to contribute to the resilience of ecosystems they cross, and to enhance primary 
productivity of surface waters by concentrating nitrogen near the surface through excretions, a process 
known as “the whale pump.” The enhancement of primary productivity in ocean waters is an ecosystem 
service, which will ultimately result in more productive fisheries. Striking the right balance between 
human and environmental interests through ecosystem-based management practices is a global 
challenge, essential to the sustainability of our seas. 
 
For fisheries economists, bycatch is considered as a negative externality, and in many analyses, the 
"cost" of accidental catches is not evaluated in the fishing cost (Lent, 2015). Fishing activities suffering 
from dolphin depredation do not take sufficient account of the externalities generated. While 
technologies are developed that will help maintain dolphins away from fishing areas or fishing nets (see 
Brotons, this volume), one should keep in mind that there exist examples where bottlenose dolphins and 
fishers are engaged in a form of mutualistic interaction (see Fig. 1). 
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The adoption of management measures via policy or subsidies reducing dolphin bycatch or fishing gear 
depredations could increase the fishing cost of target species, making the seafood product less plentiful 
and more expensive. Putting a price on dolphin-fisheries interactions could be used to manage bycatch 
or damages suffered, in order to assign a limited number of bycatch quotas and/or fiscal incentives to 
buy deterrent equipment. This management approach should be addressed to fisheries that have bought 
quotas or dolphins deterrent devices. Another possible solution could be to tax the fishing landings 
and/or evaluate the fishing gear damages through independent observers. The double-dividend taxation 
could be used to support monitoring and mitigation initiatives for dolphin conservation. 
 
Another useful instrument for mitigating dolphin-fisheries interactions is seafood ecolabelling. Such 
initiatives are best promoted by both public and private organizations (Ward and Phillips, 2010) to signal 
sustainable fishing practices and products that support the protection of dolphins. In many cases, 
fisheries should adopt the eco-labels to achieve a better market position as customers demand 
sustainable products in line with dolphin protection. In this way, ecolabelling would be used as an 
additional instrument to reduce marine mammal bycatch and fishing gear damages. 
 
Competition between marine mammals and fisheries is a real problem and there is no easy solution that 
will be found without a conscious conservation and co-management approach, which will imply the 
engagement of fishers (see Maccarrone; Brotons, this volume) and will be area, fishery and species 
specific. As we are approaching a level of exhaustion, some solutions will require the identification and 
creation of marine protected areas (MPAs), especially if there is a need to limit fishing effort in particular 
areas or seasons. The definition of these marine protected areas would coincide with the identification 
of biological hotspots currently under high fishing pressure and/or high levels of cetaceans/fisheries 
interactions associated with a high bycatch risk. 
 
 
 

Figure 1. Complex interaction between fishermen and bottlenose dolphin Tursiops truncatus: in this 
southern Brazil lagoon, some dolphins drive the fish towards the boats and when the fishers throw 
their nets, they feed on the escaping fish.  This behaviour is known since 1850 at least and does not 
result from training [photo: A. Gandolfi]. 
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 2.1.2 Invasive species 
 
Maritime traffic, mariculture transfers, aquarium trade and above all entries via the Suez Canal 
contribute to the introduction of a large number of species to the Mediterranean, most of the time 
unintentionally, which may displace native species and change local ecosystems (CIESM, 2002; 
Katsanevakis et al., 2013). As evidenced by the forthcoming 2nd edition of the CIESM Fish Atlas, the 
introduction of fish species, most of them originating from the Indo Pacific realm, has spectacularly 
accelerated in recent decades. 
 
Some of the new settlers become ecologically and numerically dominant in the new environment with 
impacts, often negative, on biodiversity, human health, infrastructure, and ecosystem services. Other 
impacts, such as provision of food, creation of novel habitats or securing ecosystem processes, will be 
positive. Food provision through fisheries and aquaculture is the marine ecosystem service that seems 
most affected by alien species (Galil, 2008; Katsanevakis et al., 2014). This involves any of the 
following mechanisms (see Katsanevakis et al., in this volume for details): 
 

- Algal blooms: many invasive phytoplanktonic species cause toxic blooms and incur high mortalities or 
reduced growth in both farmed and wild populations of fish and other invertebrates. During blooms, the 
production of high amounts of mucilage can also cause extensive clogging of fishing gear and 
aquaculture equipment. 

- Degradation of important habitats: essential fish habitats that provide food, refuge and nursery grounds 
can be impacted; fish stocks can be substantially affected.  
 

- Direct predation or competition: many invasive species can cause the decline of native fish stocks 
through intense predation or competition for resources. 
 

- Fouling of shellfish, fishing gear and equipment: alien macroalgae and fouling invertebrates can have 
negative economic impacts on aquaculture and fisheries by fouling fishing gear, shellfish facilities and 
shellfish beds, by smothering mussels and scallops, clogging scallop dredges, interfering with 
harvesting, competing for space with cultured bivalves and so bring additional costs for sorting and 
cleaning fouled shells before marketing. 
 

- Damage of catch and fishing gear, entanglement in nets: fishing activities can be interrupted due to 
massive swarms of invasive jellyfish that damage the catch, clog-fishing gear and sting fishers (Luisetti 
et al., this volume). Certain fish, like the invasive silver-cheeked toadfish Lagocephalus sceleratus, 
attack the catch of nets or longlines and cause extensive damage to the fishing gear (Ünal and 
Göncüoğlu-Bodur, this volume). Significant damages from the invasive Red King Crab in Norwegian 
coastal fishing nets instigated the commercial fishing of the crab (Kaiser and Kourantidou, this volume). 
 

- Disease transmission: alien species can transmit new diseases, causing increased mortality in native 
populations of commercially important species or in holding facilities. 
 
There are also positive impacts. Introduced species may provide: 

- New commodities: many alien species are edible, often with high market values and are targeted by 
fisheries. In the 1930s already, Gruvel (1936) remarked that some Erythraean fish migrants were 
exploited almost as soon as they entered Levantine waters with a notable economic value for markets in 
Palestine and Syria. Some alien species have even been introduced on purpose for aquaculture or 
fisheries. 
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- New food source for fish: some species enhance native populations of commercially important fish by 
providing new, important food sources. 
 

- Biological control: some alien species benefit fisheries and aquaculture by controlling the populations 
of other harmful alien species, as was the case for Beroe ovata ultimately controlling the outbreak of 
Mnemiopsis leidyi in the Black Sea in the 1990s. 
 

- New economic development or infrastructure in support of new commodities: instruments in the new 
Norwegian Red King Crab fishery range from new vessels to onshore processing rejuvenating 
communities (Kaiser and Kourantidou, in this volume). 
 
Given the complexity of species interactions, the balance between positive and negative impacts is 
difficult to assess and stakeholders’ perceptions may significantly diverge. In view of the large-scale 
community shifts induced by climate change in the Mediterranean and Black Seas (CIESM 2008, 2009), 
alien species could be advantageous overall in some area, as the south-eastern Mediterranean, by 
fulfilling lost ecological roles and providing novel exploitable sources for fisheries (Katsanevakis et al., 
this volume). 
 
Converting the effects of invasive alien species into opportunities 
Alien invasive species can severely impact the ecosystems in which they settle. Obviously, preventing 
their colonization through early detection should be favored as eradication a posteriori always proves 
very difficult. There might be cases, however, where the establishment of alien species can present 
opportunities for economic exploitation. For example, invasive jellyfish may be targeted for population 
control. This may take many forms, starting with the physical removal of the species which could 
become an opportunity if the species in question can be harvested and exported (in a dry form?) to a 
region where it is native and accepted as food item (for example Asia). Other opportunities for jellyfish 
exploitation may soon arise in medical research or cosmetic application. 
 
New markets – A need for caution 
Questions regarding how an invasion is likely to change an ecosystem require combined scientific, social 
scientific and stakeholder knowledge to understand the human welfare implications of the potential 
paths, risks and opportunities that the invasion presents. The creation of benefits from the ecological 
change can be expected to create more invested stakeholders and perpetuate the ecological change. 
 
The invasive silver-cheeked toadfish Lagocephalus sceleratus is best known amongst the pufferfishes 
for its direct impacts (mostly negative) on humans. This aggressive predatory pufferfish is the most 
devastating and dangerous species to fish, mollusks, crustaceans as well as to humans such as 
commercial fishers, recreational fishers, fish consumers, divers, even people swimming in shallow 
waters. Since 2003, this species is now part of the Mediterranean marine ecosystem. It has been 
spreading across the region, posing severe health hazards as it contains tetrodotoxin (TTX), a strong 
neurotoxin. It causes further socio-economic impacts by damaging fishing nets, requiring extra labour 
and gear modification costs. For the time being, fishers seem to be the most affected group (Ünal and 
Göncüoğlu-Bodur, in this volume). On the other hand, there are some noteworthy utilization 
alternatives, particularly in the pharmaceutical-medical sector. Thus Nader et al. (2012) suggest 
assessing the economic value and potential of TTX as a pharmaceutical agent on the world market. 
Pufferfishes are also commonly used in aquariums worldwide, regardless of their toxicity (Corsini-Foka 
et al., 2014) Surprisingly this pufferfish also gained a symbolic “iconic” value (tattoo art, souvenir use, 
animated cartoon, etc.) nearly as soon as it entered the Mediterranean. 
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 2.2. Dissemination of good practices 
 
The issue of marine species interfering with human activities is not specific to one country or one region; 
it is a worldwide phenomenon. It is therefore important for stakeholders at local and international scales 
to exchange and disseminate their experiences of dealing with such impacts. In the context of 
accelerating global change, the exchange of good practices appears more and more crucial. 
 
Marine mammals 
Good practices to resolve marine mammals fishery interactions are suggested through the course of this 
volume, with the caveat that what is effective in a given area for certain types of fisheries, interacting 
with a given marine mammal species, will require adjusting to work in another area. Based on experience 
acquired elsewhere, modifications to commercial fishing practices should be adopted and implemented, 
and gear alterations suggested: for example fishers using gill nets in the Mediterranean and South Iberia 
who report gear or catch damage due to marine mammal interactions, could usefully switch to other 
fishing gears which suffer far less impacts from marine mammal interactions. Efficient implementation 
of the mitigation techniques proposed shall further depend on the development of a clear code of good 
practices that should be widely disseminated, adopted and implemented (Hamer et al., 2008; Ward et 
al., 2018). In the Balearic Islands, a code of good practices minimizing marine mammals-fishery 
interactions was recently elaborated, but its effectiveness is hampered by the high diversity of the species 
and interactions involved and by cultural differences observed between sub-populations of the same 
dolphin species (Brotons, this volume). 
 
While the approaches required will often be fishery specific, all solutions will rely on trustful, positive 
relationships between scientists, fishers and fishery managers, who should all take an active role in this 
process. The participation and dynamic engagement of fishermen at all stages of the management 
process is an essential prerequisite (see section 3 below), in order for cetacean bycatch reduction 
measures to be implemented successfully. 
 
Invasive species 
Early warning systems should be set up with the help of researchers to prevent invasions likely to 
displace fishes of high economic interest for the fisheries, with special attention to the Sicily-Tunisian 
biogeographic barrier that appears less and less resistant to crossing. Encouraging the participation of 
citizens in these initiatives can substantially contribute to early warning systems (Cardoso et al., 2017) 
while promoting best practices and environmental awareness in the general public. 
 
Priority should be given to the alien species having recently settled in the Mediterranean and considered 
so far only as a threat. The situation may evolve rapidly, once adaptation and mitigation measures are 
set in place and if there is evolution of consumers’ tastes. 
 
 
MPA as a possible tool? 
Theory predicts that MPAs, owing to their high species richness and complexity, would provide biotic 
resistance to invasive species. Recent evidence (Giakoumi et al., 2018) indeed illustrates that 
overfishing alters the ratio native : alien fishes in favour of the latter in the Mediterranean. The 
establishment of enforced non-fishing zones (NFZ), coupled with species-targeted removals in MPAs, 
would help protect the indigenous predators/competitors/parasites complex. 
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For instance, the well-enforced NFZ of Gökova Bay (Turkey) has seen the return of apex predators, 
while the harmful rabbitfish species Siganus rivulatus and Siganus luridus seem to be declining (Ünal 
and Kızılkaya, 2018). Clearly, such areas reduce the impacts of illegal fishing, habitat destruction and 
overfishing while creating healthy spillover effects in local fisheries. At this time, NFZs account for less 
than 1% of the total area of the Mediterranean Sea, but examples are growing (See Pita et al., this 
volume) of fishers engaging in the design of new MPAs. Since many small-scale MPAs, especially in 
the Mediterranean, have been overwhelmed by invasive species (Galil et al., 2017), enforced non fishing 
measures are urgently needed. 
 
Law enforcement (illegal practices) 
Illegal exploitation of fisheries worldwide (IUU2) severely threatens the sustainability of marine living 
resources, leading to ecological, economic, social and political unbalances in many coastal regions. For 
the last 50 years and with the upgrade of fleets worldwide, fishermen now harvest far more than is 
ecologically or socially optimal. Global fish stocks are under pressure: according to the FAO, as of 2013 
almost 90% of global fish stocks were being fully or over-exploited, including 31.4% estimated as 
overfished, 58.1% as fully fished and 10.5% as underfished. In order to address overfishing and over-
capacity, management authorities have introduced a wide range of regulations, including gear, effort or 
area restrictions, landing taxes, harvest quotas, minimum sizes and by-catch regulations, as well as 
mechanisms for the monitoring and control of fisheries practices. Yet law enforcement in fisheries is 
often immediately perceived by fishermen as lacking moderation or unfair. This is related to the fact 
that a fishery is a typical example of a common property resource that must be shared amongst a variety 
of stakeholders, which in turn requires shared governance. 
 
In many cases, illegal or destructive fishery practices are not conducted by an individual fisherman, but 
by a collective entity, driven by social, market/ economic demands (e.g. from harvest to processing 
entities, a supply chain all the way to the consumer level). However, fishermen as primary stakeholders 
are the first to face regulatory obligations. At the same time, fishermen should be aware that these laws 
are created to provide recommendations for best resource exploitation and habitat protection based on 
scientific evidence. Thus co-management including several levels of stakeholders is crucial at this stage 
(see below). 
 
Limitations to enforce law at sea from responsible authorities arise from the lack of money to monitor 
and patrol huge fleets over such a vast expanse of water. An optimal solution for this problem could be 
fishermen endorsing a primary role in protecting the marine resources and environments they exploit, 
by self-complying and reporting violations to agencies. 
 
Harmonization between countries on management practices 
The need for international cooperation in the fisheries sector is urgent and crucial, in order to improve 
management and provide lasting protection for marine resources. Given that the definition of illegal 
practices varies from country to country and the widespread variation in how states criminalize the 
different infractions, neighbouring countries have every interest to participate in summits in order to 
reach lasting agreements. 
 
 
 
 

                                                      
2 Illegal, Unreported and Unregulated fishing 
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3. MEDITERRANEAN FISHERY COOPERATIVES – A LONG TRADITION  
 
There is a diverse, long history of self-governance by fishers in the Mediterranean Basin, which goes 
back to the Middle Ages. Fishery cooperatives can be excellent forums to promote sustainable co-
management participatory approaches and best practices across comparable regions. Our meeting was 
informed of, and discussed three specific examples: 
 

 3.1. Fishery 'Prud'homies' in the French Mediterranean  
 
Since the 15th century, the management of fisheries in French Mediterranean coastal waters has been 
left to the responsibility of 33 prud'homies (see Fig. 2). These institutions find their origin in the 
corporations of the Middle Ages and have shown remarkable resilience. 
 
Prud'homies are communities of artisanal fishermen owners ('patrons pêcheurs'). Born on the French 
coast of Provence in the Middle Ages, they succeeded in adapting to changes in political regimes – even 
surviving the French Revolution - under supervision of central authorities. 
 

 
Figure 2. Localisation of “prud'homies” on the French Mediterranean coast. 

 
The prud'hommes are experienced fishermen, elected by their peers every three years. They have 
regulatory, judicial and disciplinary power on their respective territory where their mission is to manage 
the fishing effort and ensure the sustainability of fishery resources. 
 
A guiding prud'homal principle is that every fisher must be able to live by his specialized trade. 
Therefore prud'homies will prevent a given technique to fully outcompete the others and will keep 
overfished areas and species off limit to allow them to recover. They will encourage fishermen to 
diversify via the use of artisanal techniques rather than to intensify their modes of capture. 
 
Today in decline, prud'homies deserve to be revisited and reinforced, as their ancestral mode of 
negotiated management appears surprisingly modern and may provide local answers to the challenge of 
global declining resources (Rézenthel, 1983). 
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 3.2. Fishery 'Cofradies' in the Balearic Islands  
 
Fishing is as ancient as man in the Balearic Islands, but it is with Pliny the Elder, under Roman rule, 
that we find the first references. Archives from the Middle Ages indicate that the College of the 
Honorable Fishermen of San Pedro was already established in Majorca in the thirteenth century. 
Today "cofradíes" in the Balearic Islands are non-profit public corporations, acting as bodies of 
consultation and collaboration with public administrations in order to represent and promote the 
economic interests of fishers. 
 
 

 
Figure 3. Location of Cofradies in the Balearic Islands. Adapted from Llabrés & Martorell, 1984. 

 
 

Today we find a total of 16 "cofradies" (see Fig. 3): three in Menorca (Ciutadella, Fornells and Maò), 
ten in Mallorca (Pollensa, Alcúdia, Cala Rajada, Porto Cristo, Porto Colom, Santany, Colònia de Sant 
Jordi, Palma, Andratx and Sòller), two in Ibiza (Sant Antoni, Eivissa) and one in Formentera. 
 
Membership in a "Cofradía" is limited to the owners of a fishing boat at a port in the Balearic Islands 
and to the employees of the extractive sector in the Balearic Islands. Among the main functions of the 
"Cofradíes" one finds: 1) acting as advisory bodies of the competent public administrations; 2) providing 
services to its members and representing their interests; 3) managing the inherited resources; 4) 
representing the fisheries sector to governments and other public or private entities (Llabrés and 
Martorell, 1984). 
 
All "Cofradíes" of the Balearic Islands are united in a single Federation for a more efficient organization. 
 

 

 3.3. Fishery Cooperatives in Turkey 
 
The roots of cooperative activity in Turkey actually go back to the 12th century Ahi movement.  The first 
fishery cooperative, though, was founded much later, in Istanbul, on 11 February 1943, eight decades 
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after the establishment of the first cooperative movement in Turkey by Mithat Paşa (Ünal et al., 2009). 
The president of the time became the first member of this cooperative in order to encourage organization 
among fishers. Another noteworthy development was the 1961 Constitution with the provision “The 
government takes the necessary steps to support and develop cooperative enterprises”. 
 
With the implementation of five-year nation-wide development plans, fishery cooperatives started 
gaining support. In particular the 3rd Development Plan (1973-1977) influenced the foundation and 
increase of a number of fishery cooperatives, thanks to provisions giving them opportunities to manage 
or own marketing and canning facilities. In 1965, the number of fishery cooperatives was 36; it had 
reached 413 in 2005. 
 
After fishery cooperatives were given the rights to hire and run fishing ports, fishery cooperatives further 
increased and developed into a “three-tier system” of vertical organization : i) 270 primary cooperatives; 
ii) 15 region-based associations; and iii) one central union.  
 
Despite chronic problems, fishery cooperatives in Turkey are now strong organizations, which embrace 
thousands of fishers, organize symposiums, panels, workshops, and have the power to influence 
decisions related to fisheries management. Today, many fishery cooperatives successfully promote their 
members’ products, providing relatively cheaper input, helping with their legal procedures, representing 
them on related platforms and carry effective lobbying activities. And some of them (e.g. the Akyaka 
primary fishery cooperative) now play vital roles in the preservation of fishing resources and areas, the 
establishment of no-fishing zones, fighting illegal fishing or preparing local fishery management plans 
(as for Gökova Bay small-scale fisheries).  
 

4. STAKEHOLDERS - ROLES, PERCEPTIONS AND POWER IN A COMPLEX WORLD  
 
To set effective management practices, stakeholders have to be actively included in the decision process. 
It is therefore very important to take into account their knowledge and perceptions. Indeed, experience 
has taught us that the best fishing plans were those in which co-management prevailed over the classic 
top-down strategy (Pinkerton, 2011). Active engagement of fishers in management process will help 
build relationships between decision makers, other stakeholders and fishers, and yield long-term benefits 
to fisheries management. However, that is not an easy process, especially considering the following 
questions: who should be involved, why and how? 
 

 4.1. Stakeholders’ identification and engagement 
 
The sustainable development of society can be achieved only if we are able to generate "win-win" 
situations, in which social, economic and environmental needs will be simultaneously satisfied. Citizens 
and stakeholders’ involvement at the local level is crucial. One of the most important drivers of better 
stakeholder governance is represented by the strengthening of stakeholders’ involvement in the 
decision-making processes. In the past, however, the dialogue with stakeholders was seen more as an 
obstacle to achieving the goals of the organization. Today in the management activities, the stakeholder 
involvement plays a crucial role in the processes of strategic organization aimed to achieve the medium 
and long term objectives. Dialogue with stakeholders also wards off the crises of the parties involved, 
improving not only the decision-making processes but also the efficiency of the implementation 
strategy. 
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The crucial first steps, as detailed in Ramos (this volume), are to properly identify and engage the 
stakeholders (see Fig. 4). A useful diagram at this stage will combine the influence and the level of 
interest of each stakeholder, distinguishing between those in favour of the initiative (pro), those 
opposing it (against) and those not totally involved (ambivalent). It is important to seek different 
viewpoints, as a crucial part of the stakeholder management process will be to influence stakeholders 
and try to move them from opposition to support. 
 
The involvement and participation in the management process does not just mean "to inform more" but 
concerns the collection of opinions and information from different points of view. Obviously, a 
fisherman does not know more about stock assessment than a fishery biologist. A participatory process 
always means cooperation and dialogue among persons with different skills. The fisherman will give a 
valuable and strong contribution to how a management plan works seasonally, while the coastal manager 
will have a technical vision of the marine ecosystem and legislation. In many cases one will be surprised 
to find out how fishermen and other actors take seriously the responsibility entrusted to them by a 
participatory process. 
 
Very often consultations may be opened to the public, as in the case of coastal management plans or in 
cases where an eco-tourism plan of the area is to be implemented. In other cases, consultations will be 
limited to specific stakeholders as in the case of mining activities at sea or fisheries management plans. 
The tools available for stakeholder consultation are multiple, ranging from roundtable discussions, 
workshops, conferences, interviews to on-line discussion forums. In every case, all interested 
stakeholders should be invited to participate in the ongoing planning and review process. 
 
 

 
Figure 4. Bottom up engagement of stakeholders during the identification, planning and monitoring stages 

(Adapted from Meffe et al., 2012). 
 

 
 
The effectiveness of environmental policies is partly subordinated to the ability of increasing the 
stakeholders’ awareness. Very often, the resistance encountered is due to poor knowledge of the 
problem, unawareness of the consequences of the choices and/or to cultural obstacles. For a proactive 
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contribution to environmental management plans from each actor, it is necessary not only to set up an 
effective communication system, but also to improve and verify the increase in knowledge and 
awareness of the problem by using participatory tools such as the Fisheries Local Action Group (FLAG) 
(Linke and Bruckmeier, 2015). 
 
New governance regimes, such as community-based management and co-management that have the 
potential to address community development as an integral part of fishery resource management and 
increased use of local fishery knowledge, are recommended. 
 
Experience shows that the development of institutions for self-governance requires time in the order of 
ten years. In Alanya, on the Mediterranean coast of Turkey, the local coastal fishery developed rules for 
resource allocation and conflict reduction, which made use of rotating turns at fishing sites. This 
development took 10 to 15 years, without government support or any other institution-building 
intervention (Berkes, 1986). 
 

 4.2 Perceptions and filters 
 
Whose values should be taken into consideration for environmental decision-making? At the beginning 
of the new millennium, there was already much debate on what and who determine the value of nature. 
The anthropocentric value perspective - the one that is used to value the goods and benefits provided by 
ecosystems - exists when it is a human valuer who assigns a value to nature. Thus natural ecological 
processes become “services” only if humans utilise them either actively or passively (Fisher et al., 
2009). However, different stakeholders can perceive different benefits from the same ecosystem 
processes, which can also be conflicting benefits. That is the case of the carbon sequestration and storage 
service by forests, for example, which provide essential climate regulation at the global level. That is 
hardly perceived by the public, which finds it beneficial to harvest the forest as fuel wood. In fact, Turner 
et al. (2003) warn against the use of economic valuation for nature when there is uncertainty surrounding 
the natural functions and processes, and therefore ignorance around the welfare consequences of 
ecosystem degradation or collapse.  
 
In the marine environment, stakeholders, either primary (mostly fishermen), secondary (managers, 
decision makers, regulators) or external (fish consumers, scientists, media, general public) face complex 
challenges. The human condition by nature is averse to newness, because it breaks daily routines. 
Cultural backgrounds (Kafaf, this volume) and geographies (Kaiser and Kourantidou, this volume) may 
be also averse to changes. Take for example the growing numbers of alien species: stakeholders 
perception at first is that alien species – particularly if they are invasive – only bring problems and are 
a burden that offers no opportunities (Katsanevakis and Rilov, this volume). Yet, stakeholder perception 
may evolve, depending on how the problem has been faced and overcome. For example, since the 
pufferfish Lagocephalus sceleratus was first recorded in the Mediterranean in the early 1930s, a 
love/hate affair developed between the public in general and this species (see Fig. 5). 
 
Fishers were affected negatively by this species (gear damage, predation of valuable fish, toxicity, low 
potential as a protein source) whereas the economic value of the species increased in the “souvenir 
industry” and in the pharmacology sector (Ünal and Göncüoğlu-Bodur, this volume). 
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Figure 5. Poster illustrating the adverse impacts and associated economic losses linked to the arrival of 
Lagocephalus sceleratus. From Ünal and Göncüoğlu-Bodur, in this volume. 
 
 

The concept of ecosystem services highlights the connection between science and society (Liu et al., 
2010). It is a normative concept (i.e., value-laden), also called a ‘stakeholder-driven’ concept (Jax et al., 
2013) since the value of ecosystem services is greatly influenced by the uses, needs, views and 
perceptions of the stakeholders who have an interest in resources and/or depend on ecosystems for their 
livelihood and well-being. The latter have a better understanding of the resource services and an urgent 
need of preserving them from anthropogenic pressures, even in the absence of a well-functioning 
market. Dependent on stakeholders’ preferences and involvement, some ecosystem services will be 
considered as a source of benefits or losses (cost). In the case of jellyfish blooms, some consider that 
jellyfish can generate incomes for those who exploit it as a valuable resource, while others see jellyfish 
only as a ‘pest’ that generates costs for those who suffer from jellyfish blooming, like the Periphylla 
case on the Norwegian coast (see Liu, this volume). It is important therefore to take stakeholders’ needs, 
preferences, views and perceptions into account and to execute management plans with a bottom-up 
approach. In particular, stakeholder-based approaches are important instruments to achieve multiple 
objectives and to evaluate different management strategies. The analysis of stakeholders preferences 
and perceptions will help in increasing the social acceptance and sustainability of the decisions (Paletto 
et al., 2014), and in making management legitimate. 
 
Stakeholders have different social-cultural values that are driven by their tradition, culture and beliefs, 
knowledge of the resources, attachment to the ecosystem, their interaction with nature, etc. A good 
example is whale and seal hunting. Hunting whales and seals is a tradition that carries socio-cultural 
value for Faroe Islanders and Greenlanders, for Arctic First Nations, but for the rest of the world, hunting 
these animals is considered against nature, even ‘criminal’ and should be totally forbidden. The values 
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of ecosystem services are based on distinct socio-ecological systems, but social-cultural values have in 
turn affected resources and ecosystem services. 
 
Consumer perceptions and reactions are widely impacted by diverse factors. In the forefront is culture, 
but other social aspects (e.g. the consumer’ personal characteristics and surrounding environment, 
lifestyle, views on fashion and healthy food) will be also influential (Can et al., 2015). Together, these 
factors define what consumers perceive as important, shape their gastronomic preferences and define 
their purchasing behaviour. In the cultures of numerous human populations, seafood occupies a central 
position, making it not only an essential food component but also something that serves to define social, 
ceremonial and religious identities. For others, seafood has no part in the food habits, as it is not accepted 
in their culture. The occurrence of alien/invasive species poses new challenges. On the supply side, 
fishermen start to catch fish that they were not used to and they have to find an outlet for their catch 
(Hemida and Capapé, this volume). The initial doubt relates to the eventual acceptability of these new 
fish species. On the demand side, consumers seek species which they are used to, and if new species do 
appear, consumers may not be willing to try them out – also due to concerns about their possible toxicity. 
 

 4.3. Empowerment of fishers 
 
As primary users of the resource, small-scale fishers are among the first victims of adversities such as 
climate change, invasive species, overfishing, illegal fishing, mismanagement and marine pollution. 
Given the circumstance one may expect them to take on a substantial role in combatting the above; but 
in reality the situation is rarely so. Often held responsible for the predicament fisheries are in, fishers 
mostly do their job: they fish. They may know the sea, fishing and fish dynamics better than anyone, 
yet the role they play in fisheries management is either null or insignificant in most countries. In other 
words, whilst fishers do the fishing, others manage the fisheries. But the concept of co-management is 
gaining prominence. Fishers spend their days at sea fishing. They have done this every day for years-
some, even for generations. There is a growing recognition that they have accumulated an enormous 
amount of experience and knowledge. In our chaotic environment, it appears unwise to manage the 
resource and seek solutions to problems - both acute and chronic - without benefiting from their 
traditional and hands-on ecological knowledge and lore. 
 

 4.4. Accessing fishers’ knowledge 
 
We need reliable, relevant, accurate and timely data to improve the baseline information supporting 
decision making. As scientific surveys are often made in summer - the most comfortable period to be in 
the field – many gaps remain on the marine resources ecology in the other seasons. Most fishers spend 
many years performing direct continuous observations within small local fishing areas (Fisher, 2000), 
“sampling” marine resources (García-Quijano, 2009), and discussing the marine “ecosystem” and 
species on a daily basis (García-Quijano and Pizzini, 2015). They also possess a wealth of knowledge 
about marine resources which could never be gained in a classroom or by statistical analysis, including 
migration patterns, spawning behavior and areas, the stock structure, abundance and historical change 
(Begossi, 2015). From this perspective, the fishers’ role has to expand from just providing data on the 
catch to sharing their knowledge and observations while providing sound advice on fisheries resource 
and management. Acknowledging each other’s knowledge and competence coupled with an effective 
cooperation is no longer just an option but a necessity. Involving fishers and using their knowledge now 
appears indispensable to create sustainable fisheries, protect stocks and their habitats. Their 
collaboration (particularly in the case of “data poor” fisheries) with university and government scientists 
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would allow mapping habitats, producing more robust stock assessments, help improving the survey 
design, implementation and data analysis as well as swapping vessels and gears (Stanley and Ric, 2003). 
In return, fishers would increase their knowledge of the oceanographic environment and marine 
biodiversity, feel empowered and involved. 
 
Fishers’ knowledge (FK), Fishers’ ecological knowledge (FEK), or, more broadly, the local Ecological 
Knowledge (LEK) of expert people, can be collected in varied ways and under several formats, from 
the extractive methods (oral, textual or digital) to collaborative approaches. The sensitivity of the data 
and the access level to the fishers' knowledge will depend upon the method adopted. For many years, 
fisheries authorities indirectly extracted basic FK (i.e. on catch, fishing effort and fishing grounds) 
through the Logbook programs, the catch database, and recently VMS records. Yet, the most recent 
studies confirm that, globally, the catches are vastly under reported (Pauly & Zeller, 2016), that the data 
on fishing effort and fishing practices do not reflect what is really caught on the water, and that many 
fisheries are not-assessed due to a crucial lack of data. The likely cause is mainly a failure of state 
scientists / managers to establish the necessary trust with the local fishers. Indeed field experiences with 
fishermen reveal a broad scepticism toward the ulterior motives of the traditional printed questionnaires 
and a rejection of the traditional (mainly top-down) mode of interaction between the fishers and the 
interviewers (Kafaf, this volume). As a result, the fishermen respond as briefly and superficially as 
possible. 
 
Under increasing pressure from environmental change and the high demand for field observations, a 
growing number of researchers and agencies are promoting the integration of scientific with ‘local’ 
knowledge. Indeed, accessing the knowledge of people living in intimate relation with the natural 
environment has become a feature in a number of sectors such as forest conservation (e.g. Charnley et 
al., 2007), wildlife management (Milupi et al., 2017) and fisheries (Johannes, 1998; Neis et al., 1999; 
Azzurro in this volume). 
 
Accessing the knowledge of local communities will include different methods such as semi-structured 
interviews; focus-group discussions; ranking and scoring captures and perceived abundances; 
participatory mapping; and diagramming techniques (see Azzurro, this volume). Participatory mapping 
is, for instance, a powerful tool to use in LEK research and is often a good technique to start with, as it 
involves several people and can stimulate much discussion and enthusiasm (see Pita et al., 2016). 

 
Although time consuming, open-ended interviews and conversations appear as most appropriate to get 
access to sensitive data such as the fishing grounds, the fishers’ incomes and illegal practices (see Fig.  
6.). Such questions should never be asked in the beginning but throughout the conversation. The 
interviewer earns the fishers’ confidence when s/he is introduced by one or more local fishers, thus 
appearing independent from the fishing authority and when the language is not too technical (see Kafaf 
in this volume). Structured data elicitation techniques are further considered the most suitable to reveal 
patterns about the way fishers think about their resources and their environment (Orensanz et al., 2015). 
In general, all forms of partnership, based on an effective communication between scientists and 
fishermen will consolidate trust and provide a channel to exchange knowledge: as soon as scientists 
concretely acknowledge the fishers’ value, they create opportunities for constructive dialogue and 
discussions, reinforce effective engagement and promote sharing perceptions, information and data. 
From this perspective, participative and collaborative research, assessment and even management could 
provide wide access to FEK. 
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Figure 6. Moroccan official scientist interviewing a fisherman [photo credit INRH]. 

 
 
In the collaborative approach the fishermen are involved in developing the research question and 
objectives, in designing and executing the research program as well as in the data collection. Their 
contribution is not passive, which makes them motivated and engaged. In this way, FEK is not only 
shared and directly applied, but also gets developed (Yochum et al., 2011). Moreover, the collaborative 
research will improve communication and enhance trust between stakeholders (Feeney et al., 2010), 
hence minimizing the suspicions and controversies that too often block access to fishers’ knowledge. 
 
Participatory monitoring programs are also a valuable tool in acquiring fishers’ knowledge and 
generating information about fisheries and/or marine resources. This approach is gaining momentum as 
many case studies show encouraging results (Azzurro et al., 2011; Dias et al., 2015). It carries long-
term objectives and seeks to provide data on a continuous basis. The data are generally submitted by 
fishermen voluntarily involved in a partnership program with fishers’ associations and scientists 
(whether national or independent). In certain participatory monitoring programs the fishers are 
considered as “experts”, so they are encouraged to participate to the analysis and discussion of the 
results, which enhances access to, and use of, fishers’ knowledge. 
 
Considering the extreme variability of both social and ecological settings, methods for gathering data 
should at the same time fit the research circumstances, meet the needs of scientists and respect the 
attitudes of local communities. In other words, researchers must consider not only their research 
objectives but also the cultural contexts in which the interactions take place (Briggs, 1986). It is 
important that they are good listeners and also capable to critically review all the information. The core 
method of researching FEK is often a semi-structured interview.  The interviewer introduces a topic 
using an open-ended question such as: ‘What species have disappeared in the last decades?” This allows 
the respondents to spontaneously identify species, provide direction to the interview and describe 
problems in their own terms. 
Not all persons within a local setting will have the same knowledge, and so one of the essential aspects 
in accessing LEK concerns the means by which local experts are identified (Davis and Wagner, 2003). 
It is therefore vital to design and conduct LEK research with a rigorous thinking and maintain high 
standards of accountability. Azzurro (this volume) distinguishes three different aspects, which largely 
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contribute to the reliability of LEK exploration regarding marine species: i) the characteristics of the 
target taxa; ii ) the characteristics of the population interviewed and; iii ) the questions of researchers. 
Fishermen are one of the best group of informants on the distribution and abundance of marine 
resources. It is nonetheless advisable to select people who together form a homogeneous subject, which 
can prove challenging, as in the case of small-scale Mediterranean fishery which is typically 
characterized by a great variety of techniques and traditions. Other relevant groups, such as recreational 
divers, may be considered as a potential target group provided they dedicate much time to their field 
activities. In any case, it is advisable to ensure that persons considered less knowledgeable are not 
mistaken as local experts.  
 
Another important rule is to have a respect and a genuine interest in learning from the diverse 
stakeholders and follow ethical principles in conducting the research, so that community and individual 
rights are respected. Last but not least, every survey should respect the local legislation on privacy 
matters. It is therefore suggested to guarantee anonymity and clearly state the objectives of the research 
at the beginning of the interview. Such interactions are empirical, practical and underscore why LEK 
has become a significant touchstone in recent years. 

 
 4.5 FEK and intellectual property 3 
 
The valorization of LEK in different sectors, as an alternative to the exclusive use of “Western scientific 
knowledge”, has been favored in recent decades by the recommendations of the UN Rio Summit in 
1992, by the Convention on Biodiversity in 1993, and by the efforts of international institutions such as 
Unesco and FAO (Unesco, 2017). Lately IPBES - the Intergovernmental Science-Policy Platform on 
Biodiversity and Ecosystem Services - proposed the concept of “nature’s contributions to people”, 
which recognizes the fundamental role that culture (and thus LEK) plays in defining the links between 
people and nature (Pascual et al., 2017; Díaz et al., 2018). 
 
In fact many national initiatives based in the collection and use of LEK have been lately put into force 
throughout the world, bringing to light issues concerning intellectual property rights of LEK-based 
goods (Davis and Wagner, 2003). In this sense, despite growing recognition of the right of local 
communities to be rewarded by the companies who tapped their knowledge, LEK is difficult to protect 
under intellectual property rights regulations because in many cases it is a collective knowledge and 
lacks novelty properties. In addition, the ex-situ storing of LEK is meaningless for the proprietary 
communities because this knowledge only makes sense in a social context as part of a social activity 
(Agrawal, 1995; Maurstad, 2002). Furthermore, intellectual property regulations promote liberalization 
of protected goods and services after some time, which poses additional problems for local communities 
because they will eventually face the loss of their exclusive rights over part of their culture in the future. 
Under this scenario, the incorporation of FEK into the management of common pool resources - beyond 
the technical difficulties derived from its collection, systematization and adaptation to the standards of 
scientific knowledge - raises issues related to confidentiality and ownership of the results. Thus, beyond 
the need for obtaining informed consent from the fishers, the other parties (researchers, managers and 
policy-makers), should be aware that their respective positions regarding the publishing and publicizing 
of the results may greatly differ. For fishers it is often important to keep things confidential; for scientists 
the value of the results increases as their paper is published in international journals and cited by other 
scientists, while coastal or fisheries managers can claim the property of the results and develop public 
policies with sometimes undesired implications for the fishers themselves. Consequently, the lack of 

                                                      
3 this subsection was enriched by A. Garcia Allut and S. Villasante, who co-authored a chapter in this volume. 
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attention to the different agendas of the actors involved can negatively affect the fishers who shared 
their knowledge, time and money (Silver and Campbell, 2005) and damage future collaborative 
initiatives (Jacobsen et al., 2012). 
 
Another question to consider is the ultimate ownership of FEK: is it individual (anecdotal), or collective? 
And who will benefit, or be negatively affected if it is used in management, or just openly shared? These 
are critical questions that need attention in the sense that all the interested parties are fully represented 
in the initiative from the beginning. Scientists and policy-makers must be aware that fishers are more 
than just information providers: they should be active at the decision table; they should have a voice 
(and vote) on how to use their knowledge and how to participate in the derived management decisions. 
 
 

Box 1. Practical Workshop recommendations 

•  Enhance exchanges between fishers, scientists and decision makers 

•  Production of a common scientific/stakeholder (e.g. fishers) glossary 

•  Develop joint fishers/scientific networks  

•  Encourage/ promote cross-training and good practices of fishers in different locations 

•  Promote communication (video where fishermen discuss their life, experience, etc.), with back up and advice from 

scientists 

•  Favor bottom-up co-governance design in marine spatial planning as a co-governance tool 

•  Promote good practices through festivals or through workshops for the exchange of experience between different 

countries 

•  Engage marine stakeholders more broadly, in particular young generations (Youtube, social media, etc.)  

•  Develop early warning systems for invasive alien species and promote participation of civil society 

•  Promote the potential utilization and commercial exploitation of invasive species in collaboration with fishers’                    

associations 

•  Develop schemes where fishers are able to have an advisory role in the law enforcement process to combat IUU 

 
 
Concluding remarks: communication gaps 
 
We have reached a point where we really need scientists, fishers and managers to work closely together 
and develop trusting relations in order to understand each other. Issues, such as preserving of marine 
biodiversity or combatting global changes and effects of alien species at local, regional and global scales, 
lay a responsibility on scientists and decision makers to cooperate and understand each other. Yet they 
seem to live and act in completely separate worlds. They ponder on the same issues but cannot (maybe 
do not want to) speak the language of the other (see more in Briand, 2012). Sustainable maritime 
practices will be achieved only through the engagement of all parties. 
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