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Abstract 

The Ria de Vigo, northwest Spain, is blessed with prospering marine and maritime 

industries. To ensure business continuity, a complex sampling network monitors water 

quality for pollutants and algal biotoxins. 

This study examines risk to business operations across the Ria de Vigo resulting from 

chronic and accidental pollution. Wastewater treatment facilities have been overwhelmed by 

urban and industrial growth over the past century. This chronic pollution is exacerbated by 

the permanent risk of oil spilled from ships navigating the busy Finisterre Corridor. 

However, visible pollution has decreased in recent years thanks to upgraded infrastructure 

and improved enforcement. 

Based on risk perception and mitigation measures elicited from private and public sector 

interviewees, this study evaluates willingness of business operators in the Ria de Vigo to 

create a mutual insurance society against the risk of marine pollution by pooling third party 

(liability) and first party (income loss) premiums. Peer monitoring was identified as an 

important emergent property of this insurance mechanism. The research concludes that in 

the Ria de Vigo, low member recruitment may prevent risk mutualization from shoring up 

environmental protection. 
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impairment liability 
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EU Environmental 
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urban wastewater 

treatment plant 

Estación Depuradora de Aguas Residuales 
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EU Water Framework 

Directive  
Directive 2000/60/EC 

                                                 

1 A direct quote from IRMI (2015). 
2 A direct quote from OSPAR (2010). 
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refers here to 
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Principal–agent 

problem 

promoting one’s own interests at the 

expense of another party’s interests 

due to information 

asymmetry 

Regional 

administration 

the governing body of the Autonomous 

Community of Galicia (Comunidade 

Autónoma de Galicia), located in Santiago 

de Compostela 

Xunta de Galicia 

(comprising nine 

Departments, or 

Consellerías) 

Reinsurer insurer of insurance; second party insurance cedent 

Risk mutualization grouping risks by the insured members coinsurance 

Social trap 
favoring one’s own interests over the 

interests of the community 
social dilemma 

Subscriber 
a person or a business renewing their right to 

generate risk by making regular payments 

insured, member, 

policyholder 

                                                 

3 According to the EU Water Framework Directive 2000/60/EC (WFD) (Directiva marco del agua, or DMA) 
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1 Introduction 

Cleanup of marine pollution and recovery efforts mandated by the regulator and financed by 

the insurer have fallen short of comprehensive environmental remediation, as the literature 

indicates (Domínguez Álvarez & Loureiro, 2013; Lázaro Touza, 2010; Loureiro, Ribas, 

López, & Ojea, 2006). Beneficiaries of natural, or nearly natural water quality, such as 

fisheries, have had to resort to taking legal action against polluters, who often became 

insolvent and thus unable to finance cleanup costs (Tietenberg & Lewis, 2012). Even if 

losses are proven and indemnified under existing maritime liability frameworks, they often 

fall short of the real costs (Garza-Gil, Prada-Blanco, & Vázquez-Rodríguez, 2006), thus 

forcing governments to step into the breach (Lázaro Touza, 2010). Accordingly, major oil 

spills serve as a reminder that the current practices of pricing insurance policies and natural 

resources reflect, and create, a market failure.4 

With the regulator ever vacillating between conservation goals and development plans, it is 

the aim of this thesis to evaluate stakeholders’ willingness to mutually insure themselves 

against the risk of marine pollution in a selected coastal area, the Ria de Vigo (henceforth: 

Ria) in northwest Spain (Figure 1).5 

 

Figure 1. Vigo and its place in Galicia (northwest Spain) and the world (MAGRAMA, 2013) 

                                                 

4 The reason for this market failure is that unlimited liability is uninsurable (Müller, 1981). To make 

compensation payouts financially manageable, environmental restitution costs covered by such insurance as 

EIL are mostly capped at 20 million euros (Pedraza, De Smedt, & Faure, 2013). 
5 Stakeholders are interviewees or any other person or a group of people with private or public vested interests 

in the Ria.  



 

This thesis contributes to the field of pollution risk from a mutual insurance (mutua de 

seguros) angle, on which there is a dearth of literature, with the notable exception of P&I 

clubs. However, these international insurance companies specialize in maritime transport 

(Bennett, 1999), whereas the mutual examined here is a strictly local scheme, open to all 

coastal and marine operators, not only to vessels. 

The aim of this research is: 

 To determine the willingness of business operators in the Ria de Vigo to 

collaboratively insure themselves against the risk of marine pollution. 

Determining businesses’ willingness to jointly act on perceived pollution risks, and whether 

this willingness to coinsure suffices to establish a mutual insurer, had to be supplemented by 

interviewing service providers in the public (competent authorities) and financial (insurers) 

sectors. After having personally interviewed 30 stakeholders during the fourth quarter of 

2015 (Table 1 and Appendix D), the aim of this study was served by eliciting information 

about pollution risk factors and by summoning opinion about the feasibility of collaborating 

on a mutual insurance mechanism as a complementary countermeasure to pollution risks 

pointed out by the interviewees. 

Table 1. The sample group of research participants (elite interviewees) 

Elite interviewees Managers / Proprietors Experts / Advisors 

Private sector 14 5 

Public sector 7 4 

 

Closely linked to this aim are the research hypotheses: 

 H1: Residents of the Ria are sensitized to marine pollution due to recurring ship-

source spills off the Galician coast and the impact those have left on local fisheries, 

aquaculture, and the marine environment; 

 H2: Business operators favor joint over independent measures to reduce the risk of 

marine pollution and its potential economic harm; 

 H3: Stakeholders recognize that one such joint measure can be to collectively self-

insure their operations (risk mutualization). 
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To be able to confirm or refute the first two hypotheses (H1, H2), two overarching questions 

about risk management have to be answered: 

a. What do interviewees know about pollution in the Ria? (risk perception) 

b. What are the preferred approaches for dealing with marine pollution? (risk 

mitigation) 

To be able to confirm or refute the second and third hypotheses (H2, H3), and to satisfy the 

aim of this research, two overarching questions about willingness to cooperate have to be 

answered: 

c. How do interviewees view other stakeholders across the Ria? (relations quality) 

d. What are the prospects like for risk mutualization against marine pollution to 

materialize in the Ria? (research question) 

A more detailed breakdown of these overarching questions can be found in Table 2 and in 

Appendix C. 

The next chapter provides an overview of the main concepts underpinning this work, 

followed by an outline of the geographic and economic profile of the Ria de Vigo. Chapter 

4 lays out the research framework, its merits and limitations. The following chapters, 5 

through 7, look at the ‘hard facts.’ First, sources of accidental and chronic pollution 

identified by the interviewees are examined, and how those have been dealt with so far. 

Chapter 6 reviews more mitigation measures beyond emergency response and pollution 

monitoring, measures which have been popular with business operators. The thesis then goes 

on to discuss social barriers to establishing cross-sector cooperation in the Ria. Chapter 8 

critically analyzes the relevance of risk mutualization vis-à-vis interviewees’ acceptance of 

the proposed mutual (or: ‘soft facts’). Chapter 9 summarizes the implications of research 

findings on realizing risk mutualization in the Ria de Vigo, while the final chapter elaborates 

on implications for management and research recommendations. 

 

 

 



 

2 Theoretical Overview 

2.1 Insurance 

Insurance can be defined as trading (or: transferring) the possibility of significant financial 

losses (i.e., risks) against assured, minute losses (i.e., premiums, or: subscription rates). The 

principle of underwriting requires that higher risks come at the cost of higher premiums (or 

deductibles). Risks must be quantifiable (imputable) and not exceedingly high for the insurer 

to bear, so that the risk of insolvency is not transferred from the liable party to the insurer 

(Müller, 1981); the subscriber cannot cede to the insurer more risk than the latter can absorb. 

Insurance behaves unlike most other services in the sense that ideally, for both the insured 

and the insurer, it will not be used. It may not come as a surprise, then, that in our consumer 

society, the elusive nature of insurance may deem it to be dismissed as a sunk cost. Some 

view insurance as buying a peace of mind, whereas others – as delegating financial and legal 

responsibilities of evaluating and valuating risks to a second party (the insurer). In that case, 

indemnification is not the product insurance sells, but a byproduct (Müller, 1981). 

This thesis goes a step further in suggesting that the financial commitment of an insured in 

this mutual to eschew environmentally irresponsible behavior is also a social commitment 

not to incur losses to other insureds paying into the mutual (dual liability) (Figure 2). Simply 

put, paying premiums is not merely a means of risk transfer but also of risk reduction 

(environmental commitment). Claimants are indemnified by the contributions of everyone 

else in the mutual. Hence, the insureds (social capital) take good care of the shared resource 

– the mutual (financial capital), and by extension – the Ria (natural capital). The escalation 

potential of one polluting member inadvertently whetting other members’ risk appetite 

(moral hazard) is quickly decelerated by knowing that the mutual is not a ‘bottomless pit’ 

and that losses might eventually bleed the mutual dry.6 This financial codependence 

generates a negative feedback effect whenever water quality is affected, thus bringing the 

mutual (and, hopefully, the marine environment) from a perturbed to a steady state. 

 

                                                 

6 Stop-loss policies can limit both single and joint claims. 



5 

 
Figure 2. The dual liability mechanism underlying the loss prevention potential of peer 

monitoring 

Marine pollution impacts the bottom line of those businesses that benefit from a natural or 

nearly natural water quality, such as mussel farms (miticultura), nautical, pesca-, and 

ecotourism (also known as ‘blue growth’7). Since these users (or: pollutees) are particularly 

vulnerable to marine pollution, their first party insurance premiums (e.g., against income 

loss)8 can be partly viewed as liability payments for risks such businesses pose to the marine 

environment when they benefit from coastal upwelling,9 sunlight disinfection, the Cíes 

Islands (Islas Cíes) serving as natural breakwaters, and so on. Otherwise put, first party 

insurance can be fiscally viewed as a form of green tax. Although first party insurance serves 

as a liability against own losses, in this study it is mainly viewed in light of the user pays 

                                                 

7 The economic growth of marine and maritime industries. 
8 This thesis does not distinguish between income loss (lucrum cessans), which emphasizes quantity (as in 

euro/kg), and business interruption, which emphasizes duration (as in days). 
9 Upwelling “occurs near coasts where winds persistently drive surface water seaward, causing an upward 

movement of cold, nutrient-rich water from ocean depths” (OSPAR, 2010). 



 

principle (OECD, 2001); users are also liable for risks their activities pose to (other users in) 

the marine environment, even when those activities are nonpolluting. This co-liability of 

polluters and users was enshrined in the 2010 HNS Convention (IMO, 2015a). 

In line with the polluter pays principle, enshrined in the ELD (European Union, 2014a) and 

international maritime conventions (IMO, 2011), those who benefit from the sea merely as 

a geophysical medium, such as wastewater treatment plants, shipyards, and maritime traffic 

(henceforth: polluters) are liable for environmental impairment. As mentioned in the 

previous section, polluters cannot always be prosecuted, and damage cannot always be 

attributed to a natural or legal, public or private person, which leaves the pollutee 

unindemnified. Therefore, polluters’ third party insurance premiums can be partly viewed 

as a surety for being on their best environmental behavior and, by virtue of risk pooling, 

safeguarding against those that pollute. Of course, both first and third party premiums are 

first and foremost paid to transfer insureds’ own risk, and only by proxy of insuring their 

own risks do they insure the natural resource against degradation. 

2.2 Pollution risk 

For the sake of specificity, this study uses a more functional definition of marine pollution 

than the comprehensive one offered by the Joint Group of Experts on the Scientific Aspects 

of Marine Environmental Protection (GESAMP) (OECD, 2001).10 Since water quality is 

determined nowadays by monitoring and sampling and ever seldom by observing its 

deleterious impact on humans, marine pollution can be qualified as a gradual or acute, 

physical, chemical, or biological addition to water composition that harms marine wildlife 

(Appendix A). This deterioration in water quality can be measured directly, by taking water 

samples, or indirectly, by examining biological indicators in marine organisms. Direct 

observation can offer quick results, but bioassays are indispensable since marine ecosystems 

have the capacity to absorb and process pollutants, so that not every change in seawater 

composition produces observable changes in marine biota. 

                                                 

10 The OSPAR Convention defines pollution as “the introduction by man, directly or indirectly, of substances 

or energy into the maritime area which results, or is likely to result, in hazards to human health, harm to living 

resources and marine ecosystems, damage to amenities or interference with other legitimate uses of the sea” 

(OSPAR, 2010). 
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A further complication is the important distinction between scientifically measurable 

pollution and legally admissible pollution. Monitoring water quality must follow stringent 

guidelines to allow the competent authority a sufficient amount of time to react before the 

legally admissible threshold is crossed. Hence, scientific measurements should be able to 

detect levels of pollution lower than those permitted by law.  

However, what happens if the legal framework fails to set pollution limits? For instance, the 

amended EU Water Framework Directive 2000/60/EC calls for the development of 

environmental quality standards for sediment monitoring, yet fails to name any such standard 

(European Union, 2015).11 

The distinction between accidental (acute) and chronic (gradual) pollution is not always as 

clear-cut as shown in Figure 3. Accidental pollution has a sudden and observable impact and 

the potential to create a media scare, as was experienced immediately after the 2002 Prestige 

oil spill (Domínguez Álvarez & Loureiro, 2013). However, some accidental pollution can 

have a long-lasting impact on the marine environment so as to be considered chronic, e.g., 

when a single ballast water discharge introduces an alien species (Hallegraeff, 1998),12 or 

when operational bunkering (vessel refueling) spills recur frequently enough. 

Pollution can become chronic if its source remains unknown or untreated over a long period 

of time. This source can remain unverified due to a gradual pollution with compounded 

effects (Chapter 5.2.7). Pollution can be considered casual when the source of chronic 

pollution is permissible, e.g., the controlled release of bacterially polluted stormwater into 

the Ria during a downpour (Chapter 5.2.1).13 

 

 

                                                 

11 EU Member States are required to “ensure that the concentrations of substances that tend to accumulate in 

sediment and/or biota do not increase significantly in sediments and/or the relevant biota” (European Union, 

2014c). 
12 Ballast water is “water, with its suspended matter, taken on board a ship to control trim, list, draught, stability 

or stresses of the ship” (OSPAR, 2010). 
13 “Your right to swing your arms ends where my nose begins” – casual pollution is tolerated as long as no one 

comes to harm. 



 

 

 

 

 

 

 

Figure 3. Types of marine pollution 

 

Both accidental and chronic pollution may involve the same compounds, such as PAHs and 

heavy metals, and thus may have a similar impact over time. The reason that they are not 

dealt with in the same way is historical: whereas managing accidental marine pollution has 

evolved around emergency response to ship-source oil spills, reaction to chronic marine 

pollution has focused on monitoring water quality (Chubb, Griffiths, & Spooner, 2014). 

Another distinction between the two types of pollution, which is of the greatest relevance 

for this work, is that accidental pollution risk is insurable, whereas chronic pollution risk is 

not, as environmentally impairing as it may be. Although mutual insurance is suitable to 

cover such idiosyncratic eventualities as local marine pollution (Murgai, Winters, Sadoulet, 

& de Janvry, 2000), persistent occurrences are in principle uninsurable (Ahlroth, 2009; 

Salgueiro, 2002).14 

Chronic pollution, being a “pre-existing condition,” is uninsurable. It can only serve as a 

baseline information when insuring against accidental pollution. Nonetheless, episodic 

pollution may be insurable: AGROSEGURO insures mussel farms against red tides, which 

are not accidental pollution (Chapter 6.1.3). Similarly, pollution from the Lagares Urban 

Wastewater Treatment Plant makes its episodic appearance during heavy rainfall. 

                                                 

14 With the notable exception of compounded chronic pollution having an unforeseen impact on the marine 

environment (Salgueiro, 2002). In that case, the insurer can act in subrogation against the polluter, provided 

that the latter does not operate under a discharge permit (Fogleman, 2011). 
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2.3 Peer monitoring 

The financial commitment made by joining a mutual insurance society against the risk of 

marine pollution is expected to generate peer monitoring, a form of organizational behavior, 

among users and polluters. Peer monitoring is an emergent property of a flat organization 

(with low transaction costs) whose members are on an equal footing and share the same 

goals. As an informal form of enforcement within a formal framework, peer monitoring can 

reinforce compliance in the group. Nobody wants to pull their weight all by themselves; by 

reviewing others’ performance and “responding in various ways” (Loughry & Tosi, 2008) 

to freeriding, peer monitoring can create a level playing field of transparency and compliance 

in the organization. 

Peer monitoring is a positive-sum outcome of formal rules rather than their substitution. The 

degree to which it can complement formal supervision depends on mutual trust, both among 

peers and between peers and their supervisors (Loughry & Tosi, 2008). Peer monitoring can 

never entirely replace supervision, just as insurance may obviate some regulation for some 

time, but it can never entirely replace regulation or its enforcement (Harrison, 1999).15 

Importantly, peer monitoring is motivated by self-interest, so that it can set in motion group 

dynamics whose implications are not always predictable (Loughry & Tosi, 2008). However, 

when self-interest is reflected in the organizational goals, the resulting solidarity among 

peers and their supervisors can serve as an antidote to the social trap and the principal–agent 

problem (Platt, 1973).16 Therefore, it is crucial that peer monitoring and formal supervision 

are in lockstep with one another. 

It is uncertain to what extent social norms and cultural background are conducive to the 

success of peer monitoring. If solidarity is a social norm, then peer monitoring may be 

redundant. In some (corporate, national, etc.) cultures, peer monitoring may require some 

formal legitimation, e.g., by setting rules to punish free riders. Such rules may do little to 

deter those who are involuntarily part of the group, indifferent to group goals, or are not part 

                                                 

15 Excessive risks should not be left unregulated. In most cases, there are statutory requirements to cover such 

risks because premiums may be exceedingly high and no business would pay them unless obligated. 

Nonetheless, if only businesses running risky operations take out a policy, pricy premiums are going to crowd 

out low-risk businesses from the insurance market (adverse selection). 
16 Examples of the social trap are negative-sum outcomes, such as the ‘tragedy of the commons’ and the 

‘prisoner’s dilemma.’ 



 

of the group. This point is further discussed when examining compulsory membership in the 

mutual (Chapter 8.4). One way or the other, since peers are co-responsible for achieving 

common goals, they are codependent and, therefore, bound to cooperate (Loughry & Tosi, 

2008). 

2.4 Scope of research 

Maritime traffic in the Finisterre Corridor (Figure 4) is uninsurable by the mutual examined 

here, aside from limited 1st party losses in the Ria, because coinsuring users and polluters 

based outside the Ria may undermine peer monitoring; members’ identity must be known to 

others in the mutual (Palazzo, 2015). From a legal standpoint, the suggested mutual 

conforms with the ELD (European Union, 2014a) when its pollution legal liability (PLL) 

policy covers (or recovers by subrogation) moderate financial losses of up to 2 million euros 

(Chapter 6.2.3). The examined mutual is not foreseen, therefore, to replace P&I clubs or 

international conventions applying to maritime transport; financial and environmental 

protection conceived by risk mutualization is not benchmarked here against commercial 

insurance products on the market. Hence, those international conventions are not discussed 

here and catastrophic ship-source pollution is only briefly mentioned. 

 
Figure 4. The Finisterre Corridor off the Costa da Morte in northwest Galicia (IMO, 2016) 
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In the Ria de Vigo, municipal jurisdiction over water quality is confined to beaches during 

the bathing season, including those of the Cíes Islands (Concello de Vigo, 2014). Hence, not 

much relevance can be ascribed to city councils (concellos) and counties (comarcas) in 

monitoring marine pollution. The role of managing water resources belongs to the Galician 

Waterworks Administration (henceforth: Augas de Galicia). 

 

This study focuses on direct economic loss due to environmental (water-related) impairment 

and not ecological (ecosystem-related) impairment, such as loss of biodiversity (e.g., via 

food web disruption) or natural habitat, although both types of impairments are intertwined 

(Salgueiro, 2002). Moreover, the study is primarily motivated by the protection of the marine 

environment (and not, e.g., by economic competitiveness), yet its approach is antipodal to 

that of economic valuation of natural capital. Whereas resource equivalency (nonmarket 

valuation) methods for costing ecological remediation are carried out in the hope that a 

surrogate market or a piece of legislation will appear and regulate environmental costs, thus 

correcting market failure (Ecologic Institute, 2006), this research examines the potential of 

an existing financial instrument, mutual insurance, to capture and thus attenuate 

environmental costs. Furthermore, it does not consider willingness expressed by 

interviewees to pay insurance premiums as a stated preference. Beyond the scope of risk 

mutualization, cooperativeness, or the lack thereof, is not considered a measure of 

environmental commitment because stakeholders might just as well prefer to take individual 

antipollution measures. 

Other impacts contiguous to marine pollution, as on human health, welfare, and cultural 

heritage will not be considered here. Some of these ‘traditional risks’ often fall under 

different indemnification regimes, e.g., life insurance. 



 

3 Background and Context 

3.1 Natural landscape 

The Ria de Vigo (42° N, 8° W) in northwest Spain is the most meridional of the Rias Baixas 

(‘lower rias’), south of Cape Finisterre (43° N, 9° W),17 and a short distance from the 

Portuguese border at the Miño River (Figure 5). The Ria is a 176 km2 coastal embayment 

(Prego, et al., 2010), semi-enclosed by the Vela Coast (Costa da Vela) in the north (Cangas), 

the Cíes Islands in the west, and the Estelas Islands (Islas Estelas) in the south. These three 

sites are Special Areas of Conservation (SACs) and belong to the EU Natura 2000 network 

(MAGRAMA, 2015f). The perimeter of the Ria is >75 km.18 

 
Figure 5. The Rias Baixas: Arousa, Pontevedra, and Vigo (Instituto Geográfico Nacional, 

2016) 

                                                 

17 Cape Finisterre (Finisterre means ‘land’s end’ in Latin) in the Death Coast (Costa da Morte) is a site of 

numerous shipwrecks. It was severely impacted by the 2002 Prestige oil spill (Domínguez Álvarez & Loureiro, 

2013). 
18 Curiously, the perimeter of the Ria is nowhere to be found in the literature. Microsoft Bing Maps was used 

to calculate the route from Vela Coast (Cangas) to Monteferro (Nigrán). Cf. the coastline paradox in: 

Mandelbrot, B. B. (1967). How long is the coast of Britain? Statistical self-similarity and fractional dimension. 

Science 156(3775), 636-638. 
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The Ria is a 32.5 km long river valley (Prego, et al., 2010), now fully inundated since the 

end of the last glacial retreat 6,000 years ago, forming a long, narrow marine inlet with a 

markedly jagged coastline, tapering off towards its northeast side, where it ends in the Cove 

of San Simon (Ensenada de San Simón) (Sirtori, Genco, & Moroni, 2012). 

The 600-meter-wide Strait of Rande (Estrecho de Rande) separates the deep, coastal Ria, 

where cross-shore Ekman transport governs water circulation (upwelling and downwelling), 

from the shallow, estuarine part of the Ria, the Cove of San Simon, where transitional waters 

are replenished by tidal cycles and freshwater streams. The Cove of San Simon is 7.3 km 

long, with a surface area of 18.3 km2 (Prego, et al., 2010). It is a designated Special Area of 

Conservation (SAC), making it part of the EU Natura 2000 network. 

Three quarters of the Ria’s 578.2 km2 drainage basin discharges into the Cove of San Simon 

(Pazos, Nombela, & Vilas, 2000; Prego, et al., 2010), primarily through the Verdugo River, 

which alone has a drainage basin of 331 km2 (Sousa, et al., 2014). The Verdugo River marks 

the border between 16 small streams emptying into the northern bank of the Ria and 19 

southern streams (Perez-Arlucea, Filgueira, Freijido, & Mendez, 2000). 

Vigo enjoys a temperate oceanic climate (Csb in Köppen−Geiger climate classification) 

(Kottek, Grieser, Beck, Rudolf, & Rubel, 2006). Although some cite an average annual 

precipitation of 1,900 mm for Vigo (Pazos, Nombela, & Vilas, 2000), it has averaged 1,500 

mm over the past decade (Tutiempo Network SL, 2016), a difference of 21%. 

Similar oceanographic conditions to those found in the Ria de Vigo govern the rest of the 

Rias Baixas (Figure 5), with mussel farming being the predominant aquaculture activity 

(González-Garcés Santiso, Vilas Martín, & Álvarez Salgado, 2008).19 The Rias Altas (‘upper 

rias’) in northern Galicia are influenced by the oceanic conditions of the Cantabrian Sea, 

with weaker upwelling and a smaller bivalve mollusc industry (González-Garcés Santiso, 

Vilas Martín, & Álvarez Salgado, 2008). 

                                                 

19 Therefore, the implications of this research are, by and large, transferable to the other lower rias (Chapter 

9.4). 



 

3.2 Human landscape 

The Ria is the namesake of Vigo, the largest town on its shores, also known as the Olive 

City (Ciudad Olívica) (González Teijeiro, 2015). Vigo has evolved from a town of 23,000 

in 1900 to a city short if its 300,000 inhabitant in 2012 (Galovart, 2015; Méndez, 2014).20 

Redondela (30,000), Cangas (26,000), Moaña (20,000), and four other municipalities add up 

to a total population of 417,269 across the Ria (Sirtori, Genco, & Moroni, 2012). 

3.2.1 Settlement pattern 

The phenomenal growth of Vigo in the 20th century is primarily a result of its 

industrialization, unparalleled in Galicia. Fast-paced urbanization caused neighboring towns 

to fuse into a single, strongly heterogeneous municipal area without having lost their rustic 

character – a process called peri-urbanization. Today, only two thirds of Vigueses21 are 

actual city dwellers, while the remaining 90,000 inhabitants are scattered across the rest of 

the municipality in small aggregates, too loosely grouped to be rightfully called ‘suburbs’ 

(Galovart, 2015). 

In Galicia, these small aggregates far outnumber large urban centers such as Vigo. There are 

about 32,000 of these small settlements evenly spread across Galicia – half the number of 

all settlements in Spain (Equipo de Técnicos en Transporte y Territorio, SA, 2010). This 

uniform settlement density outside the large urban centers creates substantial difficulties in 

developing a regionwide wastewater treatment infrastructure (Sirtori, Genco, & Moroni, 

2012). Galicia itself remains largely isolated and inaccessible (Maíz & Losada, 2000), with 

the rest of Spain to its east, Portugal to its south, and the Atlantic Ocean to its west and north. 

3.3 Cíes Islands marine park 

The Ria de Vigo is sheltered from the Atlantic Ocean by natural breakwaters at its mouth, 

the Cíes Islands, part of the Atlantic Islands of Galicia – the first nationally nominated island 

group to become an OSPAR MPA in 2007 (OSPAR, 2015). The Atlantic Islands of Galicia 

(henceforth: National Park) registered nearly 400,000 visitors in 2015, with the Cíes Islands 

being the most popular destination among the National Park’s four archipelagos, with visitor 

                                                 

20 The number of inhabitants in 1900 would have been double, 46,000, if the towns of Bouzas and Lavadores, 

which later on fused with Vigo, had been counted in (Galovart, 2015).    
21 Here: inhabitants of Vigo; otherwise: residents of the Ria. 
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numbers peaking in the summertime (Europa Press, 2016). The Cíes Islands are a Special 

Area of Conservation (SAC) and, as such, part of the EU Natura 2000 network. This National 

Park, the only one of its kind in Galicia, is certified by the EUROPARC Federation with the 

European Charter for Sustainable Tourism (ECST) (Europa Press, 2016; Xunta de Galicia, 

2015a). 

The marine park includes the three Cíes Islands and borders Port Zone II, a compulsory 

pilotage area up to the mouth of the Ria (Figure 6): 

 The northern island is, in fact, two islands fused by a sandy isthmus, the famous 

Rodas Beach. Its 2.8 km distance from the Ria’s tip at Cape Home (Cangas) delimits 

Port Zone II to the north; 

 The southern island, which is off-limits to tourists, is 5.1 km north of Monteferro 

(Nigrán), delimiting Port Zone II to the south (Sousa, et al., 2014) and forming the 

main shipping lane of the Ria (Port Authority of Vigo, 2014); 

 A small protected area off the northern island is chipped off by the Port of Vigo’s 

anchorage area (Fondeadero de Cíes), predating the National Park. This anchorage 

area offers a place of refuge for ships in distress and a mooring for layup vessels. 

The Cíes Islands are administered by the Galician Atlantic Islands Maritime-Terrestrial 

National Park, an arm of the regional Department of Environment and Land Planning 

(Consellería de Medio Ambiente e Ordenación do Territorio). The Islands, which have been 

uninhabited since the 1950s (MAGRAMA, 2015g), are managed together with the City 

Council of Vigo and include 26.58 km2 of marine protected area (Xunta de Galicia, 2015b). 

Strictly speaking, the Cíes Islands marine park is neither an MPA nor a marine sanctuary; 

its insular waters are not a no-take zone (NTZ) and artisanal fishing is allowed; nonetheless, 

recreational fishing is prohibited (Ouréns, Cambiè, & Freire, 2015). Additionally, mussel 

farmers from Cangas use the northern island as a natural nursery and scrape wild spats 

(seeds) off the rocks to grow them in their bateas (mussel rafts) (Méndez M. , 2016). More 

than a third of all 515 artisanal boats fishing in the marine park use gear which exceeds their 

permit restrictions. Thus, the marine park is littered with active and passive, abandoned and 

lost fishing gear (ghost fishing) (Ouréns, Cambiè, & Freire, 2015). 



 

Figure 6. Port waters and anchorage delimitation plan in the Ria de Vigo (Port Authority of 

Vigo, 2015) 
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3.4 Local industry 

3.4.1 Port 

The Port of Vigo (henceforth: Port) can almost be described as the ‘raison d'être’ of Vigo, a 

city within a city.22 With its 16 dry docks, 6 main shipyards, and 5 fish auction markets (Port 

Authority of Vigo, 2014), it is the most prominent urban feature of Vigo, a logistics 

behemoth stretching over 17.7 km of the Ria waterfront (Rías Baixas Comunicación SA, 

2015). The port is a world leader in terms of fish for human consumption, three quarters of 

which arrive frozen in cargo ships (Port Authority of Vigo, 2014). There is little wonder, 

then, that Galicia is Spain’s and Europe’s most important fishing region (European 

Commission, 2010). It was, therefore, only appropriate that Vigo should become the seat of 

the European Fisheries Control Agency (EFCA). 

Vigo is a homeport for one of the largest distant-water fleets (pesca de gran altura), a fishing 

armada with a truly global reach (Folsom, Rovinsky, & Weidner, 1993). Distant-water 

fisheries mostly consist of freezer trawlers (arrastreros congeladores), some of which are 

built in Vigo shipyards, generate considerably more revenues than artisanal boats (ARVI, 

2013) and can even start wars.23 It is difficult to estimate how much of the frozen fish landed 

in Vigo could be labeled as import, as much of them are fished by Spanish-owned vessels, 

landing their catch in foreign ports before it is freighted to Vigo (Port Authority of Vigo, 

2014). Major Spanish fishing associations also have presence here, such as the Association 

of Fish Traders of Vigo (Asociación de Comercializadores de Pescado de Vigo, or 

ACOPEVI). The city annually hosts NAVALIA, the International Shipbuilding and 

Maritime Industry Exhibition (Concello de Vigo, 2015). 

The Port of Vigo is a State Port, administrated by the General Directorate of the Merchant 

Fleet (Dirección General de la Marina Mercante) at the Ministry of Development 

(Ministerio de Fomento). The Port’s legal status is that of a public corporation (entidad 

pública empresarial, or EPE); thus, the Port represents economic interests of national 

                                                 

22 Port service areas are distributed in five municipalities in the Ria: Vigo, Redondela, Vilaboa, Moaña, and 

Cangas (Rías Baixas Comunicación SA, 2015). 
23 Such as the 1995 Turbot War (Guerra del fletán) between Spain and Canada, sparked by the Vigo-based 

freezer trawler Estai (Gough, 2009) and which put an end to more than four centuries of Galician fleets fishing 

off the Grand Banks of Newfoundland. 



 

importance, making it accountable for its own finances and in direct competition with other 

State Ports (Maceira Rozados, 2012). 

3.4.2 Local fisheries 

Artisanal fisheries (pesca de bajura) 

Small-scale fisheries can be defined in any number of ways, mostly by a fishing capacity 

limited by quotas, fishing gear, or vessel size. For the purpose of this study, fisheries are 

considered artisanal if they operate inshore (in coastal waters), landing exclusively fresh fish 

and seafood, and their quotas are managed by the regional Department of Maritime Affairs 

(Consellería do Mar) (INTECMAR, 2012). The larger fishing vessels (>12 m) make up most 

of the deadweight fish transport in the Ria, but they are far outnumbered by artisanal fishing 

boats, which make up the majority of the local maritime traffic (González-Garcés Santiso, 

Vilas Martín, & Álvarez Salgado, 2008). Artisanal fishermen are predominantly self-

employed Galician.24 With an average annual income of 20,000 euros, 87% of the national 

average, artisanal fishermen tend to work together with their spouse and children to keep 

operating costs to a minimum (DG MARE, 2013), thus generating hidden costs of unpaid 

work by running a ‘family business.’ 

Enhanced capture fisheries (shellfishing) 

Shellfishing in the intertidal zone involves elements both of fishing and farming; the tidal 

range in the Ria is four meters (MAGRAMA, 2015h). Hand-harvesting clams, cockles, and 

other bivalve molluscs burrowed in muddy, shallow waters is supplemented by sowing 

shellfish spats (seeds). This “gardening”25 has become an ever more important element of 

shellfishing, with natural bivalve mollusc populations on the decline due to overharvesting, 

habitat degradation, and parasitic infestations (Figueras, 2009), such as the cockle 

(Cerastoderma edule) decimation by the parasite Marteilia cochillia in the Rias Baixas since 

2012 (Villalba, et al., 2014). 

In the littoral zone of the Ria, particularly in the Cove of San Simon, groups of shellfish 

gatherers, dominated by middle-aged women, work afoot (a pie). Men (mariñeiros), often 

                                                 

24 Galician fisherpersons are predominantly male and referred here as ‘fishermen’ for simplicity’s sake. 

Shellfish gatherers, on the other hand, are predominantly female (DG MARE, 2013). 
25 Spat seeding, juvenile replanting, algae weeding, and predator removal. 
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their husbands, scoop bivalve molluscs burrowed underwater while standing afloat (a flote) 

on a boat (Conselleria do Mar, 2010; MacAlister Elliott and Partners Ltd, 2002).  

3.4.3 Mussel farming 

Despite repeated attempts to farm fish and cephalopods, the only type of aquaculture to have 

gained a foothold in the Ria de Vigo after 1945 is mussel farming (DG MARE, 2013). To 

date, 478 mussel rafts (bateas) are anchored in 12 allotments (polígonos, or production areas) 

off the northern bank of the Ria, producing in excess of 35,000 tons annually, 14% of the 

Galician mussel output (Sirtori, Genco, & Moroni, 2012). Similarly to shellfish gathering, 

mussel farming is mostly a family business organized in cofradías, with each family 

operating a few rafts. The concession to ‘park’ and operate a mussel raft is granted by the 

regional Department of Maritime Affairs (MacAlister Elliott and Partners Ltd, 2002).  

This industry owes its existence to coastal upwelling from April to October – the ascent of 

cold water masses, rich in nutrients (nitrates, silicates, and phosphates) – which fertilizes the 

entire Rias Baixas and boosts primary production (Perez-Arlucea, Filgueira, Freijido, & 

Mendez, 2000). The main mussel harvesting season follows from October to March 

(CETMAR, 2007; Rodríguez, Villasante, & García-Negro, 2011). During the rainy season 

(October-March), south-southwesterly winds generate downwelling, significantly 

weakening the natural fertilization process as well as lowering seawater salinity. Over the 

past few decades, increasingly intense and long periods of downwelling have been 

registered. Northerly and northeasterly wind-driven upwelling has weakened over the same 

period of time, with reduced primary production impacting the filter-feeding shellfish in the 

Rias Baixas (Ruiz-Villarreal, et al., 2009). 

3.4.4 Canning 

The food processing industry, particularly cooking and canning, launched Vigo into the 

Industrial Age in the 19th century (Maíz & Losada, 2000). 

Two umbrella associations of nationwide import, each with more than 200 member 

companies, chose Vigo as their seat: 



 

 CONXEMAR, the Spanish Association of Wholesalers, Importers, Manufacturers, 

and Exporters of Fish and Aquaculture Products, which organizes an international 

frozen food fair every October; 

 ANFACO-CECOPESCA, the National Manufacturers Association of Canned Fish 

and Seafood – National Technical Center for Fish Product Processing (Cluster 

Alimentario de Galicia, 2015). 

3.4.5 Tourism 

Delicious seafood and sandy beaches have made Vigo a name among Spanish vacationers. 

Recreationist traffic in the Ria is of three types: 

 Nautical sports, such as yachting and windsurfing; 

 Ferry services to the Cíes Islands; 

 Cruise ships (Sirtori, Genco, & Moroni, 2012). 

Vigo has become an important stop for passenger megaships enroute from the Baltic to the 

Mediterranean or the Caribbean, bringing to the city foreign visitors from outside the Iberian 

Peninsula. In 2015, 82 ships, some of them the largest of their kind in the world, berthed at 

the Vigo Transatlantic Cruise Terminal, disembarking more than 200,000 passengers 

(Autoridade Portuaria de Vigo, 2016). 

3.4.6 Car manufacture 

Vigo owes its economic ascent and population boom in the 1960s to the construction of its 

first freezer trawlers (ARALFUTUR, 2013) as much as it does to the car manufacturer 

Citroën. Both developments were part of the ‘Spanish miracle,’ which put the nation on a 

path to industrialization (Galovart, 2015). With almost 7,000 employees, the Peugeot-

Citroën factory in Vigo is the largest of its kind outside France, churning out 1,736 cars daily  

(PSA Peugeot Citroën, 2013).  

Car manufacture has played a decisive role in port development; the ro-ro terminal in Bouzas 

has made the Port an important automotive shipping hub (PSA Peugeot Citroën, 2013). This 

ro-ro terminal in Bouzas owes its existence to a disputed land reclamation project which 

began in the 1960s. In turn, the terminal has contributed to the establishment of a coastal 
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shortsea shipping service between Vigo and Nantes (Saint-Nazaire, France), launched in 

January 2015 (Shortsea, 2015). 

3.5 Summary 

We speak of Vigo having grown many times its original size in the course of the 20th century, 

whereas in fact, several small urban centers gradually fused to form today’s Vigo. Doting 

the hilly hinterland, small settlements are evenly scattered across a fluvial network of 36 

drainage basins in one of Spain’s rainiest areas (Perez-Arlucea, Filgueira, Freijido, & 

Mendez, 2000), all emptying into the Ria. Those who live inland also impact the Ria, but as 

smallholder farmers, their economic interests are but little affected by seawater quality. 

These four features found in the Ria de Vigo, namely: 

 peri-urbanization, 

 uniformly distributed settlements, 

 high precipitation, and 

 tributaries crisscrossing the terrain 

require careful planning of urban and industrial wastewater collection and treatment. 

Fortunately, the Ria has a formidable self-cleansing capacity since its entire water mass is 

recycled once a fortnight, thus preventing the stratification of water layers, eutrophication,26 

and the eventual deoxygenation (González-Garcés Santiso, Vilas Martín, & Álvarez 

Salgado, 2008). 

Vigo is an Atlantic port city proud of its long fishing tradition. It is estimated that one in 

every 10 Vigueses is employed in the primary (fishing and aquaculture) or secondary 

(canning and shipbuilding)27 sectors (ARVI, 2013). Adding to it the service sector, such as 

insurance companies, classification societies, distributors and haulers elucidates the special 

attachment the local population has developed to the ocean.   

                                                 

26 Eutrophication is “the enrichment of water by nutrients causing an accelerated growth of algae and higher 

forms of plant life to produce an undesirable disturbance to the balance of organisms present in the water and 

to the quality of the water concerned, and therefore refers to the undesirable effects resulting from 

anthropogenic enrichment by nutrients” (OSPAR, 2010). 
27 These two industry branches in Vigo date back to the second half of the 19th century (Alvarez-Iglesias, Rubio, 

& Pérez-Arlucea, 2006). 



 

These primary and secondary sectors play an important socioeconomic role among a low-

qualified workforce, increasing local resilience to fluctuations in the job market. However, 

in the ongoing debate over reducing fishing quotas and retiring freezer trawlers, it is often 

forgotten that in the meantime, the Port of Vigo has become more than just a fishing hub. 

With ro-ro and cruise vessels berthing at the Port, the automotive and tourism (including 

catering and hospitality) industries contribute just as much to the Galician economy as 

fisheries (including aquaculture) do: 10% each (IGE, 2015a; Portos de Galicia, 2012). 
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4 Methodological Approach 

4.1 Strategy 

4.1.1 Rationale 

In August 2015, the researcher was invited by the Spanish Institute of Oceanography (IEO) 

to conduct an independent, self-funded study in the Ria de Vigo. The researcher had to obtain 

a quick grasp28 of past and current marine pollution risks in the Ria and how the public and 

private sectors (companies, institutes,29 societies, and the news media) have addressed them. 

In-depth, semi-structured interviews seemed to be the most straightforward method to collect 

as much relevant information as possible, otherwise only available in Spanish, Galician, or 

yet to be published. 

Experts and managers with a busy schedule can free up some time and partake in in-company 

interviews, while the same cannot be said for attending focus group discussions (Dawson, 

2002). Furthermore, focus group participants struggling to express their thoughts in English 

may lapse into their native Spanish, causing the researcher to lose the thread of the 

conversation. Whereas dissenting opinions may remain subdued in focus groups (Newing, 

Eagle, Puri, & Watson, 2011), this research profited from one-on-one interviews, suitable 

for foraying into local, delicate issues like pollution, power struggles, and financial losses 

(Ritchie & Lewis, 2003). In-depth interviews can make an important contribution to the 

literature because, for better or worse, some information is anonymously shared by 

individuals with specialist or privileged knowledge without fearing the consequences 

associated with revealing it in print or in public. 

4.1.2 Location 

The Ria de Vigo has been the subject of numerous studies related to its oceanographic 

conditions and water composition, conducted by the IEO and the University of Vigo 

(Appendix B), among others. These studies and the extensive scientific network in the Rias 

Baixas offered a springboard for this research. 

                                                 

28 Within a data collection period of three months. 
29 ‘Institute’ refers here to a public-funded organization conducting scientific research and/or monitoring 

(Appendix B). 



 

Despite its relatively small size, various marine and maritime industries are domiciled in the 

Ria de Vigo. In order to examine the feasibility of risk mutualization in the Ria, it was vital 

to secure the participation of two types of industries that can be distinguished from each 

other by how much water quality affects their operations: 

 Affected industries, such as fisheries, tourism, and nature conservation; 

 Unaffected industries, such as shipping, canning, and waterworks. 

Naturally, this distinction is not clear-cut. Unaffected industries can be affected by fines 

issued for polluting the Ria, and most seem to have taken precautionary measures prescribed 

by law against such eventualities. Affected industries are no different and they, too, have 

taken some steps towards guaranteeing the sustainability of their operations. Other sectors 

interviewed for this research, such as finance and public administration, may be affected or 

unaffected, depending on the circumstances. 

4.2 Structure 

The aim of the methodological approach was to canvass stakeholders via a semi-structured 

interview schedule. Interviewees were asked follow-up questions to expound on points 

which were unclear, unfamiliar, indirectly formulated, or self-contradicting (Dawson, 2002). 

Beyond the collection of information, it was important to introduce mutual insurance as a 

means of assessing and addressing current marine pollution risks. The interview strategy, 

schematically presented in Table 2, was: 

I. to elicit information on pollution risk, and 

II. to summon opinion on mutual insurance. 

By comparing and contrasting interviewees’ input with the literature on the subject, this 

thesis aims to assess risk management and willingness to cooperate.  

In sum, interviews served two main purposes. One was ‘polling’ interviewees about risk 

mutualization, i.e., directly asking their opinion about the examined mutual insurance (‘soft 

facts’). Posing the research question was done in the final part of the interview (4.d. in Table 

2). Independently from their opinions on the feasibility of risk mutualization, interviewees 

were first asked about risks and relations, ‘hard facts’ which provided the context for risk 

mutualization in the Ria. 
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The four overarching, open-ended questions in Chapter 1, shown in Table 2 as 3.a., 3.b., 4.c., 

and 4.d., are the core of this socio-environmental study. The complete interview schedule 

can be found in Appendix C. 

Table 2. An outline of the interview schedule 

Part Subpart Topics Purpose 

Question 

no. 

(Appendix 

C) 

Relevant 

Thesis 

Chapters 

INTRODUCTION 

1. Explanation 

Information 

given by the 

researcher 

Research 

background 

Provide research 

framework 
n/a 1, 4 

Research 

question 

Focus the scope 

of the interview 

2. Participating 

stakeholder 

From here on: 

Information 

given by the 

interviewee 

Nature of 

operations 

Establish the 

relevance of 

business 

activities and 

interviewee’s 

occupation to 

the research 

question 

1-2 

Appendix 

D Role in 

organization 
3-5 

I. RISK: ELICIT INFORMATION 

3. Risk 

management 

a. Risk 

perception 

Marine 

pollution 

impact on 

business 

operations 

Determine if the 

interviewee is 

on the ‘giving’ 

or ‘receiving’ 

end of pollution 

6 5 

b. Risk 

mitigation 

Current and 

future 

preparedness 

to deal with 

marine 

pollution 

Explore 

countermeasures 

to marine 

pollution, 

including legal 

compliance and 

attitudes 

towards 

insurance 

7-10 5-6 

II.  RELATIONS: SUMMON OPINION 

4. Willingness 

to cooperate 

c. Relations 

quality 

Nature of 

relations with 

business 

operators 

across the 

Ria 

Find out about 

relations among 

local actors, 

possible 

alliances and 

rivalries 

11-12 7 

d. Research 

question 

Relevance of 

risk 

mutualization 

Sound out 

interest in 

increasing 

13-16 8 



 

4.3 Sampling 

To find out about risk awareness to marine pollution, businesses around the Ria were mostly 

contacted via a ‘cold e-mailing’ campaign throughout the three-month period of data 

collection (October-December 2015). As the recruitment of research participants progressed, 

special efforts were made to ensure a balanced representation of as many industry branches 

as possible. The importance of some interview results became evident in the light of 

subsequent interviews, a salient feature of purposive sampling (Mack, Woodsong, 

Macqueen, Guest, & Namey, 2005). With time, the researcher became more familiar with 

the complexities governing the Ria, so that the methodological flexibility of semi-structured 

interviews evinced itself in more refined follow-up questions. Public administration officers 

and academic researchers were personally contacted, and it took a great deal of persistence 

and snowballing (chain referral) to secure some of the interviews. 

The context of the interviews was professional, but the content was obviously a mélange of 

both professional and personal impressions. With a business proprietor, it was safe to assume 

that personal and professional observations greatly overlapped; with public administration 

officers, the two could widely diverge. Interviewees were not asked to differentiate between 

their personal opinion and professional knowledge. However, such differentiation may have 

been unnecessary because interviewees were sampled to represent their industry and not 

their organization. Moreover, since interviewees were not recruited based on their 

sociopolitical views but based on their industry branch, their personal impressions (inter alia, 

of cooperation) taken together, more than they gave voice to their respective branch may 

represent across-the-board (cross-sector or public) consensus. 

Overall, 19 private sector and 11 public sector employees were interviewed between October 

and December 2015 (Table 3 and Appendix D). Bearing in mind that “the problems of the 

world are not categorised into disciplines” (Annerstedt, 2010), such a large number of 

to business 

operations 

financial 

protection 

against losses 

due to marine 

pollution 

5. Follow-up Wrap-up 
Additional 

information 

Snowballing, 

off-the-record 

comments 

17 n/a 
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research participants was required to unravel the economic, financial, legal, environmental, 

and social complexities governing marine pollution. 

Face-to-face interviews took ca. 1½ hours each, mostly between 9AM and 2PM at the 

interviewee’s workplace. Given the research topic, question #4 in the interview schedule 

(Appendix C) concerning interviewees’ identity was answered, perhaps surprisingly, with a 

unanimous ‘yes.’ It must be noted that almost without exception, interviewees showed a 

considerable amount of flexibility with their time, which proved to be a great asset in 

enhancing the credibility of this research. 

Table 3. Interviewee sample group 

Code 
Industry / 

Institute 
Affiliation (examples) 

Managers / 

Proprietors 

Experts / 

Advisors 

PRIVATE SECTOR 

F Fisheries cofradías, aquaculture F-3, F-4 F-1, F-2 

S Shipping 
concessionaires, master 

(captain) 

S-1, S-2, S-3, S-4, 

S-5 
 

T Tourism marina, nautical sports T-1, T-2, T-3 T-4, T-5 

I Insurance reinsurers, brokers I-1, I-2, I-3, I-4 I-5 

PUBLIC SECTOR 

R Regional 
Departments 

(Consellerías) 
R-3 R-1, R-2 

N National Ministry of Development N-1, N-2, N-3  

A Academia institutes, universities A-2, A-3, A-5 A-1, A-4 

  TOTAL 21 9 

 

4.3.1 Data collection 

The first interview had been conceived as pilot (‘dry run’) and was communicated as such 

to the interviewee. The following two interviews proved to be ‘dud’ – participants were not 

in a position to contribute information for this research. Results from these three interviews 



 

are not included in this thesis. Nonetheless, interviewees’ feedback proved to be instrumental 

in further refining the interview schedule. No importance was assigned to the order of 

interviews. 

Notes were taken throughout the interviews, which were conducted in English. Interviews 

were recorded whenever an explicit consent was given, in order to allow retrieval of 

information at a later stage. Being a socio-environmental research rather than a study in 

humanities, priority was given to interviewees’ communication (content) over expression 

(form), eliciting specific information over reproducing the exact choice of words. 

4.3.2 Limitations 

In order to remain neutral and not to influence interviewees’ answers, the researcher 

refrained from commenting on the virtues of the examined mutual insurance. Had he chosen 

to do so, this may have helped some interviewees better understand the purpose of risk 

mutualization. Interviews offered a stage for participants to express and explore 

unchallenged their attitudes and even motives. Misunderstandings may thus be an inevitable 

drawback ingrained in interviews due to their unidirectional nature (Newing, Eagle, Puri, & 

Watson, 2011), yet at the same time those misunderstandings reveal implicit context 

associated with the research subject (Mack, Woodsong, Macqueen, Guest, & Namey, 

2005).30 Interviewees’ interpretations are strongly influenced by their knowledge, 

background, and disposition (Ritchie & Lewis, 2003), so that “…their opinion of the world 

is also a confession of character. We can only see what we are…” (Emerson, 2001). 

Perhaps more than understanding, interviewees’ capacity to translate their thoughts into a 

foreign language affects the quality of their answers. Interviews included in this research 

were the result of the willing participation of stakeholders who, it would be safe to assume, 

were confident in their conversational capability to discuss risk, cooperation, and insurance. 

In reality, interviewees’ language proficiency varied roughly between B1 (pre-intermediate) 

and C1 (upper-intermediate) levels, according to the Common European Framework of 

Reference for Languages (British Council, 2016). The level of English proficiency required 

                                                 

30 Very few research participants (interviewees) posed clarification questions to the researcher (the 

interviewer). 
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for this study also meant that interviews with mussel farmers, an important stakeholder group 

in the Ria, could not be carried out. 

Language barriers aside, misinterpreting an interview question could also result from being 

misinformed, or of fearing to appear uninformed. Even under full objective scrutiny, 

methodological validity is a common concern in research (Dawson, 2002). One such reason 

for concern is confirmation bias, when information that conforms with one’s worldview or 

impressions is favored over contradicting evidence, so that cognitive dissonance is 

circumvented (Newing, Eagle, Puri, & Watson, 2011). Another concern is applying a 

reductionist approach, useful in quantitative methods yet often inadequate when trying to 

sort out ‘messy’ qualitative results (Annerstedt, 2010). 

Other limitations, such as sample size, timespan, geographical scope, and cultural barriers 

are inherent to the methodological approach of this study (Table 4). Time constraints, for 

one, meant that the scope of this study ruled out applying multiple research methods. These 

limitations may influence the success of this study in establishing whether mutualization can 

address pollution risk in the Ria de Vigo. 

Table 4. Methodological limitations 

Limitations Advantages Disadvantages Possible solution 

A large number of 

interviewees 

better triangulation 

(external validation 

of cross-sectional 

design) 

paints a complex, 

and sometimes 

contradictory picture 

focusing on fewer 

industries 

Sensitive topic 

(marine pollution) 

gaining access to 

unpublished, internal 

information 

‘inconvenient truths’ 

that some are all too 

reluctant to reveal 

interviewing more 

than one person at 

a time (e.g., 

colleagues) 

Multidisciplinary 

approach 

topic is approached 

from different angles 

conclusions may be 

less straightforward 

than in a 

monodisciplinary 

approach 

sticking to a 

straightforward 

research question 

to avoid getting 

sidetracked 

Novelty of the 

research topic 

contributes to current 

literature on 

environmental 

insurance 

scant literature on 

the subject; this type 

of insurance does not 

exist in reality 

consulting research 

(e.g., in business 

management) that 

uses a similar 

methodology 



 

Limitations Advantages Disadvantages Possible solution 

Interviews held in 

a foreign language 

interviewees do not 

“hide” behind vague 

expressions and 

convoluted 

formulations 

(euphemisms) 

difficulties in 

wording complex 

thoughts; some 

industry branches 

may be largely 

underrepresented 

interviewing more 

than one person at 

a time (e.g., 

colleagues fluent in 

the foreign 

language) 

The researcher is 

a foreigner 

an observer with no 

ulterior motives, a 

clean slate 

misinterpreting or 

“over-interpreting” 

(favoring content 

over context) 

discussing findings 

with local experts 

(‘debriefing’) 
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5 Marine Pollution Risk and Management 

To avoid overreliance on non-representative (anecdotal) evidence wherever possible, this 

and the following chapters cross-reference interviewees’ observations on marine pollution 

risks with risks described in the primary and secondary literature. It also treats management 

systems that deal with land-based and ship-source pollution, systems which may only be 

briefly documented in the literature. The chapter draws on answers to question #6 in the 

interview schedule (Appendix C), yet it does not aim to substitute environmental risk 

assessment; it offers qualitative metrics that one day may serve as an impetus for establishing 

the mutual insurance scheme examined here. 

5.1 Accidental pollution   

5.1.1 Shipping 

In 2014, 36,455 vessels crossed the Traffic Separation Scheme off Cape Finisterre (43° N, 

9° W), known as the Finisterre Corridor (Figure 4), outnumbering the combined annual 

traffic in the Suez and Panama Canals (Rodrigue, Comtois, & Slack, 2013). A third of those 

100 vessels traversing daily outside the Ria were carrying dangerous goods (Rodríguez, 

2015a). A decade ago, some 100 vessels carrying radioactive cargo passed off the Galician 

coast annually (Suárez de Vivero & Martínez Alba, 2012). 

Although the overall traffic in the Finisterre Corridor has dropped by 20% since 2000, traffic 

numbers of dangerous goods, including oil, have largely remained unchanged (Rodríguez, 

2015b) due to tankers navigating from the Persian Gulf to Western Europe 

(Instituto Español de Oceanografía, 2012a). The Port Traffic Control registers a monthly 

average of 100 ship movements inside the Ria carrying HNS (N-1), such as chelating agents 

(76 tons) and bleaching agents (3,750 tons) delivered in 2015 to a large pulp mill in the 

adjoining Ria de Pontevedra.31 

Compared with other regions in the EU, Galicia has possibly experienced the largest amount 

of oil spilled per unit of coastline as a result of shipping accidents 

(Instituto Español de Oceanografía, 2012a) (Figure 7). Along much of the Galician 

coastline, a yearlong ban on fishing and shellfish harvesting followed the most recent 

                                                 

31 Rey Tristán, P. (2016, February 23). E-mail communication. 



 

incident, on November 13, 2002 (INTECMAR, 2012).32 The M/V Prestige, a single-hull 

tankship, broke apart off Cape Finisterre and sank six days later, 133 NM directly west of 

the Cíes Islands (42º N, 12º W) (Constantinou, 2007). The Prestige spill released 63,000 tons 

(75 million liters) of heavy fuel oil, which does not evaporate easily. This amount was merely 

a fifth of all the oil that had been previously spilled in countless other incidents off Galicia 

(Fernández González, 2014). A large number of those ship-source spills happened in 

Francoist Spain, so that their impact remained largely hidden from the rest of the world 

(Rolland, 2013). 

 
Figure 7. Major ship-source oil spills off Galicia (in NW Spain) (MAGRAMA, 2015j) 

PAHs from the Prestige oil spill were soaked by sediment in the intertidal zone and persisted 

as a source of toxicity for some years. These compounds bioaccumulated in molluscan flesh, 

making the crop inedible (Instituto Español de Oceanografía, 2012b). Oil from the Prestige 

washed ashore Figueiras Beach (the Cíes Islands) and Monteferro (Nigrán) (ETC/ULS, 

2007). More than 13 years after the Prestige disaster, civil liability claims are yet to be fully 

settled (Pérez, 2016), demonstrating the complexity of applying the polluter pays principle. 

                                                 

32 Fishermen were compensated with 30 euros for every day of the fishing ban (La Voz de Galicia, 2002). 
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One of the many lessons learned from oil spills recurring off the Galician coast was the 

signing of the Lisbon Agreement, which came into force in 2014. This agreement had 

already been embedded in the new Spanish National System of Marine Pollution Response.33 

A joint response center at the Portuguese Ministry of the Sea (Ministério do Mar) 

coordinates integrated marine pollution response and exercises in Spanish, Portuguese, 

French, and Moroccan waters (CILPAN, 2015). 

5.1.2 Port 

The port occupies the largest industrial area in Vigo. Port Zone I (Figure 6) is a designated 

‘heavily modified waterbody’ according to the transposed EU Water Framework Directive 

2000/60/EC (Augas de Galicia, 2010a).34 In other words, some chronic pollution is tolerated 

in Port Zone I, which earned it the designation of ‘poor chemical status’ in 2010 due to the 

presence of PAHs (Augas de Galicia, 2010b). The Port’s industrial sewage is collected and 

treated by the Lagares Urban Wastewater Treatment Plant (henceforth: Lagares Plant) – 

Vigo’s domestic wastewater system (División de Medio Ambiente, 2014). 

Tributyltin (TBT), a biocide used in antifouling paints, was found in high concentrations in 

the Cove of Bouzas (Ensenada de Bouzas), where Vigo’s largest shipyards and scrapyards 

are concentrated. TBT is teratogenic: it induces imposex in shellfish (González-Garcés 

Santiso, Vilas Martín, & Álvarez Salgado, 2008), an abnormal embryonic development 

assayed by INTECMAR (Chapter 5.2.6). Applying TBT on ship hulls was abolished in the 

EU in 2008 with the adoption of the International Convention on the Control of Harmful 

Anti-Fouling Systems on Ships (AFS Convention) (IMO, 2015d).  

Since 2007, water status has been monitored at two fixed stations in Port Zone I by the 

regional Department of Environment and Land Planning, following the EU Water 

Framework Directive (Augas de Galicia, 2015). Importantly, neither the regional Augas de 

Galicia nor the national IEO35 have jurisdiction over water quality in Port Zone I (R-1).  

                                                 

33 Enshrined in the national Real Decreto 1695/2012, de 21 de diciembre, por el que se aprueba el Sistema 

Nacional de Respuesta ante la contaminación marina. 
34 The status of a ‘heavily modified waterbody’ is based on the transposition of the WFD into Spanish 

legislation and is exclusively awarded to State Ports, not to regional ports, fishing ports, or marinas. 
35 In relation to IEO’s work in marine waters under the transposed EU Marine Strategy Framework Directive 

2008/56/EC (MSFD) (European Union, 2014b): Ley 41/2010, de 29 de diciembre, de protección del medio 

marino (LPMM), also known as Directiva Marco sobre la Estrategia Marina. 



 

Two private companies contracted by the Port are on constant alert, ready to sweep up 

surface water spills, often caused by bunkering (refueling of vessel) (Port Authority of Vigo, 

2014). For 2014, 19 accidental spills in Port Zone I were registered by the Sustainability 

Department (formerly: Environment Department) of the Port Authority (División de Medio 

Ambiente, 2014), the most serious of which resulted from vessels bunkering at O Berbés 

Fisherman's Wharf (N-2). The Sustainability Department follows the national Maritime 

Works Recommendations (Recomendaciones de Obras Marítimas, or ROM 5.1) when 

establishing a connection between an accidental spill and its source by analyzing surface 

water samples (Puertos del Estado, 2013). Spills of 50 liters or less are considered innocuous 

by the Sustainability Department (N-2). 

The Port Authority’s decision whether to fine the polluter, to do away with a warning, or to 

involve the Harbor Master depends on the size and impact of the spill (N-2). Both the Port 

Authority and the Harbor Master belong to the General Directorate of the Merchant Fleet at 

the Ministry of Development.36 In 2006, before the Spanish financial crisis unfolded, the 

Harbor Master of Vigo fined marine polluters five times. Since the Spanish financial crisis 

reached its nadir in 2011, not a single fine has been handed out (N-3). This can be explained 

by pointing to a slowdown in maritime traffic during the same period (N-1), requiring for-

profit State Ports to maintain a competitive advantage (S-1). 

A trend in accidental marine pollution in Port Zone I could not be easily established because 

information on spills and fines is handled separately. The Port will not release information 

on fines (N-2) or spill size (División de Medio Ambiente, 2014), and the Harbor Master does 

not seem to hold a record of spills (N-3). This practice, as well as having the Port sewage 

treated by an urban wastewater system that buckles under heavy rains (División de Medio 

Ambiente, 2014), and the decision to award Port Zone I a WFD designation of a ‘heavily 

modified waterbody’ are three real-life examples of the difficulties in applying the polluter 

pays principle. 

                                                 

36 Both the Harbor Master and the Port Authority follow the penalty system as regulated under the national 

Real Decreto Legislativo 2/2011, de 5 de septiembre, por el que se aprueba el Texto Refundido de la Ley de 

Puertos del Estado y de la Marina Mercante (TRLPEMM) when issuing fines for marine pollution. 
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5.1.3 Emergency management systems37 

There are three, tiered contingency plans to combat accidental marine pollution based on its 

severity and location: the port plan, the regional plan, and the national plan. Severity trumps 

location, so that the national contingency plan can be activated in a severe case of pollution 

in Port Zone I. Additionally, personnel and equipment (booms, skimmers, storage tanks, 

sorbents, etc.) referred to in the port plan are automatically put at the disposal of the regional 

plan, should it be activated. Should the national plan be activated, it will avail itself of both 

port and regional antipollution resources. 

Pollution incidents in Port Zone I 

Concessionaires need to have their marine pollution contingency plan, the Maritime Interior 

Plan for Accidental Marine Pollution (Plan Interior Marítimo por Contaminación Marina 

Accidental, or PIM) approved by the Sustainability Department of the Port Authority and 

the Harbor Master. Among others, PIM specifies available resources and their deployment 

during an emergency at the concessionaire’s premises or as part of the port plan (Marina 

Davila Sport SL, 2015). Not all port and terminal operators have submitted a PIM (F-1). 

Pollution incidents in Port Zone II 

The Sustainability Department is responsible for managing all pollution incidents in Port 

Zone I, and as of 2014, in Port Zone II as well. The Sustainability Department was late to 

submit a revised PIM (accounting for Port Zone II) for the approval of the Harbor Master 

and the Galician Coastguard (Servicio de Guardacostas de Galicia).38 Two years after the 

new National System of Marine Pollution Response came into force, SASEMAR39 is still 

responsible for pollution response in Port Zone II, the only difference being that now it is 

outsourced by the Port Authority and not by the Harbor Master, as had been the case before 

2014.40 

                                                 

37 This section was compiled from information gathered in several interviews with public officers at national 

(N) and regional (R) administrative levels. 
38 Which belongs to the regional Department of Maritime Affairs (Consellería do Mar). 
39 SASEMAR (Salvamento y Seguridad Maritima, or Salvamento Marítimo) is the Spanish Maritime Safety 

Agency and a public corporation (entidad pública empresarial) belonging to the Ministry of Development. To 

allow swift emergency response, SASEMAR has certain flexibility over its budget. 
40 The Port has also outsourced traffic control to SASEMAR. 



 

Pollution incidents inshore 

The Galician Coastguard operates exclusively inshore according to the 2012 CAMGAL,41 

an emergency response plan of the regional Department of Maritime Affairs. Inshore waters 

include both Port Zone I, II and the Cíes Islands, areas in which the Galician Coastguard 

joins forces with SASEMAR (Consellería do Mar, 2015). 

Pollution from outside the Ria 

SASEMAR is responsible for emergency response to marine pollution from the Spanish 

coastline to international waters. SASEMAR Vigo is to support the following competent 

authorities: 

 Local: The Port Authority in Zones I and II, where PIM is activated by the 

Sustainability Department; 

 Regional: The Galician Coastguard in coastal waters, where the CAMGAL plan is 

activated by the regional Department of Maritime Affairs. SASEMAR Vigo is 

responsible for the entire Rias Baixas, i.e., between Cape Finisterre in the north and 

the Miño River (Portugal) in the south; 

 National: The Harbor Master in Spanish jurisdictional waters (National Fishing 

Grounds); 

 Interregional and international (EU waters): Where the National System of Marine 

Pollution Response is activated by the General Directorate of the Merchant Fleet in 

Madrid.42 

Broadly speaking, SASEMAR, as a highly specialized task force, is often the first to arrive 

at the site of spill and respond to the incident, be it inside or outside the Ria.43 Minor incidents 

are often tackled by the competent authority available on site; outside Port Zone I, this would 

mostly be SASEMAR. 

                                                 

41 Approved by the regional Decreto 155/2012, de 5 de julio, por el que se regula la estructura y organización 

del Plan territorial de contingencias por contaminación marina accidental de la Comunidad Autónoma de 

Galicia. 
42 In the Ministry of Development and responsible for the Port Authority, SASEMAR, and the Harbor Master. 
43 The last time SASEMAR Vigo responded to an emergency outside the Ria was during the Prestige breakup 

in 2002 (N-1). 
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EMSA 

Since 2004, the Lisbon-based European Maritime Safety Agency (EMSA) has been an 

important addition to integrating EU marine pollution emergency response. Among EMSA’s 

competencies are: 

 Satellite imaging (CleanSeaNet): Smooth, shimmery patches mostly prove to be false 

positives by SASEMAR surveillance aircrafts patrolling Spanish airspace. For 

instance, from 22.10.2014 to 22.10.2015 (one year), 10 spills were suspected in the 

Rias Baixas, south of Cape Finisterre. Only one such suspected spill was sighted by 

an aircraft in the Ria de Vigo, near the Cíes Islands. It was later identified as a red 

tide (N-1). 

Verified oil spills can be traced back to their vessel of origin, so that the vessel’s next 

port of call can be alerted (EMSA, 2016a); 

 Response vessels (SafeSeaNet): The Ria de Vigo, a multipurpose tugboat operating 

from Vigo, is one of 18 commercial vessels available for deployment by EMSA in 

case of acute spills in EU waters. This salvage vessel was among the first to reach 

the distressed M/V Prestige (Fernández González, 2014); 

 Random inspections of 11 classification societies operating in the EU (EMSA, 

2016b). 

Pollution response exercises 

Every year, SASEMAR Vigo holds a joint pollution response exercise together with the 

Galician Coastguard in the Rias Baixas. In the last two years, exercises were held in the Ria 

de Arousa and attended by the local Harbor Master and Port Authority (including the EMSA 

tugboat Ria de Vigo in 2014). Other maritime forces that regularly join SASEMAR Vigo 

exercises are the Spanish Navy (Armada Española), the Civil Guard Maritime Service 

(Servicio Marítimo de la Guardia Civil), and the Spanish Red Cross (Cruz Roja Española). 

One of the many lessons learned from the 2002 Prestige oil spill was the successful 

mobilization of a large number of bateeiros (mussel raft service boats), which were used to 

scoop oily water nearshore using an onboard crane, and then offloaded it onshore (Fernández 

González, 2014). Fishermen are now considered a linchpin in combating marine pollution, 

as their source of livelihood is at stake. Via their cofradías, fishermen are regularly invited 

to participate in exercises held by SASEMAR Vigo inside and outside the Ria (N-1). 



 

Without exception, emergency exercises take place under favorable weather conditions, 

often inside a ria, simulating coordinated response against an oil patch greatly undisturbed 

by wave action. Given that in the past 60 years,44 polluting ships often experienced a hull 

breach in stormy seas, emergency response and equipment may be curtailed by gale-force 

winds (N-1; N-3). Therefore, it is important that contingency plans consider adverse weather 

conditions, otherwise they may be inapplicable during the first few crucial days of real-life 

emergencies. 

5.1.4 Hazardous and noxious substances 

SASEMAR’s tried and tested expertise, assuring a speedy deployment of material and 

personnel, is limited to oil spill cleanup operations. In reply to question #10, an interviewee 

was uncertain whether SASEMAR Vigo was in a position to handle HNS pollution incidents 

and other industrial spills. In case chemicals are involved in maritime emergencies, 

SASEMAR Vigo is going to be assisted by firefighting and Navy personnel (N-1). The 

Spanish Chemical Industry Federation (Federación Empresarial de la Industria Química 

Española) and the Spanish Response Center for Emergencies during the Shipping of 

Dangerous Goods (Centro Español de Respuesta ante Emergencias durante el Transporte 

Marítimo de Mercancías Peligrosas)45 are expected to come to the rescue with the necessary 

expertise (SASEMAR, 2010). Private companies will supply SASEMAR the missing 

equipment (ITOPF, 2015). 

Later on, this study examines supplementing the polluter pays principle with the user pays 

principle. In this context, the yet unratified 2010 HNS Convention46 introduces a novelty: 

the co-liability of the receiver of dangerous goods to damages resulting from HNS spills. 

Therefore, not only the polluter but also the receiver of dangerous goods, e.g., an importer 

or a shipping agent, will be required to contribute to the HNS Fund. The reasoning is simple: 

had the receiver not ordered the dangerous goods, there would not have been a spill in the 

                                                 

44 Ever since the tanker Janina spilled 10,000 tons of light fuel oil in January 1957 (Figure 7), some of which 

reached the Ria de Vigo (Cedre, 2009). 
45 A member organization in EMSA’s MAR-ICE (Marine Intervention in Chemical Emergencies). 
46 Formally: The International Convention on Liability and Compensation for Damage in Connection with the 

Carriage of Hazardous and Noxious Substances by Sea, 2010, which Spain is not yet a signatory to. This 

convention should not be confused with the OPRC-HNS Protocol (formally: The Protocol on Preparedness, 

Response and Co-operation to pollution Incidents by Hazardous and Noxious Substances, 2000), which Spain 

is a party to (MAGRAMA, 2015d). The OPRC-HNS Protocol came into force in 2007 (IMO, 2015c). 
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first place (ARCOPOL, 2011). As a result, the HNS Convention raises receivers’ awareness 

to the financial and environmental risks of HNS maritime transport. 

Notably, the 2010 HNS Convention excludes pollution damage but includes economic loss, 

e.g., to the fishing and tourism industries (IMO, 2015a).  

5.2 Chronic pollution 

5.2.1 The Lagares Urban Wastewater Treatment Plant 

The Lagares Plant construction on part of the Lagares Wetland (Xunqueira do Lagares) in 

1998 was meant to address metal input from the Lagares River into the Ria (Prego, et al., 

2010). Due to its poor chemical status and deficient ecological status, the Lagares River is 

still classified as a ‘heavily modified waterbody’ according to the WFD (Augas de Galicia, 

2015). With a drainage basin of 69.3 km2, much of it in Vigo’s urban and industrial areas, 

the Lagares River contributes 10% of the overall fluvial input into the Ria (Perez-Arlucea, 

Filgueira, Freijido, & Mendez, 2000). 

Vigo has a combined municipal sewer system for domestic sewage and rainwater. The 

Lagares Plant treats two thirds of the urban wastewater in the Ria, but is overwhelmed by 

stormwater runoff during a downpour (Sirtori, Genco, & Moroni, 2012). In the rainy season 

(October-March), the plant’s limited wastewater treatment capacity is evident, both visually 

and odorously, as raw sewage is released near its submarine outfall in Samil Beach (T-1). 

The contamination is noticeable even at the other end of the Ria, in the Cíes Islands (R-2). 

In 1999, a third of the city’s wastewater was discharged into the Ria without undergoing 

adequate purification, similarly to all other five UWWTPs across the Ria.47 For no apparent 

reason, the Lagares Plant had not been equipped with ultraviolet disinfection technology. To 

this day, E. coli pollution impacts the Ria (Sirtori, Genco, & Moroni, 2012). Discharging 

untreated wastewater into shellfish waters48 brought about infringement proceedings against 

the Kingdom of Spain in the European Court of Justice in Luxembourg. In its 2005 ruling, 

                                                 

47 In Redondela, Soutomaior, and Cangas the situation has since been remedied (Sirtori, Genco, & Moroni, 

2012). Nevertheless, it was reported that Arealonga Beach in Chapela (Redondela) suffers from sewage 

pollution (T-1). This beach has been consistently rated as unfit for human bathing (Concello de Vigo, 2014). 
48 As was defined by Directive 79/923/EEC (European Union, 2011) (Chapter 5.2.6). 



 

the Court imposed an economic sanction of 20 million euros on Spain (Sirtori, Genco, & 

Moroni, 2012). 

After the Prestige oil spill, when a moratorium (closed season) had to be imposed in the Rias 

Baixas, mussel growers and shellfish gatherers were given handsome handouts by the 

regional administration for pure economic loss (La Voz de Galicia, 2002). Conversely, the 

current microbiological contamination in the Ria is not accidental but the result of permitting 

wastewater discharges which exceed natural water replenishment processes (Soto Castiñeira, 

2003). 

In 2006, the city mayor proposed to build a new UWWTP on a reclaimed land in Bouzas, in 

a part of Vigo that belongs to the Port. The Port president at the time (who happens to be the 

current city mayor) rejected the plan (iAgua, 2006). The new Lagares Plant, designed in 

2009 and being built on the site of the old Plant, was supposed to commence operations in 

2015 (Sirtori, Genco, & Moroni, 2012). The plant is now scheduled to become operative in 

late 2016 (R-1) and is expected to improve water quality in the Ria (R-2). Mussel farmers 

argue that the new Lagares Plant submarine outfall, 3 km off Samil Beach, will eject treated 

wastewater too close to their allotments (bateas production areas) (ISM, 2015). 

5.2.2 Augas de Galicia 

The episodic (seasonal) discharge of bacterially contaminated stormwater into the Ria during 

the main harvesting season of October-March is compounded by a year-round, chronic 

pollution. This ongoing situation has drawn criticism towards Augas de Galicia (literally: 

Galician Waters), a public corporation (entidad pública empresarial)49 that took over project 

design and implementation of the 1995 Lagares Plant works. 

Augas de Galicia is part of the regional Department of Environment and Land Planning; it 

is responsible for wastewater treatment infrastructure as part of its overall integrated 

management of water resources inshore and inland within the Autonomous Community of 

Galicia (Moreira, Oliveira, & Santos, 2014). This is a mammoth task, with the Galician 

coastline stretching over 1,720 km and occupying between a fifth and a quarter of Spain’s 

total coastline (Spanish Ministry of Environment, 2006). 

                                                 

49 The same legal status that the Port Authority and SASEMAR enjoy. 



41 

Augas de Galicia operates under the EU Water Framework Directive 2000/60/EC (WFD) in 

coastal waters, including inland (e.g., Ria de Vigo) and transitional (e.g., Cove of San 

Simon) waters (Moreira, Oliveira, & Santos, 2014). Among others, it operates a surveillance 

and operational water monitoring array and issues (free) discharge permits to mussel canning 

and other factories across the Ria (MAGRAMA, 2015a). Unlike INTECMAR (Chapter 

5.2.6), Augas de Galicia does not monitor microbiological contamination under the WFD 

(Augas de Galicia, 2010a). 

The EU Water Framework Directive requires that the entire Ria de Vigo achieves a ‘good 

ecological status’ according to environmental quality standards by the end of 2015, a 

deadline which may not be achieved before 2021 (Augas de Galicia, 2015).50 Moreover, the 

WFD requires that every six years, Augas de Galicia publishes a river basin management 

plan, with the new one to be launched in 2016 (Moreira, Oliveira, & Santos, 2014). 

5.2.3 Mussel farm discards 

Mussels are discarded from the bateas while thinning out, a manual process of sorting out 

and reattaching mussels to ropes to create more space for growth. Shells also fall off the 

bateeiros during mechanized shucking of mussels to be sold fresh. Between October and 

March, when mussel harvest is occasionally suspended due to red tides, overgrown mussels 

detach from the ropes and sink to the bottom of the Ria. Mussel shells also fall due to 

predation and adverse meteorological conditions (CETMAR, 2007). Most importantly, 

being filter feeders, mussels excrete feces that contain trace metals and contaminate the 

underlying sediment (Prego, Otxotorena, & Cobelo-García, 2006). All of these litter the 

bottom of the Ria with shell debris and organic matter, forming a two to three-meter-high 

sediment layer on the Ria bed. In the Ria de Vigo, each mussel raft discharges an average of 

5 tons annually, mostly calcium carbonate, raising the detrital mound below by up to 2 cm 

yearly (CETMAR, 2007). 

This continuous accumulation of decomposing detritus with a high biochemical oxygen 

demand (BOD) creates anoxic habitat conditions and alters benthos composition in the Ria 

                                                 

50 The waterbody in which several mussel production areas are located, between Moaña and Cangas, directly 

across from Port Zone I, is currently the only waterbody in the Ria that has a ‘poor chemical status,’ 

noncompliant with the WFD (Augas de Galicia, 2010a; Augas de Galicia, 2015). The microbiological pollution 

in this waterbody landed Spain in the European Court of Justice in 2005 (Romay Díaz & Maceira Rozados, 

2006). 



 

(CETMAR, 2007), a problem encountered in other forms of mariculture. Organic mats of 

fine particulate matter below the bateas have been reported by divers to increase water 

turbidity and limit visibility. The long-term impact of this settled and suspended sediment 

on the Ria remains inconclusive. This has not stopped mussel farmers from opposing the 

dredging of those detrital mats, fearing that further clouding may harm their mussels (A-1).  

The regional administration does not treat mussel farms as fish farms, i.e., as point source 

pollution.51 Therefore, mussel farms are exempt from obtaining discharge permits and are 

not required to follow any waste management plan (CETMAR, 2007). Nevertheless, 

discarding farmed or captured species overboard is punishable by regional legislation; article 

60.1 of the Galician Fisheries Law (Ley 11/2008, de 3 de diciembre, de pesca de Galicia) 

obligates aquaculturists to minimize the environmental impact of their operations. 

According to article 149 of the Galician Fisheries Law, serious offences can be fined with 

up to 60,000 euros and the farm may have to be shut down (Xunta de Galicia, 2008a). 

5.2.4 Forest fire eutrophication 

Forest fires in Galicia, a region known as España Verde (Green Spain), are so common that 

they make up half the annual count of all forest fires in Spain. Their origin often remains 

cryptogenic, leading to their designation as a nonpoint source of pollution.52 Between 35% 

and 45% of forest fires in Galicia can be ascribed to arson (Barreal, Loureiro, & Picos, 2011), 

with the rest being wildfires (Quasar Consultores SA, 2006).53 

After the fire, heavy rainfall erodes the loose ground and washes away the topsoil, containing 

humic substances rich in nutrients (nitrates, silicates, and phosphates), from any of the 36 

river basins across a drainage area of 578.2 km2 into the Ria (Pazos, Nombela, & Vilas, 

2000). This organic matter can amplify the impact of concurrent red tides, thus putting 

mussel farms temporarily out of business. On top of eutrophying the Ria, the silt washed 

downhill smothers and suffocates clams and cockles burrowed in the intertidal mud, inter 

                                                 

51 Point source pollution is an “identifiable and localized point of emissions to air and discharges to water” 

(OSPAR, 2010). 
52 Nonpoint sources of pollution, or diffuse pollution, “are not discrete and extend over a wide geographical 

area” (OSPAR, 2010). De facto, this description often points to difficulties in tracing pollution damage to its 

source. De jure, it means that ‘orphan’ pollution cannot be prosecuted based on the polluter pays principle 

(Salgueiro, 2002). 
53 From his apartment window, the researcher often observed smoke billowing out from Vigo’s sylvan 

outskirts, sometimes for hours, without any fire engine in sight. 



43 

alia, in the Cove of San Simon (González-Garcés Santiso, Vilas Martín, & Álvarez Salgado, 

2008). 

5.2.5 Invasive alien species 

Similar to forest fires, the source of invasive species often remains known. It is sufficient for 

an exotic species to be introduced once (anthropogenic stressor) to gain a permanent foothold 

in the local ecosystem (biogenic stressor), even when it only makes an episodic (seasonal) 

appearance. 

Just like land-based sources of marine pollution, ship-source polluting discharges are a 

worldwide scourge. Ballast water release (deballasting) is a vector for invasive species. The 

Argentinian dinoflagellate Gymnodinium catenatum is believed to have stowed away in 

vessel ballast water, causing red tides in the Ria since the 1970s (Bañón Díaz, 2012). This 

microalga was introduced in the same way and at the same time into Australian waters. Its 

impact on shellfish aquaculture prompted the Australian government to introduce voluntary 

guidelines on ballast water discharge already in 1990 (Hallegraeff, 1998). Alexandrium 

ostenfeldii, Gambierdiscus toxicus, and Ostreopsis ovata are subtropical microalgae known 

to cause red tides. They are believed to have been introduced more recently via deballasting 

(A-2). 

The rainy season (October-March) bodes the onset of harmful algal blooms in the Rias 

Baixas. The naturally occurring red tides are caused by toxic phytoplankton populations of 

local and introduced dinoflagellates. The transition in prevailing winds in the autumn and 

spring favors red tides in the stratified waters of the Ria. A rise in the duration and intensity 

of red tides over the past decades has been linked to weakening winds and increased water 

stratification (Crespo, Teixeira, Figueiras, & Castro, 2008). 

Dinoflagellates are filtered by all bivalve molluscs.54 The biotoxins in dinoflagellates 

accumulate in the molluscan flesh and can lead to food poisoning in humans, as happened 

several times in the last century (González-Garcés Santiso, Vilas Martín, & Álvarez Salgado, 

2008). Consequently, INTECMAR imposes a moratorium on shellfish harvesting in the 

affected allotment. Should this moratorium extend into the following calendar month, self-

                                                 

54 Being filter feeders, all bivalve molluscs, such as clams, razor clams, cockles, scallops, and oysters can be 

affected by red tides, yet it is mostly mussel farming that has been affected by HABs. 



 

employed mussel farmers and shellfish gatherers are compensated by the national Social 

Marine Institute (Instituto Social de la Marina, or ISM) for pure economic loss (Seguridad 

Social, 2014). There is an additional, retroactive compensation offered by the regional 

Department of Maritime Affairs (ASEMAR, 2015). Nevertheless, intense red tides mainly 

affect the commercialization of mussels if they occur between September and November, 

when sales of fresh (i.e., not canned) mussels peak (Rodríguez, Villasante, & García-Negro, 

2011). 

Since 2012, the protistan parasite Marteilia cochillia has been wreaking havoc in local 

cockle fisheries, causing major economic losses in the Ria de Arousa, and since 2014 – in 

the Cove of San Simon (Villalba, et al., 2014). This microbial pathogen is suspected to have 

either hitchhiked to the Rias Baixas in a ship ballast tank or to have been accidentally 

introduced in an imported batch of cockles or clams (Lois, 2015). Although cockles are not 

among the highest prized shellfish, they have traditionally been the most prodigious catch of 

all (non-mussel) shellfish gathered in Galicia (Villalba, et al., 2014). Excluding farmed 

mussels, cockles accounted for 21% of shellfish weight collected in 2011 (IGE, 2015b). 

Spain has ratified the 2004 Ballast Water Management (BWM) Convention,55 but it is yet to 

come into force (IMO, 2015b). An interim solution accepted by all OSPAR contracting 

parties, including Spain, has been to voluntarily adopt the D-1 Standard of the BWM 

Convention. This standard permits ships to ballast/deballast “at least 200 nautical miles from 

the nearest land in water at least 200 meters deep” (OSPAR, 2012). The impact of invasive 

species on the environmental status is monitored by the IEO under articles 1 and 32 of the 

transposed MSFD (LPMM) (European Union, 2014b). Notably, EU Directive 2005/35/EC 

on ship-source pollution does “not apply to the discharge of clean or segregated ballast” 

(European Union, 2010). 

5.2.6 INTECMAR 

Since 1992, the quality of coastal waters, and particularly that of shellfish products intended 

for human consumption, has been entrusted to a dedicated regional monitoring agency, 

                                                 

55 The Ballast Water Management Convention, or formally: The International Convention for the Control and 

Management of Ships' Ballast Water and Sediments (IMO, 2015b). 
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INTECMAR, the Technological Institute for the Monitoring of the Marine Environment of 

Galicia (Instituto Tecnolóxico para o Control do Medio Mariño) (INTECMAR, 2011). 

The pole position the Rias Baixas occupy in shellfish production in Europe and the potential 

harm of red tides were further underscored by choosing Vigo as the seat of the European 

Union Reference Laboratory for Marine Biotoxins (EURLMB) in 1993, a year after the 

establishment of INTECMAR (EURLMB, 2015). 

INTECMAR operates by Directive 2006/113/EC to protect shellfish from marine pollution, 

the EU Shellfish Directive (European Union, 2011), in coastal waters of the Autonomous 

Community of Galicia. Vigo’s breach of the antecedent Directive on the quality required of 

shellfish waters, Directive 79/923/EEC,56 landed Spain in the European Court of Justice in 

2005 (Romay Díaz & Maceira Rozados, 2006). 

The Shellfish Directive considers E. coli microbiological concentration levels (load) in 

coastal waters and in molluscan flesh when evaluating shellfish suitability for human 

consumption: 

 Low concentration levels (A): shellfish can be commercialized fresh; 

 Moderate concentration levels (B): shellfish can be commercialized after having 

achieved A concentration levels through depuration (“decontamination”); 

 High concentration levels (C): shellfish can be commercialized after having achieved 

A concentration levels through depuration (e.g., by being transferred to an A-level 

production area) and then being cooked; 

 Higher concentration levels: shellfish are not allowed to be commercialized for 

human consumption (Sirtori, Genco, & Moroni, 2012). 

Currently, the Ria de Vigo is a B-level shellfish water production zone (INTECMAR, 2016). 

The disinfection technology missing from the Lagares Plant accounts for some of this 

moderate levels of bacterial contamination in the Ria. This contamination has strained 

relations between INTECMAR and Augas de Galicia, responsible for wastewater 

                                                 

56 Transposed into Spanish legislation by Real Decreto 345/1993, de 5 de marzo, por el que se establecen las 

normas de calidad de las aguas y de la producción de moluscos y otros invertebrados marinos vivos. 



 

management in the Ria on behalf of the regional Department of Environment and Land 

Planning (R-1).57 

INTECMAR is also responsible for issuing moratoria on shellfish harvesting during acute 

biological (red tide) or chemical (black tide) pollution. INTECMAR updates its website with 

information on phytoplankton biotoxins and microbiological concentration levels in the 

allotments. The institute, however, neglects to publish results of heavy metal (such as lead, 

cadmium, and mercury) and PAH concentrations found in shellfish samples that are sent 

weekly or monthly by cofradías (Committee on Petitions, 2013). To gain access to analysis 

results, cofradías sometimes revert to other sources of information, such as local news 

outlets and research institutes (F-2). 

As part of the regional Department of Maritime Affairs, INTECMAR has issued the regional 

contingency plan for coastal waters (CAMGAL) (Consellería do Mar, 2015; INTECMAR, 

2012). 

5.2.7 Ceramic manufacture 

Ceramic manufacture in the Ria begun in 1922, with the addition of the Pontesa ceramic 

factory in 1961. Already before its closure in 2001, Pontesa Cerámica near Arcade 

(Soutomaior) had been known to dump lead58 into the Cove of San Simon, polluting the 

intertidal sediments where shellfish are burrowed (Alvarez-Iglesias, Rubio, & Pérez-

Arlucea, 2006). The lead seeps out of the sediment into the rest of the Ria during tides and 

the overflow of the Verdugo River in the wintertime (Prego, et al., 2010). 

Unlike microbiological contamination, such as E. coli, heavy metals cannot be simply 

washed out of the molluscan flesh by depuration (Otero Ricart, 2014). No moratorium was 

imposed on shellfishing in the Cove of San Simon following the detection of high lead 

concentrations, nor was the layer of contaminated sediment removed from the shellfish bed 

(banco marisquero) (F-2). 

                                                 

57 Roughly speaking, INTECMAR conducts demand-side, or downstream, water monitoring, whereas Augas 

de Galicia conducts supply-side, or upstream, water monitoring. 
58 Lead is used in crockery varnish. It is important to note that Pontesa’s activities were neither illegal nor 

clandestine. 
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5.3 Industrial effluents 

Interviewees expressed varying degrees of concern about the environmental impact of 

untreated or partly treated industrial sewage discharged into the Ria, with one admitting only 

to know about it from hearsay (A-3), another was fairly dismissive about this problem (A-

2), whereas a few were clearly troubled by it (A-4; F-1; R-1). Augas de Galicia provided a 

map showing 30 coastal point sources in the Ria known to violate their discharge limits, and 

a hundred more in the adjoining Rias Baixas (Appendix E).59 Moreover, mollusc depuration 

plants discharging untreated effluents are suspected to increase the likelihood of parasitic 

outbreaks in the Ria.60  

Augas de Galicia cannot easily link wastes with a high biochemical oxygen demand emitted 

into the Ria to those polluting factories because its array of monitoring stations is positioned 

in the middle of the Ria and only moved around based on the pollutants to be analyzed 

(Augas de Galicia, 2010b).61 What’s more, Augas de Galicia follows the WFD when 

measuring water quality in the Ria, yet it issues discharge permits based on legislation not 

superseded by the WFD transposing legislation (Nogueira López, 2012). In other words, 

even if a pollution source were identified, it could not be prosecuted as long as it adhered to 

its discharge permit. These pollution sources are issued industrial discharge permits, yet the 

pollutant levels discharged are obviously too high for the marine environment to adequately 

assimilate. Some factories rather be repeatedly fined by inspectors of Augas de Galicia for 

environmental offenses than have their sewage treatment systems modernized (R-1). 

The WFD is not the only Directive compromised by regional legislation – ELD transposing 

legislation forwent subsuming existing environmental legislation (Mudgal, Chenot, Salès, & 

Fogleman, 2013).62 Since Spain opted for the ‘permit defense’ in its 2007 ELD transposing 

legislation (Ley de Responsabilidad Medioambiental), pollution damage caused by industrial 

effluents is not punishable by law as long as the polluter can prove compliance with the 

discharge permit (Fogleman, 2011). 

                                                 

59 Valladares López, L. (2015, December 16). E-mail communication. 
60 Villalba García, A. (2016, March 15). E-mail communication. 
61 This array does not overlap with INTECMAR sampling stations, but the two organizations share information 

(ISM, 2015). 
62 EU Directives apply to all Member States equally yet allow for a significant degree of latitude over adapting 

the Directive’s provisions to existing legislation (Fogleman, 2011). 



 

5.4 Future trends 

Replying to question #9 in the interview schedule (Appendix C), accidental and chronic 

marine pollution were attributed to an increase in maritime traffic and population growth (F-

1; I-1). For now, urbanization (or: littoralization) of the Ria has stopped. Since Spain was hit 

headlong by the 2011 financial crisis, the population of Vigo has been receding to its 

premillennial levels (Méndez A. , 2014). 

After taking a hit half a decade ago in the wake of the global financial crisis, maritime traffic 

in the Finisterre Corridor has been now picking up (N-1). The number of reported accidents 

has risen accordingly, confirming a recovery in Spain’s maritime traffic (ICEA, 2015). 

Interviewees considered increased maritime traffic to raise the stakes (the number and size) 

of polluting incidents (F-1; R-2). This assumption was also corroborated by the recent 

environmental report of the Port Authority (División de Medio Ambiente, 2014). An 

interviewee ventured the deterministic view that it was a matter of time before a black tide 

the like of a “second Prestige” reaches the Ria, with the ensuing ecological and economic 

losses (F-1). 

An emphatic concern were the ultra-large ships carrying nearly 20,000 containers and the 

mega cruise ships with over 6,000 passengers and personnel onboard, both vessel classes 

powered by thousands of tons of bunker fuel (N-1). The new Metropolitan Transportation 

Plan with its ferry service commuting between Vigo, Moaña, and Cangas (González Teijeiro, 

2015) as well as tourist cruises to the increasingly popular Cíes Islands were not pointed out 

as a reason for concern. 

Budget cuts during the financial crisis were blamed for subpar vessel craftsmanship and crew 

seamanship; having such crews sail those ships bode trouble (S-2). 

5.5 Summary 

An unforeseen challenge encountered in this research was establishing the identity of current 

polluters and assessing the risk their operations pose to the marine environment and to 

neighboring businesses. The literature goes to great lengths to describe water composition 

and quality in the Ria, but a veil of incertitude often shrouds the actual nature and source of 

pollution. Even the evidence pointing to the Pontesa ceramic factory as the proximate cause 

of lead pollution in the Cove of San Simon was treated as circumstantial (R-1). 
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Nevertheless, the 2002 Prestige oil spill and the 2005 infringement proceedings against 

Spain were etched in the memory of interviewees, citing them as iconic examples of 

pollution risk, obviously due to the extensive media coverage both had won. Pollution risk 

was more easily acknowledged when it was perceived as inconsequent (T-2), inevitable (F-

1), or already out in the open (N-2). It is in such moments that a flurry of public outcry 

unleashes international regulatory forces with long-lasting ramifications for the industry 

(GARD, 2003; Lázaro Touza, 2010). Although the Prestige incident was made possible by 

the extenuating circumstances of bad weather conditions (Constantinou, 2007), it is bad 

crisis management which stands to trial in court more than 13 years after the disaster (Pérez, 

2016). 

 

 

 

 

 

 

 

 

 

 



 

6 Cross-sector Risk Mitigation Measures 

6.1 Past measures 

A prevalent observation among interviewees was that pollution in the Ria de Vigo has visibly 

decreased over the past 20 years, and in Port Zone I – over the past 10 years. 

6.1.1 Ria de Vigo 

The visible reduction in water and beach pollution in the Ria between 15 and 25 years ago, 

mentioned by research participants (A-3; F-3; S-3), can be attributed to the commissioning 

of the Lagares Plant in 1998. The Lagares Plant is known to have considerably reduced the 

amount of refuse, flotsam and jetsam in the Ria, having a positive effect on the number of 

incoming “sun and sand” (sol y playa) tourists (Sirtori, Genco, & Moroni, 2012). Among the 

interviewees, it was tourism operators who were concerned about the visible and odorous 

water conditions in the Ria (T-1; T-2) and, in respect of a mutual insurer, how determinant 

the size of the associations involved in solving such problems need be (T-1; T-2; T-5). 

The improvement in visible water quality was not repeated with microbiological 

contamination (Sirtori, Genco, & Moroni, 2012). Additionally, sediment-bound metal 

concentrations measured in 2005 showed little decrease, proving that the effect of the 

Lagares Plant was not much more than a visual one (Arrieta, et al., 2011). 

An interviewee observed that although the Ria may be less polluted now than in the past, 

increased environmental awareness, monitoring, and reporting may give the wrong 

impression that pollution has exacerbated. The public and the news media seem to have 

become over-sensitized to the issue (A-3). The increased maritime traffic in the Ria, with 

more possible polluters and more people to report pollution incidents (S-3; T-3), may 

account for this heightened sensitivity to marine pollution. 

6.1.2 Port Zone I 

It was reported that before 2006, pollution in the Port occurred on a weekly, if not on a daily 

basis, particularly in Bouzas (Port Zone I), where shipyards were releasing oil, paint, and 
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even feces into the Ria (S-3).63 Fishing vessels were emptying their bilge water tanks,64 

operational bunkering (heavy oil refueling) spills were a matter of course (N-1), and tarballs 

(‘piche’) and plastics littered the sandy beaches (F-3). 

According to interviewees, this situation changed in 2006 due to increased inspection, 

enforcement, and fines imposed by the Port Authority and the Harbor Master (S-4; T-3). 

With five fines of 18,000 euros or more issued for accidental pollution, 2006 marked a record 

year for the Harbor Master of Vigo (N-3). In recent years, fewer and smaller (<100 liters) 

operational bunkering spills have occurred in the Port (N-2). 

The improvement in water quality in Port Zone I concurs with, and may have been spurred 

by the ISO 14001:2004 certification awarded to the Sustainability Department (then: 

Environment Department) in 2006 (División de Medio Ambiente, 2006). Since correlation 

does not prove causation (cum hoc ergo propter hoc), further research is required into the 

causes of this improvement. 

6.1.3 Insurance 

Of particular relevance for this study are two insurance schemes that did not gain traction 

with fishermen. Both were initiated by the regional administration and managed by 

MAPFRE, Spain’s largest commercial (publicly traded) insurer.65 Polar Seguros Marítimos 

offered third party insurance in compliance with regional legislation, whereas the (nameless) 

weather index-based insurance offered an optional, first party policy. 

Polar Seguros Marítimos 

Polar Seguros Marítimos was established in 2010 in response to the Galician Fisheries Law 

(Ley 11/2008, de 3 de diciembre, de pesca de Galicia), which became effective in the 

following year, 2009. This regional law obligates vessel owners in artisanal fisheries, 

shellfisheries, and mussel farming to purchase a liability (essentially, a P&I) insurance for 

                                                 

63 The only marina in the Ria certified with a Blue Flag, awarded by the Foundation for Environmental 

Education in Copenhagen, is located in the Cove of Bouzas (FEE, 2015). Water quality is also considered when 

awarding this ecolabel. Having toured this marina, there is a good reason to believe that its water quality is 

better than Port Zone I current WFD designation as a ‘heavily modified waterbody’ (Augas de Galicia, 2015). 
64 A storage tank for collecting seawater that was used to cool the motor of a vessel. This seawater contains 

lubricants and motor oil. Oily bilge water treatment and discharge is regulated by Annex I of MARPOL 73/78 

(IMO, 2015e) and EU Directive 2005/35/EC on ship-source pollution (European Union, 2010). 
65 Which had begun its way as a mutual, Mutualidad de Seguros de la Agrupación de Propietarios de Fincas 

Rústicas de España. 



 

their vessel, even if its volume falls short of 300 gross tonnage (Xunta de Galicia, 2008a). 

An interviewee suggested that about a half of the fishing vessel owners affected by the 2008 

Galician Fisheries Law do not comply with it (F-2). 

Polar offered owners of these small and midsize fishing vessels an affordable P&I insurance, 

also covering environmental liabilities, such as marine pollution (Tojeiro, 2010). Polar was 

unsuccessful in capturing any appreciable market share from other P&I clubs insuring 

Viguese fishermen and is now defunct (I-2). 

Weather index-based insurance 

The other failed scheme was a weather index-based insurance for artisanal and enhanced 

fisheries,66 promoted by the regional administration and developed together with local 

scientists (Xunta de Galicia, 2008b). Using oceanographic, meteorological, and fisheries 

data (the ‘index’), scientists were able to identify weather conditions that closely correlated 

with low catch of fish and shellfish (A-1). Fishermen subscribing to this parametric 

insurance were to be compensated for business interruption triggered by weather vagaries 

(Xunta de Galicia, 2008b). 

Only one insurance brokerage purveyed this first party insurance in Galicia, a decision of 

the regional administration which may have eventually led to the untimely demise of this 

initiative (I-3). Once a new political party came to power following the 2009 regional 

elections, heavy subsidies (60% of the premium) for this insurance scheme were axed (A-

1).  

AGROSEGURO 

The third insurance scheme to be reviewed here is the Spanish Group of Combined 

Agricultural Insurance Providers (Agrupación Española de Entidades Aseguradoras de los 

Seguros Agrarios Combinados, SA), or simply AGROSEGURO. This first party, crop 

insurance is far from being defunct, yet its market penetration in the Ria has been 

traditionally marginal. Only a handful of mussel farms were reported to be insured, even 

though AGROSEGURO has been revamped to increase its market share (I-3).  

                                                 

66 Formally in Spanish: Seguro de indemnización diaria en caso de paralización y pérdida de la producción 

por condiciones climatológicas adversas en el sector pesquero y marisquero de Galicia. 
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AGROSEGURO offers farmers of Mediterranean mussels (Mytilus galloprovincialis, a 

taxon of the blue mussel) a named-peril insurance against biomass loss due to red tides, black 

tides (oil spills), chemical pollution, heavy storms, vessel collision, and recovery costs for 

unsold mussels, with the last three perils being an optional coverage (MAGRAMA, 2015i).67 

Although AGROSEGURO is optional, its mussel insurance policy is heavily subsidized by 

the national government (35%) and, on top of that, by the regional administration (5%) 

(Xunta de Galicia, 2015d). What’s more, receiving extraordinary aid from the government 

due to catastrophic loss is conditioned on being an AGROSEGURO policyholder 

(AGROSEGURO, 2016). 

6.2 Current measures 

6.2.1 Environmental risk awareness 

In reply to question #7 in the interview schedule (Appendix C), raising environmental 

awareness was touted by many as the best approach for preventing pollution incidents. The 

word most often used was not ‘awareness’ but ‘education’ (in Spanish: formación, meaning 

‘training’). The importance of education was emphasized by those dealing with fishermen 

and working-class personnel. At least 70% of Viguese fishermen have only a primary level 

of education due to the late introduction of compulsory education in Spain (DG MARE, 

2013). 

Among the approaches suggested for training personnel and informing the public about 

environmental risks were: 

 Workshops and pamphlets for fishermen about waste disposal (F-4); 

 A showcase project for waste separation onboard shipping vessels. Vessel owners 

(armadores) associated in distant-water fishing organizations were more likely to 

participate in such government-funded projects (F-1; F-4);68 

 School education (S-1); 

                                                 

67 AGROSEGURO considers crop (here: fish and mussels) to be property. Hence, this first party insurance 

against crop failure is, in effect, against property damage and not against income loss (AGROSEGURO, 2016). 

Obviously, since self-employed aquaculturists’ earnings greatly depend on their property, the two (property 

and income) are one and the same in this case. 
68 For instance, a waste management project in compliance with the London Convention (Convention on the 

Prevention of Marine Pollution by Dumping of Wastes and Other Matter), which Spain is a party to 

(MAGRAMA, 2015e).  



 

 Regulation (I-1; T-3); 

 Publishing data on water quality (T-1).69 

Interviewees did not produce evidence to suggest that education has contributed to 

improvement in water quality in Port Zone I and in the Ria. Although education cannot be 

completely overruled on the grounds of lack of evidence (argumentum ad ignorantiam), its 

role in having prevented marine pollution may be overstated. 

6.2.2 Environmental standard certification 

In recent decades, environmental standard certification has spawned a whole industry, with 

big names like Lloyd's Register and Bureau Veritas active in Vigo. Those companies audit 

businesses for their annual environmental performance (continuous improvement) by 

examining the truthfulness and completeness of their application. Passing the audit lends 

businesses an environmentally friendly allure and gives them an edge over the competition, 

particularly when vying for international tenders (OECD, 2005). Just as concessionaires can 

get port discount on activity fees mainly thanks to being accredited with the environmental 

management system ISO 14001 (N-2; S-5; T-3), so can international, ISO-certified business 

operators active in Vigo receive their discounts. This makes the ISO 14001 certificate 

particularly attractive to the shipping industry. 

ISO (International Organization for Standardization) 14001 is by far the most popular 

environmental (antipollution) standard adopted by businesses interviewed for this research. 

Among others, the ISO 14001 certification process requires companies to develop 

emergency response measures and to regularly practice them (OECD, 2005). 

Gaining access to new markets was mentioned as a significant consideration for adopting 

environmental management systems, such as ISO 14001 (S-3; S-5). Other motives for 

undergoing ISO 14001 auditing were: 

                                                 

69 Following Directive 2003/4/EC of the European Parliament and of the Council of 28 January 2003 on public 

access to environmental information (European Union, 2006), Augas de Galicia is obligated to make such 

information available to the public. 
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 Anticipating that ISO 14001, or some elements thereof, become a statutory 

requirement (S-1; S-3; S-4);70 

 For port concessionaires, such as terminal and marina operators, obtaining a 15% 

discount on port activity fees (S-5; T-3). This rebate is achieved if the concessionaire 

upholds to the Port’s good environmental practice guide (Guía de Buenas Prácticas 

Ambientales en el Puerto de Vigo) (División de Medio Ambiente, n.d.), inter alia, by 

incorporating this guide into the concessionaire’s ISO 14001 certification or making 

it a standard operating procedure (SOP). 

The Port Authority of Vigo itself is certified with ISO 14001 and the Eco-

Management and Audit Scheme (EMAS) (División de Medio Ambiente, 2014). 

EMAS, in addition to possessing an ISO 14001 certificate, requires the audited body 

to publish an environmental performance review on the website of the regional 

administration (environmental reporting). Unlike ISO 14001, EMAS certification is 

free-of-charge (OECD, 2005; Xunta de Galicia, 2015c); 

 Some insurers inform themselves of the company’s environmental performance by 

referring to its environmental management system and may choose to award it a 

premium discount when underwriting an insurance policy (I-1; I-4); 

 Classification society surveyors may take this standard certification into account 

when inspecting shipbuilding (S-3). 

The feelgood factors of promoting environmentally responsible behavior and growing 

consumer confidence were not mentioned. 

There are some important differences between environmental standard certification and the 

more specific risk mutualization against marine pollution examined here: 

 ISO 14001 is a well-established standard worldwide, whereas the mutual is strictly 

local. Economic and reputation benefits derived from joining the mutual will be 

pretty much confined to the Ria; 

 Mutual insurance is risk-driven. Environmental certification is goal-driven. Risk 

reduction may be one such goal, but not exclusively; 

                                                 

70 By statutory requirement, interviewees may have alluded to exempting ISO-certified companies from 

obtaining a financial security (garantía financiera), as stipulated by the ELD (Chapter 6.2.3). 



 

 Both certification and mutualization deal with the improvement of current 

environmental risk management. However, certification is backward-looking – it 

looks at what has been achieved. Insurance, on the other hand, is forward-looking – 

it looks at what might happen. Certification does not deal with emergency recovery; 

 ISO 14001 is about competition – it involves an audited body, an auditing firm, and 

possibly a consultancy. A mutual is about cooperation – it involves a number of 

companies, a central administration, and possibly a guardianship in the form of the 

regional administration. 

6.2.3 Environmental Liability Directive 

The EU Environmental Liability Directive 2004/35/EC, or ELD for short, closely follows 

the EU Water Framework Directive when defining environmental damage to coastal waters. 

The Spanish transposed ELD requires business operators to acquire a financial security (in 

effect, a solvency guarantee) based on an environmental risk assessment and sufficient to 

cover remedial costs. Spanish companies that have already acquired environmental 

impairment liability (EIL) insurance as a form of financial security have done so voluntarily, 

because a date for the ELD financial security to become a compulsory requirement in Spain 

has yet to be announced (Pedraza, De Smedt, & Faure, 2013). 

The ELD is reviewed here because low-risk business operators certified with ISO 14001 or 

EMAS are exempted from obtaining a financial security. This exemption is stipulated in 

article 28 of Ley 26/2007, de 23 de octubre, de Responsabilidad Medioambiental, the law 

transposing the ELD into Spanish legislation.71 Although not explicitly mentioned in that 

transposing legislation, an environmental risk assessment equivalent to ISO 14001 or EMAS 

is admissible for granting such an exemption (Fogleman, 2013). 

Therefore, members of the suggested mutual whose operations are likely to cause 

environmental impairment may be exempted from providing a mandatory financial security 

as long as based on their risk assessment: 

                                                 

71 The ELD only affects a commercial third party. It does not stipulate compensation for economic loss, 

property damage, or bodily harm (Fogleman, 2011), unlike some IMO conventions (European Union, 2014a). 
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 environmental standard certification is part and parcel of the underwriting process of 

the mutual, e.g., by applying the Spanish UNE Standard 150.008 and the 

environmental risk analysis protocol MORA (MAGRAMA, 2015b),72 and 

 remedial costs of environmental damage are estimated to be between 300,000 and 

2,000,000 euros (MAGRAMA, 2015b).73 

At the moment, the transposed ELD does not foresee when this financial security is going to 

become obligatory. 

A second reason for the relevance of the ELD for this research is that it does not contest 

existing international conventions applying to maritime transport, listed in its Annex IV, thus 

excluding ship-source spills from its scope (Fogleman, 2011). This means that insurance 

covered by IMO conventions and risk mutualization under the ELD are mutually exclusive. 

One way or the other, a local mutual would be incapable of indemnifying losses in the 

magnitude of those incurred after the sinking of the Prestige (Garza-Gil, Prada-Blanco, & 

Vázquez-Rodríguez, 2006). 

A tenet of the ELD is the polluter pays principle, assuming that the environmental 

impairment is significant. Accordingly, an interviewee rejected the idea that users should 

insure themselves against losses incurred by polluters (R-2). Nevertheless, a coinsurance 

mechanism based on the polluter pays and user pays principles makes much sense because 

businesses that depend on good water quality in the Ria are well aware of its susceptibility 

to point and nonpoint source pollution, yet they still choose to put themselves ‘in harm’s 

way.’74 For instance, industrial effluents contaminate the shellfish waters of the Ensenada 

de Moaña, in which mussels grow (Appendix E), thus requiring their depuration – a direct 

economic loss to the farmers, who as users have to foot the pollution price. Along the same 

lines, media reports on marine pollution are known to make a dent in fish commercialization 

(Domínguez Álvarez & Loureiro, 2013). As one interviewee observed, the news media are 

                                                 

72 MORA stands for Environmental Liability Model (Modelo de Oferta de Responsabilidad Ambiental) 

(MAGRAMA, 2015c). 
73 Companies whose environmental damage potential amounts to less than 300,000 euros, based on their risk 

assessment, are entirely exempt from providing a financial security (Mudgal, Chenot, Salès, & Fogleman, 

2013). In the Ria, this may mean that EIL insurance (as a form of financial security) in excess of 2 million 

euros would only apply to a handful of companies, e.g., the fishing behemoth Pescanova in Chapela 

(Redondela).  
74 If you decide to build a house in the Tornado Alley, you’d better take out property insurance that covers 

tornados! 



 

all too happy to report about pollution incidents (N-3). On the other hand, users’ very 

presence in the Ria raises liability (and operating) costs not only for themselves, but also for 

polluters. As one interviewee pointed out, although mussel rafts are firmly anchored, they 

can pose a navigational hazard for ships (S-1). Hence, user and polluter alike share a 

responsibility for addressing and reducing pollution risk. 
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7 Cooperativeness 

7.1 Fisherpersons 

Fishermen (pescadores) and shellfisherwomen (mariscadores, parquistas) are organized in 

associations called cofradías. It is a traditional form of association of fishermen owning a 

quota or a vessel. Cofradías do not concern themselves with management tasks, as in the 

case of cooperatives, or improving employment conditions, as in the case of labor unions. 

The administrative staff of a cofradía acts as a ‘clearinghouse’ between the fishermen and 

the competent authorities. It is made up of up to ten people, paid monthly by its members 

and sometimes also by the regional Department of Maritime Affairs, according to the 

Fishermen Association Law (Ley 9/1993, de 8 de julio, de Cofradías de Pescadores de 

Galicia) (Conselleria do Mar, 2010). 

In relation to question #12 in the interview schedule (Appendix C), individualism 

(individualismo) was often connoted with fishermen (A-5; T-5). Individualism, as a ‘looking 

out for number one’ attitude, translates into a pronounced involvement in joint actions for 

one’s own gain (Pena López & Sánchez Santos, 2013). This individualism was reported to 

come at the ruinous cost of a social trap: Concessions made for the community’s sake are 

retracted as soon as they overstep individual interests. A few interviewees portrayed 

fishermen as being uncooperative when confronted with environmental concerns (F-2; R-2; 

T-5), such as the illegal, unreported, and unregulated (IUU) fishing in the Cíes Islands 

marine park. Fishermen’s noncompliance, stemming from their distrust in the regional 

government (Matera, 2016), further demonstrates how this industry’s consideration of 

conservation efforts as being paternalistic undermines social capital. 

No society is entirely homogenous, and portraying all fishermen as plain homines 

oeconomici, always acting in self-interest, might be a tenuous generalization considering 

that “individuals in all walks of life and all parts of the world voluntarily organize themselves 

so as to gain the benefits of trade, to provide mutual protection against risk, and to create and 

enforce rules that protect natural resources” (Ostrom, 2000). Nowadays, fishermen 

demonstrate their commitment to eliminate marine pollution when they close ranks with 

emergency response forces in exercises orchestrated by SASEMAR Vigo (N-1), proving that 

cooperation is both relevant and possible when addressing pollution risk, and suggesting 



 

that ‘individualism’ could be a barrier to risk mutualization (Figure 8) but not necessarily 

to other cooperative antipollution measures. 

7.2 Social capital 

Social capital is a transdisciplinary concept bridging and combining sociological and 

economic aspects. It examines the effects social networks, such as communities, and social 

norms, such as cooperativeness, have on the prosperity of individuals (Pena López & 

Sánchez Santos, 2013). “Risk sharing takes place preferentially in social arenas that facilitate 

rapid information flows, impose norms of fairness and reciprocity, and apply social sanctions 

on defaulting parties” (Murgai, Winters, Sadoulet, & de Janvry, 2000). Because norms, such 

as fairness and trust towards institutions and their rules, are reinforced via reciprocity 

(Loughry & Tosi, 2008; Ostrom, 2000), and reciprocity is examined by social capital, the 

latter is of much pertinence when discussing the Galician sense of individualism and its 

implications for risk mutualization. Even then, the definition – and by extension, the 

operationalization – of social capital has been such that reliable comparison over time and 

among regions hazards simplistic answers.  

Admittedly, mutual trust in Galicia has taken a nosedive during the Spanish financial crisis, 

but the record had never been stellar, and it is particularly accentuated by 

antiestablishmentarianism (Pena López & Sánchez Santos, 2013).75 Interviewees did not 

spare the regional administration criticism for not doing its job properly (A-4), being 

intransparent (T-4), and misappropriating public funds, particularly in view of the ill-fated 

Lagares Plant (A-3; T-4). 

Fishermen’s individualism was suggested to be “typical Galician” (A-5; T-5), obviously 

being antipodal to civic responsibility and public engagement (civismo).76 How truly 

rampant is this form of individualism in Galicia? 

Grassroots action of concerned citizens engaged in environmental conservation was only 

mentioned once as an effective approach to attenuate marine pollution. A nautical sport 

                                                 

75 As Pena López and Sánchez Santos (2013) suggest, it is possible that Galicians trade off their little reliance 

on the community for more reliance on their families, e.g., by diverting free time from social to family 

activities. 
76 In this context, one interviewee even went as far as describing Vigo as the “the city of ‘no’” (S-3). 
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instructor argued against the abstraction of environmental problems and for addressing 

pollution as a social imperative. He spoke of beach cleaning campaigns his students have 

been involved in (T-1),77 projects which also benefit the Cíes Islands marine park (R-2) and 

could benefit the scientific community conducting beach litter surveys (Gago, Lahuerta, & 

Antelo, 2014). 

7.3 The Autonomous Community of Galicia 

The 1978 Spanish democratic constitution recognizes Galicia, just like Catalonia and the 

Basque Country, as a historical nationality (nacionalidad histórica). Galician language is 

widely spoken and secessionist aspirations find an outlet in the Galician Nationalist Bloc 

(Bloque Nacionalista Galego, BNG or ‘Bloque’), a left-wing, opposition party (Maíz & 

Losada, 2000). The Bloque is associated with the nature conservation NGO ‘Association for 

Ecological Defense of Galicia’ (Asociación para a Defensa Ecolóxica de Galiza, or 

ADEGA). The party is also surmised to stand behind Nunca Máis (‘never again’), a 

grassroots movement created in the wake of the 2002 Prestige black tide (Lobo, 2003). As 

interviewees confirmed, regional environmental activism (ecologismo) may be politically 

motivated in Galicia (N-1; T-1). 

At the initiative of a BNG Member of the European Parliament (MEP), a delegation of eight 

MEPs visited the Ria de Vigo in 2013 with the intent of looking into its pollution and 

contamination, yet failed to reach a consensus in its final report (Committee on Petitions, 

2013). Compared with 2002, when in the wake of the Prestige oil spill, the largest 

demonstration in Galician history took place in Santiago de Compostela (Sirtori, Genco, & 

Moroni, 2012), the financial crisis seems to have deflected some of the limelight from 

environmental problems.78 

In stark contrast to the two other autonomous communities previously mentioned, no 

nationalist party has ever been in power in Galicia (Mueller, 2013). This may in part be due 

to Galicians’ aforementioned antiestablishmentarianism (Pena López & Sánchez Santos, 

2013), and in part due to Galicia’s incomplete transition into democracy and Spain itself 

                                                 

77 Perhaps not coincidently, his nautical sport school has some international staff and students. 
78 With the exception of a successful campaign held between 2011 and 2013 to abandon a Canadian gold 

mining project in Corcoesto, near Costa da Morte in northwest Galicia (Herrero, 2014). 



 

being “a young democracy” (A-5). After 1978, this incomplete transition was marked by the 

role ex-Francoists played in Galician politics (inter alia, Manuel Fraga) (Mueller, 2013), as 

well as by the ‘pact of forgetting’ (Pacto del olvido), an informal agreement between Spain’s 

popular parties aimed to forego restorative justice for pre-1975 human rights violations 

(Encarnación, 2014). 
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8 Mutual Insurance 

8.1 Penetration 

As with any commodity, market penetration is crucial for the success of insurance products. 

Civil liability was the most common and often the only insurance policy covering 

environmental eventualities in the private sector. Civil liability can be partial (covering 

damage done to others) or comprehensive (also covering damage to own property).79 It was 

reported that only some shellfish gatherers on boat (a flote) and mussel farmers comply with 

the 2008 Galician Fisheries Law and insure their vessels with Protection and Indemnity 

(P&I), inter alia, against pollution risk (F-2; I-2). Sometimes, interviewees were uncertain 

what their insurance policy covered, if they were perhaps underinsured (i.e., overexposed to 

risk) or even uninsured, mainly because their remit did not include the financial aspects of 

their organization, such as insurance. Others admitted that insurance was a new (discussion) 

topic to them (F-2; T-2). 

The low penetration of insurance products in the private sector was explained as follows: 

 Artisanal fishermen, shellfish gatherers, and mussel farmers have a social security 

insurance with the national Social Marine Institute and may therefore be under the 

false impression that taking out first party insurance is redundant (F-2);  

 Over-reliance on the protectionist policies (clientelismo, or preferential treatment) of 

the regional administration and national government, which compensate local 

fishermen for business interruption, e.g., due to red or black tides (I-3; T-4); 

 Insurance is seen by many as a sunk cost because it is an investment that covers 

hypothetical losses over an indefinite amount of time (essentially, as long as 

premiums are paid). Otherwise put, if it is not used, it will be of little value (I-3);80 

 Insurance requires forward-looking, careful planning, and risk awareness (R-2; S-1). 

Whereas most business operators fulfill the requirements for opening a business by 

subscribing to at least one form of financial security (e.g., civil liability insurance), it is 

                                                 

79 For example, when losses incurred by an uninsured third party cannot be subrogated. 
80 In other words, even if marine pollution is considered a risk, it is not necessarily considered a hazard. 



 

uncertain to what degree insurance has gained a foothold in artisanal fisheries and 

aquaculture. 

8.2 Reception 

Interviewees were asked for their opinion about a mutual insurance against marine pollution 

risk in the Ria de Vigo in question #13 of the interview schedule (Appendix C). Mutual 

insurance was defined as an insurer founded by its insured. At the outset of the interview 

(Table 2), the proposed insurance was defined as including two types of businesses, those 

whose operations depend on good water quality, i.e., users (such as fisheries), and those 

whose operations can threaten good water quality, i.e., polluters (such as shipyards).81 In 

case of a pollution incident, the mutual pays the affected users for loss of earnings, and the 

polluter – for civil liability protection. Risk mutualization was not presented as if it were to 

retire existing antipollution measures. 

- Interviewees who objected to the presented insurance plan justified their position thus: 

 Preventing pollution is the sole responsibility of the polluter; the user is merely on 

the receiving end and is not responsible in any way for pollution damage or 

prevention (R-2). In other words, pollution risk is not shared but entirely owned by 

the potential offender. 

In reality, economic losses are incurred both by the polluter and the user operating in 

the same area. The user is responsible for the natural resource it consumes just as 

much as the polluter is for threatening that resource, and both share a responsibility 

to prevent and rectify damage (Rode, Wittmer, Emerton, & Schröter-Schlaack, 

2015); 

 Money is better invested in loss prevention rather than in insurance (T-4). Otherwise 

put, insurance has little if any preventive merit. 

However, for economic and practical reasons, it can be more cost-effective to insure 

the risk rather than try to completely eliminate it or build up financial reserves for 

risk retention (Müller, 1981); 

 Liability can be determined in a court of law, making insurance redundant (R-3). 

                                                 

81 This dichotomy may sometimes be an oversimplification: mussel farmers are users and polluters (Chapter 

5.2.3). 



65 

This claim confuses culpability with intention. Being liable for pollution does not 

imply malice. Strict liability can be settled out-of-court, e.g., when following 

international maritime conventions (IMO, 2011; ITOPF, 2014).82 In that respect, 

insurance is not only meant to protect the polluter from financial ruin if their liability 

is proved; insurance is also intended to save claimants a drawn-out legal battle to 

establish the polluter’s intent, recklessness, or gross negligence in cases of fault-

based liability, which may leave the claimants to bear losses and legal defense costs 

should their case be dismissed. 

Of no less importance is avoiding a muckraking media coverage of the legal 

proceedings that can bring both parties into disrepute (consequential economic 

loss).83 

Once more, taking out insurance may well be the most cost-effective option, and in 

the case of the aforementioned international conventions – compulsory (IMO, 2011). 

For example, a spill from a bunkering (refueling) fishing vessel: The Port Authority 

fined the vessel owner with 30,000 euros, most of which was reimbursed by the P&I 

insurance (F-4). 

- Interviewees who were in favor of the presented insurance plan justified their position thus: 

 The interest of the mutual insurer (the central administration) is not to distribute 

payouts (more precisely: not to be in the red). Therefore, the mutual will incent its 

insureds to take preventive measures to diminish their exposure to environmental 

risks (T-5). 

The subscriber has an interest to avoid reckless behavior and the ensuing premium 

hike (a bonus-malus system, or BMS). It takes both the mutual and its subscribers to 

limit their risk exposure, just as both insurers and their reinsurers do; 

 Financial losses following an indemnification case are going to create a ripple effect, 

reverberating throughout the insured group, possibly followed by a collective 

                                                 

82 With strict liability, the proximate cause linking the polluter to the pollution can be established via a 

preponderance of evidence, such as the polluter’s proximity to the pollution site and pollutants corresponding 

to substances used by the polluter. The burden of disproving the fault lies with the polluter (Fogleman, 2011). 
83 Members in the mutual may need to relinquish their right to take each other to court on pollution claims, or 

that legal defense costs will be deducted from their indemnification in such a case. 



 

premium raise (‘supplementary call’). Already knowing this in advance will impose 

peer discipline and adherence to the rules (S-3). 

The group as a whole is liable for and vulnerable to the losses of any subscriber: 

Insureds in the mutual are liable both for economic losses incurred to them due to 

environmental damage and for the financial loss their claim has incurred to the 

mutual (dual liability) (Figure 2); 

 With a bonus-malus system, or another form of premium adjustment, the mutual 

rewards environmentally responsible behavior (‘double dividend’), thus saving on 

transaction costs. A BMS can increase member retention by reimbursing some of the 

premium paid by subscribers that have not experienced loss (I-3). 

Additionally, a BMS makes deductibles redundant if it pays off for a company to 

forego claims involving minor losses in order to be eligible for a premium 

reimbursement in the following year. This reimbursement would then cover the 

minor losses incurred and the company could avoid a premium rise;84 

 The mutual insurer has a complete picture of all industrial activities in the Ria with 

access to local stakeholders and their know-how. This can assist when assessing and 

underwriting risk (I-4). 

Regular inspections of installations, e.g., by marine surveyors, can be easily arranged 

as an additional loss prevention measure. When combating pollution, an agile 

mobilization of personnel and equipment can be further assisted by the coordination 

and information network offered by the mutual’s central administration (S-2); 

 Banks often require proof of insurance from borrowers who plan to grow their 

business (e.g., life insurance is often a condition for taking out a mortgage, P&I 

insurance – for a shipping company taking out a bank loan, etc.) (I-1; I-5). 

The reason is that companies may become insolvent in the course of paying out on 

environmental restitution and loss reparation; 

 A group of companies who know (of) each other, or a ‘community insurance’ (S-3), 

is best suited for minimizing the principal–agent problem. If the mutual fails, it is 

because its members failed; 

                                                 

84 A more rigid coinsurance system would involve a fixed premium and a deductible, which may have to be 

higher than under a BMS in order to leave some wiggle room in case of a major loss. An even less flexible 

system would be a surety bond renewed annually according to the principal’s business turnover. 
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 Public administration discriminates against SMEs when it comes to penalizing 

marine pollution (A-4; T-1). Associating can offer protection against being unfairly 

treated by the competent authorities, or as one interviewee put it, “When people get 

together, great things can happen” (I-1); 

 Due to coordinated bargaining, collective insurance is cheaper than taking out 

individual policies (I-3; S-1; S-2). 

Somewhat disappointingly, question #16 at the end of interview schedule (Appendix C) was 

answered either with a ‘yes’ or a ‘no.’ Also interviewees sympathetic with the idea of risk 

mutualization were unable or unwilling to elaborate on how it was going to improve water 

quality, and by extension, protect the marine environment. Moreover, although chronic 

pollution was pointed out as a hazard to reckon with, it was not specifically identified as 

largely uninsurable. 

Recapitulating the pro arguments above, the suggested mutual can be said to offer 

subscribers the ‘best value for money’ because: 

 It is at the subscriber’s best interest to prevent losses to the mutual as a whole (the 

subscriber’s indirect liability, towards the central administration) and to other 

subscribers (the subscriber’s direct liability) by avoiding the moral hazard of taking 

unnecessary environmental risks. 

This dual liability is predicted to create peer monitoring in the mutual (Figure 2); 

 Environmental risk assessment is conducted by local experts appointed by the 

mutual, prioritizing the subscriber’s needs over the insurer’s profitability when fixing 

a premium (S-3). 

Nonetheless, reduced bureaucracy means lower information rent and more 

efficiency; 

 The mutual is focused on minimizing losses (risk-driven) rather than on maximizing 

profits (market-driven) (I-3). 

8.3 Misperceptions 

To quite a few interviewees, insurance in general and the suggested mutual in particular 

seemed to be terra incognita. In reply to question #13 (Appendix C), an interviewee would 

rate pollution risk as high, yet dismiss insurance as irrelevant (T-4). In reply to question #14, 



 

an interviewee would express interest in insuring against global risks, such as ecological 

disturbance and habitat loss (R-2), for which no insurance policy is currently available on 

the market.85 The workings of the insurance risk transfer mechanism are often misunderstood 

(Müller, 1981), as this research demonstrates: 

 Insurance as an intervention measure: It was suggested that companies take out 

insurance when they already know that an existing condition is going to get worse, 

or even retroactively, once a disaster has already struck (T-2). 

Unless inhibited by the principal–agent problem, the insurer will refuse such risks to 

avoid adverse selection.86 

The interviewee may have meant that the insurer should instill fear in companies by 

portraying an impending doomsday scenario so as to make them purchase the policy; 

 Mutual insurance as commercial insurance: Perhaps more frequently than 

interviewees would openly admit, the suggested insurance was understood as a for-

profit, private company (T-3), which may even have existed. 

This may have created the wrong impression that the primary financial beneficiary 

of risk mutualization was the insurer itself; 

 Insurance as a clearinghouse: a money (and not a risk) transfer mechanism from the 

offender to the injured party via the insurer (R-2). 

Accordingly, an insurance policy is a blank promissory note for a beneficiary, an 

IOU. Although this misunderstanding may originate from the way insurance has been 

marketed, in reality, a policy is an agreement between an insurer and an insured (and 

not an injured) to trade (or: transfer) risk for money (or: premium) (Müller, 1981); 

 Insurance of the environment (the commons):87 The mutual collectively insures the 

quality of water in the Ria (I-4). 

                                                 

85 Global risks, such as rising sea temperatures and ocean acidification must remain beyond the scope of such 

a local insurance plan (Murgai, Winters, Sadoulet, & de Janvry, 2000). 
86 Adverse selection is “an imbalance in an exposure group created when persons who perceive a high 

probability of loss for themselves seek to buy insurance to a much greater degree than those who perceive a 

low probability of loss” (IRMI, 2015). 
87 Strictly speaking, comparing the Ria to the commons is an oversimplification (Platt, 1973) because 

overexploitation is just one of the many negative externalities (side effects) found here. When pollution 

pervades a shared geophysical medium, the Ria, conflicts arise not due to unresolved ownership problems but 

from uses partially incompatible with one another. Furthermore, only part of the Ria is public domain. De facto, 

mussel production areas, shellfish beds, and port facilities are waterbodies and seashores off-limits to the 

public. 



69 

Even if the proposed mutual covers the reinstatement of water quality to its baseline 

condition, as stipulated by the ELD, it is not intended to ensure business continuity 

by insuring water quality; it is rather expected that by coinsuring business activities, 

water quality will stabilize, if not improve; 

 Mutual insurance as a group insurance: Collectively founding an insurance scheme 

was confused with subscribing en masse to an existing insurance policy (F-1). 

Whereas group insurance offers a lower unit price for covering any number of vessels 

in a ro-ro fleet or bateas in a mussel farm (I-3; S-2), this mutual insures different 

business operations which happen to share the same area. 

8.4 Compulsory membership modality 

Mutual insurers are often established to insure risks that are either refused by commercial 

insurers or are not yet covered by existing policies (a missing market) (University of 

Wisconsin Center for Cooperatives, 2008). Therefore, a mutual is an optional measure 

almost by definition, which means that less members would join it than if it were a 

compulsory measure. This raises a serious concern that the suggested mutual is not going to 

fair better than the now defunct weather index-based insurance of 2008 (Chapter 6.1.3). As 

legitimate as the concern may be that business operators will be reluctant to join the mutual 

voluntarily, the popularity of the voluntary ISO 14001 certification among businesses offers 

encouraging hope. 

The main reason to favor compulsory membership is the fear of having nonmember 

businesses enjoy a cleaner and safer Ria without the financial burden associated with it, or 

even engage in risky behavior at the expense of members (freeriding). As one interviewee 

put it, unless all potential polluters subscribe to the mutual, “it won’t work” (T-2). On the 

other hand, businesses which are forced to join the mutual may not value their membership 

and seek excessive risks (moral hazard) (Müller, 1981), thus setting in motion the infamous 

race to the bottom (Ostrom, 2000) or ‘invisible fist’ (Platt, 1973). Even averaging the risk 

by spreading it as far and wide as the Ria goes, as a compulsory mutual will do, may lead to 



 

underwriting possibly ruinous risks, e.g., those posed by an international fishing corporation 

currently in receivership due to insolvency.88 

There are other reasons speaking against compulsory membership: 

 Business operators who do not recognize the value of their (forced) membership are 

more likely to file fraudulent claims and inflate loss estimates (Huber & Wirl, 1998), 

which are eventually going to be financed by the disciplined members of the 

mutual.89 Therefore, even if compulsory membership does not encourage freeriding, 

it certainly does not exclude it; 

 Compulsory membership makes it impossible to expel recidivist members that keep 

filing claims; all the mutual can do is readjust their and the group’s premiums and 

deductibles (‘supplementary call’); 

 Compulsory membership does not guarantee compliance or peer discipline, it only 

guarantees membership or perfunctory compliance at best (Harrison, 1999). 

Noncompliance is a known issue, particularly among fishermen (Matera, 2016). The 

Galician Coastguard has exclusive competence over monitoring coastal fishing, 

shellfishing, and mariculture, including within the Cíes Islands marine park. In the 

first half of 2015, the Galician Coastguard seized 2.5 tons of seafood illegally fished 

in the Ria de Vigo (Vázquez, 2015). As mentioned earlier, an interviewee attested 

that some fishermen take their chances with the Galician Coastguard and choose not 

to insure their vessels as required by the Galician Fisheries Law (F-2). With 

compliance defined as cooperation with the government (Harrison, 1999), 

cooperative measures cannot be off to a good start with chronic noncompliance; 

 Making marine pollution (or EIL) insurance a statutory requirement opens the door 

to commercial insurers and to the mutual to purvey their policies (just as Polar 

Seguros Marítimos offered policies in response to the Galician Fisheries Law, along 

                                                 

88 In 2004, the Harbor Master imposed a fine of 600,000 euros on that international corporation. Oil spilled 

from one of its fishing vessels berthed at Chapela (Redondela) affected the nearby mussel rafts. Half of the 

penalty was spent on cleanup operations (N-3). 
89 Similarly to AGROSEGURO, the mutual must exclude damages one causes to own property (comprehensive 

liability). For example, a mussel farmer whose bateeiro (service craft) spills oil on own batea (mussel raft) 

cannot file a claim for income loss. First party insurance only covers damages caused by a third party.  
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with other P&I clubs). When membership in the mutual is the only way to obtain 

such compulsory insurance, then in effect the mutual becomes a monopoly. 

In the long run, compulsory membership may end up with members exhibiting buccaneering 

noncompliance. The overall effect may be an even greater risk of marine pollution than 

before the mutual was established. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

9 Discussion and Conclusions 

This study outlines challenges that risk mutualization has to face in filling the gap between 

perceived risks and preferred antipollution measures in the Ria de Vigo (Figure 8). 

Following the hypotheses to this study (H1, H2, H3), interviewees were expected to espouse 

risk mutualization if these hypotheses had been validated: 

 They perceived marine pollution as a real problem (risk perception and mitigation), 

and 

 They preferred to solve this problem together (willingness to cooperate), and 

 They recognized the value of mutual insurance as an effective risk reduction measure 

(risk mutualization). 

9.1 Risk perception and mitigation 

Interviewees were experts in their field and managers, local people who were familiar with 

the Ria de Vigo and the nature of pollution risk their operations were exposed to, be it as a 

potential polluter or a pollutee. This qualified them to attest whether their organization was 

sufficiently prepared to deal with marine pollution risk. Vigueses proved to be sensitized to 

marine pollution due to recurring ship-source spills off the Galician coast and the impact 

those have left on local fisheries, aquaculture, and the marine environment, confirming the 

first hypothesis of this study (H1). Nevertheless, that they should pay into to the same mutual 

that also covers economic losses incurred by the liable party was, perhaps understandably, a 

foreign idea to some. 

Whether interviewees were in favor of risk mutualization did not only depend on 

environmental risk awareness and willingness to cooperate, but also on the perceived 

relevance of risk mutualization to current pollution prevention and mitigation measures. 

Table 5 outlines pollution-related coping strategies and industry-specific challenges in the 

Ria. Most interviewees were clearly more on familiar ground when discussing contingency 

plans and environmental certificates than risk assessment or environmental insurance. In 

most organizations, such as the Port, those responsible for financial risk and those 

responsible for environmental risk work in different departments (Norris, 2013). 

Accordingly, financial performance and environmental quality are audited by different 
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firms. It is no wonder, then, that very few interviewees would have mentioned insurance had 

they been asked to free-associate measures to reduce the risk of marine pollution. 

Table 5. Summary of main research findings concerning marine pollution coping strategies 

(+) and challenges (-) typifying industries in the Ria de Vigo 

Industry 

 

 

Strategies 

Shipping Land-based Fisheries Tourism 

Risk 

management 

+ Emergency 

response system 

is well-

developed 

 

- A history of 

ship-source oil 

spills off Galicia 

+ Water quality is 

extensively 

monitored by 

Augas de Galicia 

and INTECMAR 

 

- Chronic 

microbiological 

contamination 

+ Participation in 

emergency 

response exercises 

and real-life 

situations 

 

- Disposal of 

mussel farm 

discards 

+ Heightened 

awareness to 

visible pollution 

Regulation 

and 

insurance 

+ International 

maritime 

conventions 

apply 

 

- BWM and 

HNS 

Conventions 

remain 

unratified 

- Effluent 

discharges are 

permitted under 

regional legislation 

and the ELD 

Permit Defense 

 

- Difficulties in 

applying the 

polluter pays 

principle, so that 

the identity and 

impact of polluters 

remain contested 

+ Cofradías keep 

tabs on fishermen 

on behalf of the 

regional 

administration 

 

- Noncompliance 

issues and low 

market penetration 

of insurance 

products 

- 1st party 

insurance is yet 

to gain a 

foothold 

Additional 

measures 

and 

enforcement 

+ ISO 14001 

environmental 

standard 

certification is 

popular 

 

- Fewer 

pollution 

penalties 

documented 

+ Improved 

wastewater 

treatment 

infrastructure 

 

- Penalties do not 

seem to deter 

transgressors 

+ Antipollution-

measures organized 

by cofradías (e.g., 

training) 

 

- Difficulties in 

reining in 

fishermen, e.g., by 

the Galician 

Coastguard 

+ Promotion of 

environmentally 

responsible 

behavior among 

customers (e.g., 

beach cleanup 

campaigns) 



 

Industry 

 

 

Strategies 

Shipping Land-based Fisheries Tourism 

Cooperation 

- The Port’s 

status as a state 

enterprise 

(monopoly) run 

like a company 

(market-driven) 

- The industry’s 

compounded 

impact on the 

marine 

environment is 

disputed 

- ‘Individualism’ 

 

- Overreliance on 

protectionist 

policies of the 

regional 

administration 

+ Close 

cooperation with 

the regional 

administration 

in the Cíes 

Islands 

 

The prevalence of environmental certification proves that businesses are willing to commit 

money, time, and human resources to improve their environmental performance. 

Environmental certification and risk mutualization are not dissimilar: With certification, the 

company’s environmental performance is audited externally, but the goals are set internally 

(OECD, 2005); with mutualization, underwriting is done by the mutual, yet the subscriber 

sets the limit of risk to be covered. The two do differ in one crucial point mentioned earlier: 

risk mutualization requires cooperation, whereas environmental certification is a solely in-

house undertaking. 

Education (environmental risk awareness) was widely regarded as best practice for pollution 

prevention (ex ante), whereas insurance was associated with pollution recovery (ex post) and 

as such treated as an inferior mitigation measure. Improvement in water quality in the Ria 

and in Port Zone I was ascribed to education, yet it can be traced back to improved 

infrastructure and stricter enforcement (Chapter 6.1). Heightened awareness to 

environmental issues can be expressed in more pollution reporting but its contribution to 

actual pollution reduction remained largely unsubstantiated. The educative service provided 

by insurers, inter alia, P&I clubs informing subscribers of new regulations and loss 

prevention measures (Lemoine, 2010), was completely overlooked. Finally, just like 

environmental certification and unlike the market-based instrument (MBI) that risk 

mutualization is, raising environmental awareness -- was considered within the confines of 

the organization. 

Therefore, this research found some evidence contrary to the hypothesis that business 

operators favor joint over independent measures to reduce the risk of marine pollution and 
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its potential economic harm (H2). Although uncooperativeness (or individualism, as 

interviewees preferred to call it) is not a measure of environmental commitment per se, in 

the context of risk mutualization it can certainly be considered a barrier to social commitment 

to environmental protection (Figure 2). 

9.2 Relations quality and willingness to cooperate 

Fishing is a centuries-old tradition in Galicia (Gough, 2009), yet in our information society 

this menial labor is practiced by a low-skilled workforce with limited job mobility and 

vulnerability to unemployment (DG MARE, 2013; MacAlister Elliott and Partners Ltd, 

2002; Matera, 2016). Under the current economic climate in Spain, it is understandable that 

hazarding structural unemployment among fisherpersons may be unwarranted. Nonetheless, 

protecting the interests of one industry at the expense of others is not going to strengthen 

community ties and lessen the social trap in the Ria de Vigo. 

The local scientific community is an important link between fishermen and the regional 

administration, with scientific advisors working in cofradías, laboratories, and nature 

conservation. The scientific community is best positioned to get fishermen and fisherwomen 

sensitized to environmental issues (Goetz, Read, Santos, Pita, & Pierce, 2013) and change 

the status quo in the Cíes Islands marine park, which still serves as a fishing ground and a 

mussel nursery. IUU fishing off the Cíes Islands and mussel farm discards remain legal 

challenges yet to be appropriately addressed. 

Although the 2008 weather index-based insurance was not meant to cover financial losses 

due to marine pollution, it serves as an eye-opener insofar as obstacles to market positioning 

of first party insurance exist. Also AGROSEGURO demonstrates that subsidized policies do 

little to guarantee their popularity among fishermen. Surprisingly, the intuitive assumption 

that the more a business relies on natural, or nearly natural water quality for its operations, 

the more likely it is to insure itself against losses incurred by marine pollution, has proven 

to be false. More than it points to a distorted risk perception, this ‘irrational’ economic 

behavior effectively rejects financial protection as a complementary risk mitigation measure. 

The most significant challenge faced by an optional risk mutualization, as presented to 

participants in this study, remains low member recruitment for a myriad of reasons (Figure 

8). To conclude this research, there seems to be little willingness of business operators in 



 

the Ria de Vigo to collaboratively insure themselves against the risk of marine pollution. 

The comparison with optional modality (Chapter 8.4) demonstrates that although 

compulsory insurance may have some advantage as far as member recruitment is concerned, 

it may carry a whole new set of problems in tow. 

9.3 Risk mutualization 

Recognizing the preventive potential of risk mutualization hinges on identifying peer 

monitoring as its emergent property. Possibly because peer monitoring, driven by the 

subscribers’ wish to avoid a dual (economic and financial) liability (Figure 2), was never 

presented to the interviewees as a “positive externality” of risk mutualization, only a few 

research participants recognized the full potential of collectively self-insuring their 

operations (risk mutualization). This outcome refutes to some extent the third hypothesis of 

this research (H3). 

Cofradías, tourism operators, and even conservationists failed to recognize insurance 

premiums as a resource access fee to natural capital, even with the environmental costs 

incurred by overfishing being a known problem in Galicia (DG MARE, 2013; Villasante, et 

al., 2015). 

A common cause for worry among interviewees was premium price. Considering the 

Spanish financial crisis, companies were not going to jump on the mutual bandwagon if 

premiums covering pollution risk were deemed too high. Yet even among those sympathetic 

with the idea of risk mutualization, none inquired: 

 how premiums were to be priced; 

 by whom; 

 for what price (surcharge); 

 what exactly was to be covered; 

 who was to collect the insurance premiums; 

 how the compensation was to be disbursed, e.g., by self-insured retention (SIR);90 

                                                 

90 In which the insurer pays part or all of the claim to the third party and not to the subscriber (indemnification). 

SIR is the opposite of indemnity contract, in which the subscriber must pay the claim to have it, or part of it, 

reimbursed by the insurer (IRMI, 2015). 
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 how excess capital (surplus) from the proceeds (collected premiums) was to be 

invested. 

To illustrate the challenges that risk mutualization must face to gain a foothold in the Ria de 

Vigo (market penetration), two models of consumer motivation, Maslow's hierarchy of 

needs (pyramid) and the stimulus-response model (columns), have been combined (Figure 

8) (Jisana, 2014). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Barriers to risk mutualization in accomplishing risk mitigation in the Ria de Vigo 
* Although overfishing is not a pollution problem, it is associated with symptomatic weak enforcement and 

environmentally irresponsible behavior (known notoriously as the ‘race to the bottom’). 

 

The barriers (gap) stand in the way of the mutual in addressing stimuli (risks) that current 

antipollution measures (responses) claim to tackle. Overcoming some of these barriers is 

essential for the mutual to realize its market potential (member recruitment). Instead of 

Maslow's human needs (Jisana, 2014), the pyramid in Figure 8 illustrates some basic barriers 

Social:

'individualism,' 
Galician identity

Economic:

financial crisis, 
protectionism, role of 

insurance

Legal:

limited scope of WFD (sediments), 
ELD (financial security), law 
enforcement, transparency

Demographic:

littoralization, peri-urbanization, 
socioeconomic status

Geographic:

fluvial network, inhabited river basins, precipitation



 

to risk mutualization that cannot be eliminated, such as those which result from the 

geophysical conditions of the Ria. The contribution of the more elevated barriers in the 

pyramid to marine pollution may be less conclusive, yet they were pointed out in interviews 

in the context of risk mutualization. 

9.4 Summary 

Case studies as this one “do not claim to produce generalizations past the particular case” 

(Newing, Eagle, Puri, & Watson, 2011). For instance, the second nearest inlet, the Ria de 

Arousa (Figure 5), has comparatively smaller port installations than Vigo’s, yet a 

significantly larger mussel aquaculture industry. Its wider aperture to the ocean makes the 

Ria de Arousa economically more dependent on, and therefore more vulnerable to, changes 

in seawater composition.91 The first step in formulating a take-home message is to frame this 

study in its legal, pan-European context. Considering the two EU Directives pivotal to this 

work, the Water Framework Directive (WFD) and the Environmental Liability Directive 

(ELD), the implications of this study are confined to coastal, transitional, and inland waters. 

Unlike the vast expanses of the ocean, these waters consist of well-defined waterbodies – 

such as inlets, coves, and lakes – which can be closely monitored, particularly when shared 

among users and polluters. 

To ensure an equitable distribution of environmental responsibility among business 

operators using the same waterbody, the user pays and polluter pays principles must be 

equally implemented because the polluter cannot always be held entirely liable. Insolvency, 

the burden of proof, legal loopholes and protectionism threaten to devolve recovery costs to 

the government. Environmentally responsible behavior implies a broader adoption of first 

party insurance by such industries as fisheries and tourism. Mandating the adoption of first 

party insurance among users may get the ball rolling in the direction of risk mutualization. 

Whether sporadic or systemic, noncompliance among fishermen and nonenforcement of 

antipollution regulations demonstrate that in-house training should not constrain itself to 

raising environmental awareness but broaden its scope to promote such norms as respect for 

the rule of law and civic engagement. 

                                                 

91 Accordingly, pollution response exercises take place in the Ria de Arousa quite regularly. 
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10 Challenges and Recommendations 

10.1 Premium pricing 

Premium price is inferred from member recruitment: the more subscribers, the less premiums 

are priced for.92 Correctly priced premiums and successful peer monitoring will guarantee 

that polluting incidents remain few and far between and that reserves are built up in 

preparation for large possible losses. 

Overpricing premiums may come at the risk of failing to recruit a sufficient number of 

members. Further to this, if a subscriber pays a premium perceived as too high, this may 

encourage risk-seeking behavior to justify such expenses (moral hazard). Underpricing 

premiums can make the mutual more competitive, yet may also deplete its financial reserves 

and leave it unprotected from major losses. Token premiums will fail to reflect the risk 

subscribers are truly exposed to, thus creating a false sense of security both for the 

subscribers and for their business partners. 

10.2 Member recruitment 

At its inception, the number of subscribers to the mutual examined here might be low and 

unevenly representative of polluters and pollutees, leaving risks insufficiently diversified. 

With too few mutual members watching out for each other, peer monitoring might not have 

any noticeable effect on preventing marine pollution incidents, thus defeating the mutual 

cause and condemning this local insurance scheme to an arrested growth, if not to a slow 

disintegration. 

To increase its market share, the mutual would need to convince potential subscribers of its 

tangible and intangible values. For instance, candidate members who have already obtained 

first or third party insurance, e.g., mussel farmers with AGROSEGURO or vessel owners 

with P&I clubs, can have their policy seamlessly transferred from the commercial to the 

                                                 

92 Notwithstanding the law of large numbers, which favors risk sharing among as many subscribers as possible 

(essentially, economies of scale), it is worthwhile to contemplate whether the mutual can become too big, or 

insure too many “heavyweight” subscribers (adverse selection), such as the Port Authority and the Lagares 

Plant, so that it will be involved in most or all of the marine pollution incidents in Ria. With the optional 

membership modality, adverse selection will be offset by advantageous selection: it is mostly the risk averse 

and risk neutral who take out insurance for their peace of mind (Autor, 2010). 



 

mutual insurer to save them the bureaucratic burden (transaction costs).93 Another possibility 

would be for the mutual to scale up its pollution legal liability (PLL) policy and offer a more 

comprehensive environmental impairment liability (EIL) insurance in accordance with ELD 

requirements.94 

An additional value the mutual could offer its candidate members, as part and parcel of the 

underwriting process, is an environmental risk assessment to estimate the remedial costs of 

potential environmental damage caused by their operations. Defraying the costs of this 

environmental risk assessment by the mutual can benefit members that wish to apply for 

environmental certification, e.g., to be exempted from the ELD financial security once it has 

become mandatory. The mutual can further support ISO 14001 standard certification by 

rebating premiums for its certified members. 

Finally, as long as its involvement does not raise transaction costs, the regional 

administration can acknowledge the importance of this mutual and play an active role in 

strategizing member recruitment by offering such incentives as: 

 Recognizing the mutual insurance policy as the equivalent of some statutory financial 

protection measures required of business operators, e.g., liability insurance and 

surety bonds; 

 Making extraordinary aid, e.g., in case of red or black tides, contingent on becoming 

a subscriber; 

 Assisting the mutual with historical data (e.g., weather conditions, pollution 

incidents) for optimal underwriting; 

 Recognizing membership in the mutual as best practice when shortlisting companies 

bidding for public tenders; 

 Serving as a reinsurer for the mutual on a pro rata basis, particularly during the first 

few (possibly) nonperforming years;95 

 Contributing the advance call (initial premium); 

                                                 

93 A more practical approach may be having the mutual negotiate a group insurance (seguro colectivo), e.g., 

with a P&I club, on behalf of its members. 
94 Environmental impairment liability insurance is often a stand-alone policy expected to satisfy specific market 

needs, e.g., compliance with the ELD (Salgueiro, 2002). 
95 If the regional administration has a limited capacity to act as a reinsurer, e.g., via its Fondo de compensación 

ambiental, other reinsurers can be called in, such as the national Insurance Compensation Consortium 

(Consorcio de Compensación de Seguros, or CCS). 
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 Nudging major private and public operators to join the mutual, e.g., ARVI – the 

Fishing Vessel Owners’ Cooperative (Cooperativa Armadores de Pesca de Vigo). 

10.3 Future research 

Future research can build on findings presented in this study to further explore the 

codependence between environmental risk awareness, cooperativeness, and risk 

mutualization: 

 Interviewees were better informed about risk than about insurance. Accordingly, they 

advocated education as a key factor in promoting environmental protection, yet they 

did not consider promoting financial protection as an educational goal. Since most 

interviewees (83%) did not belong to the insurance industry (Appendix D), it begs 

the question whether risk mutualization would have garnered more, or less, buy-in 

had the interviewees had a better understanding of the workings of insurance. 

Getting closer to answering this question can be achieved with focus group 

discussions. Focus groups may require more than one researcher at a time to 

moderate and document (Mack, Woodsong, Macqueen, Guest, & Namey, 2005), yet 

they are less unidirectional than interviews, thus offering participants more 

opportunities to share their knowledge with the group, approach the research topic 

from different angles, and provide instrumental feedback in developing insurance 

products (Lázaro Touza, 2010). 

Notwithstanding the data saturation (Newing, Eagle, Puri, & Watson, 2011) achieved 

for barriers to establishing a mutual insurance against marine pollution, focus groups 

comprised of public administration officers and insurance specialists could elicit 

informed opinions which expound on barriers to subscription (insurance 

membership), e.g., by ascertaining the identity of potential and actual polluters in the 

Ria; 

 Risk mutualization was presented to interviewees as a standalone (although not 

exclusive) antipollution measure. In reality, insurance does not operate in a vacuum 

but rather side-by-side with emergency response, weather monitoring, environmental 

management systems, and so on. As shown in this thesis, some ex ante and ex post 

aspects are common to those mitigation measures. It can be illuminating to have 

participants state their preferred mitigation measure based on different scenarios 



 

introduced in surveys (Ritchie & Lewis, 2003), via the Delphi method, or with 

discreet choice analyses (Poirier, 2012). Alternatively, results can be compared to 

other case studies reported in the literature, e.g., those of lacustrine pollution, in order 

to establish a theoretical framework which unravels the interplay between 

environmental risk awareness, regulation, cooperativeness, and preferred mitigation 

measures; 

 Because this study set out to examine interviewees’ willingness to cooperate, risk 

mutualization was presented as optional. Had membership in the mutual been 

presented as compulsory, answers may have varied and interviewees may have 

evinced more willingness to cooperate (with each other) and to comply (with the 

statutory insurance). In such a case, of particular interest would be the importance 

interviewees assign to informal supervision among subscribers (peer monitoring) in 

bringing cooperation (internal) closer to compliance (external); 

 The literature does not seem to provide examples on how incorporating 

environmental valuation methods into ex ante insurance premiums can be, or is, 

achieved. Applying such methods when setting premiums ex ante and not just when 

appraising losses ex post, as has been done in the USA (García Negro, Villasante, & 

Carballo Penela, 2007) and is admissible by the ELD (Ecologic Institute, 2006), can 

strike out a new research path.96 

 

 

 

 

 

 

                                                 

96 Having said that, commodifying natural capital by applying resource equivalency methods may fail to create 

a viable financial product; underwriting premiums does not, and cannot, compute nature conservation values. 

As the ELD recognizes, a liability policy that covers risk to the marine environment and factors in values (i.e., 

possible losses) derived from all maritime activities in that environment is going to be punishingly expensive 

(Pedraza, De Smedt, & Faure, 2013). If compulsory, such policy is going to stifle business growth; if optional, 

demand (and supply) will be low. 
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Appendix A: Sources of Marine Pollution 

Source: Sources and Effects of Marine Pollution (WorldWatch Institute, 1999) 

Type Primary Source and Causes Effects 

Nutrients 

Runoff: approximately 50% sewage, 50% from 

forestry, farming, and other land use. Also airborne 

nitrogen oxides from power plants, cars etc. 

Feed algal blooms in coastal waters. Decomposing algae deplete 

water of oxygen, killing other marine life. Can spur algal blooms 

(red tides), releasing toxins that can kill fish and poison people. 

Sediments 
Erosion from mining, forestry, farming, and other 

land-use; coastal dredging and mining. 

Cloud water; impede photosynthesis below surface waters. Clog 

gills of fish. Smother and bury coastal ecosystems. Carry toxins 

and excess nutrients. 

Pathogens Sewage, livestock. 
Contaminate coastal swimming areas and seafood, spreading 

cholera, typhoid and other diseases. 

Alien species 

Several thousand transported in ballast water per 

day; also spread through canals linking bodies of 

water and fishery enhancement projects. 

Outcompete native species and reduce biological diversity. 

Introduce new marine diseases. Associated with increased 

incidence of red tides and other algal blooms. Problem in major 

ports. 

Persistent 

toxins (PCBs, 

heavy metals, 

DDT, etc.) 

Industrial discharge; wastewater discharge from 

cities; pesticides from farms, forests, home use etc.; 

seepage from landfills. 

Poison or cause disease in coastal marine life, especially near 

major cities or industry. Contaminate seafood. Fat-soluble toxins 

that bio-accumulate in predators can cause disease and 

reproductive failure. 

Oil 

46% from cars, heavy machinery, industry, other 

land-based sources; 32% from oil tanker operations 

and other shipping; 13% from accidents at sea; also 

offshore oil drilling and natural seepage. 

Low level contamination can kill larvae and cause disease in 

marine life. Oil slicks kill marine life, especially in coastal 

habitats. Tarballs from coagulated oil litter beaches and coastal 

habitat. Oil pollution is down 60% from 1981. 



 

Type Primary Source and Causes Effects 

Plastics 
Fishing nets; cargo and cruise ships; beach litter; 

waste from plastics industry and landfills. 

Discarded fishing gear continues to catch fish (ghost fishing). 

Other plastic debris entangles marine life or is mistaken for food. 

Plastics litter beaches and coasts and may persist for 200 to 400 

years. 

Radioactive 

substances 

Discarded nuclear submarine and military waste; 

atmospheric fallout; also industrial wastes. 

Hot spots of radioactivity. Can enter food chain and cause 

disease in marine life. Concentrate in top predators and shellfish, 

which are eaten by people. 

Thermal 
Cooling water from power plants and industrial 

sites. 

Kills off corals and other temperature sensitive sedentary 

species. Displaces other marine life. 

Noise Supertankers, other large vessels and machinery. 
Can be heard underwater thousands of kilometers away. May 

stress and disrupt marine life. 
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Appendix B: Scientific Institutes Active in the Ria de Vigo 

Public sector organizations involved in the research and monitoring of water quality in or near the Ria de Vigo. 

Acronym Spanish Name English Name Office Core Activities 

REGIONAL 

AdG Augas de Galicia 
Galician Waterworks 

Administration 

Department of Environment and 

Land Planning (Consellería de 

Medio Ambiente e Ordenación do 

Territorio) 

planning, 

monitoring, 

inspection, 

investigation 

CETMAR 
Fundación Centro Tecnológico 

del Mar 

Marine Technological 

Foundation Center 

Department of Maritime Affairs 

(Consellería do Mar) 
research 

CIMA 
Centro de Investigaciones 

Marinas de Corón 

Corón Marine Research 

Center 

Department of Maritime Affairs 

(Consellería do Mar) 
research 

INTECMAR 
Instituto Tecnolóxico para o 

Control do Medio Mariño 

Technological Institute for 

the Monitoring of the Marine 

Environment of Galicia 

Department of Maritime Affairs 

(Consellería do Mar) 

monitoring, 

reporting, 

controlling 

NATIONAL 

ANFACO-

CECOPESCA 

Asociación Nacional de 

Fabricantes de Conservas de 

Pescados y Mariscos – Centro 

Técnico Nacional de 

Conservación de Productos de 

la Pesca 

National Manufacturers 

Association of Canned Fish 

and Seafood – National 

Technical Center for Fish 

Product Processing 

among others, funded by the EU 

Horizon 2020 Framework 

Programme (FP8) 

research 

ECIMAT 

Estación de Ciencias Mariñas 

de Toralla (Universidade de 

Vigo) 

Marine Science Station of 

Toralla (University of Vigo) 

Ministry of Economy and 

Competitiveness 
research 



 

Acronym Spanish Name English Name Office Core Activities 

(Ministerio de Economía y 

Competitividad) 

EURLMB 

Laboratorio de Referencia de la 

Unión Europea de Biotoxinas 

Marinas 

European Union Reference 

Laboratory for Marine 

Biotoxins 

Ministry of Health, Social Services 

and Equality 

(Ministerio de Sanidad, Servicios 

Sociales e Igualdad) 

monitoring 

IEO 

Instituto Español de 

Oceanografía 

(Centro Oceanográfico de Vigo) 

Spanish Institute of 

Oceanography 

(Oceanographic Center of 

Vigo) 

Ministry of Economy and 

Competitiveness 

(Ministerio de Economía y 

Competitividad) 

research and 

monitoring 

IIM-CSIC 

Instituto de Investigaciones 

Marinas – Consejo Superior de 

Investigaciones Científicas 

Marine Research Institute – 

Spanish National Research 

Council 

Ministry of Economy and 

Competitiveness 

(Ministerio de Economía y 

Competitividad) 

research 
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Appendix C: Interview Schedule 

1. What kind of operations does your organization carry out? 

2. Is your organization a part or a subsidiary of a larger organization? 

3. Describe your role in the organization. 

4. Are you willing to be identified in this study by your name and organization? 

5. How much of your work has to do with the marine environment? Explain. 

6. How much does the risk of marine pollution (such as oil, pesticides, fertilizers, plastics, 

fishing gear, untreated sewage, and rainwater drainage) affect the operations of your 

organization directly and indirectly? Explain. 

7. What measures does your organization take to protect itself from marine pollution risk 

in the Ria de Vigo? 

a. Which of these measures are financial, e.g., legal protection insurance? 

b. Which of these measures are voluntary, e.g., ISO certification, contingency 

planning, and education? 

8. What additional measures, financial or otherwise, has your organization considered to 

reduce marine pollution risk in the Ria de Vigo? 

9. Do you expect to see an increase, a decrease, or no change in marine pollution (chronic 

or accidental) in this area of Spain in the next decade? Why? 

a. Change in number of incidents (frequency); 

b. Change in size of incidents (magnitude); 

c. Change in type of incidents (substance). 

10. Do you agree with the statement that your organization is well prepared to deal with 

marine pollution? Why? 



 

11. With what other organizations present in the local marine environment do you work 

together? 

12. Has your organization experienced difficulties in cooperating with one or more of the 

organizations present in the local marine environment? Explain. 

13. A mutual insurance society is an insurer founded by its insured, e.g., P&I clubs. Will 

joining a mutual insurance society against the risk of marine pollution in the Ria de Vigo 

benefit your organization? Why? 

14. What other kinds of coverage can a mutual insurance society in the Ria de Vigo offer, 

such as against invasive species or red tides? 

15. If you were instructed to establish a mutual insurance society against the risk of marine 

pollution in the Ria de Vigo in the next five years, what would be your first step(s) to 

achieve this? 

16. Will a mutual insurance society reduce marine pollution risk in the Ria de Vigo? Why? 

17. Would you like to add any further information on this topic, e.g., suggesting 

interviewees? 
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Appendix D: List of Research Participants 

Type of Industry Code Position Type of Organization Interview Date 

Academia 

A-1 Scientist Research institute 22.12.2015 

A-2 Head of division Research laboratory 06.11.2015 

A-3 Head of institute Research institute 18.12.2015 

A-4 Professor of law University 10.12.2015 

A-5 Professor of law University 03.12.2015 

Fisheries 

F-1 Research, development, and innovation (RDI) Fishermen association 29.10.2015 

F-2 Scientific advisor Fishermen association 01.12.2015 

F-3 Regional director Ecolabelling 21.10.2015 

F-4 Managing director Fishermen association 04.12.2015 

Insurance 

I-1 Managing director Insurance brokerage 05.11.2015 

I-2 Managing director Mutual insurance society 14.10.2015 

I-3 Product manager Insurance company 17.12.2015 

I-4 Managing director Reinsurer 23.11.2015 

I-5 Underwriter Reinsurer 20.10.2015 

National 

Administration 

N-1 Head of service Maritime search and rescue 16.10.2015 

N-2 Head of division Port authority 03.11.2015 

N-3 Head of division Harbor master 23.10.2015 

Regional 

Administration 

R-1 Scientific advisor Waterworks 10.12.2015 

R-2 Conservation officer Marine park 27.11.2015 

R-3 Deputy manager Met office 10.12.2015 

Shipping 

S-1 Managing director (proprietor) Shipping agency 10.11.2015 

S-2 Master of ship (captain) Shipping company 09.10.2015 

S-3 Procurement manager Shipyard 04.11.2015 



 

Type of Industry Code Position Type of Organization Interview Date 

S-4 Branch manager Classification society 23.10.2015 

S-5 Branch manager Shipping agency 23.11.2015 

Tourism 

T-1 Manager (proprietor) Nautical sport club 27.11.2015 

T-2 Manager (proprietress) Nautical sport club 04.12.2015 

T-3 Vice president Marina 17.11.2015 

T-4 Marketing manager Nautical tourism 29.12.2015 

T-5 Deputy manager Nautical tourism 24.11.2015 
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Appendix E: Land-based Pollution Sources 

Source: Valladares López, L. (2015, December 16). E-mail communication.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


