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ARTICLE INFO ABSTRACT

Keywords: This work is an in-depth look at the acceptance of poaching in Galicia, exploring the role of the community in
Poaching tolerating acts of non-compliance with shellfishing regulations in Noia, (Galicia, Northwest of Spain). Tolerated
Shellfish non-compliance attitudes were identified and as a result it was possible to define the motivations behind
Galicia . poaching and which individuals are potentially acceptable in the target community. It was concluded that formal
Igs;;‘z;lil;ance access and withdrawal property rights to shellfishing resources are only granted by the formal users of the

resources under certain circumstances, but, fundamentally, only to individuals who are recognised as belonging
to the community. To this regard, the concept of community is what sustains the possibilities of co-managing the
resources and the acceptance of certain shellfish poaching acts within the community in question. Once the
possibility of acceptance was established, the perceptions of the shellfish harvesters were used to measure tol-
erance towards poaching by asking the following question: Up to what point can poaching be tolerable? The

Small-scale fisheries

information used in this work was collected in 95 surveys carried out between February and April 2017.

1. Introduction

Shellfish poaching in Galicia is considered to be the most important
problem in the shellfishing sector due to the fact that it is an endemic,
widespread phenomenon and deeply rooted in coastal communities
[1-6]. Attitudes of non-compliance with Galician shellfishing law are
founded on a series of incentives promoting illegal shellfish gathering,
which are structural in nature: it is, in practice, impossible to carry out
a thorough surveillance of the coast, it is difficult to identify and ef-
fectively punish poachers, the existence of a well-established black
market which demands large quantities of shellfish, and the social ac-
ceptance of illegal practices, among others [2].

Recent studies into the management of fisheries highlight the need
to study non-compliance attitudes among marine resources users, using
methods adapted to the specific nature of each small-scale fishery [7],
and forgoing the classic binary approach. The latter only makes a dis-
tinction between those who comply and those who do not, the former
makes it possible to evaluate the problem by acknowledging the ex-
istence of diverse attitudes of acceptance and engagement with fishery
regulations [8,9]. Using this approach, some studies have been carried
out into the acceptance of non-compliance attitudes in small scale
fishing and shellfish harvesting communities, these works mention that
tolerance towards illegal shellfish gathering may be based on the

* Corresponding author.

perception that these acts, besides benefitting specific individuals, may
be favourable for the wellbeing of the fishing community as a whole by
establishing compensation frameworks to promote social justice
[3,4,10-12].

The analyses carried out in the aforementioned works are based on
two characteristics. The first one is that the shellfish gathering takes
place in fishing communities where maritime activities not only support
the socioeconomic existence of the same, but also define them cultu-
rally and determine the interpersonal relationships of their members
[11,13-16] To this regard, communities depending on natural re-
sources have been described as social constructs defined by the per-
ception, self-association and by the feeling of belonging of their mem-
bers, in institutional contexts governed by common rules
[11,15,17-22]. Nevertheless, these fishing communities are so com-
plex, that it is not possible to accept that they are defined by homo-
geneous characteristics, uniform beliefs and traits of identity, or by
stable and well-defined relationships [19]. Keeping this complexity in
mind in this research it was agreed to accept the definition of com-
munity given by Agrawal and Gibson [18] based on three core factors:
i) the community arises from a local economic homogeneous activity,
which is dependent on natural resources, ii) the limits of the community
are clearly defined, and iii) its members share common rules and va-
lues.
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The second characteristic is that the allotment and organisation of
the resources are accomplished by means of a co-management regime,
in which informal institutional management can favour a more efficient
organisation of resources [20,21,23-34].

In Galicia, shellfishing activities fulfil both premises. On the one
hand, shellfish harvesting is carried out under a co-management regime
[35], in which the participation of formal shellfish harvesters has been
fundamental to establish the institutional architecture of the activity
[36-40]. At present, Galician shellfish harvesters hold clear and well-
defined formal property rights which stipulate their rights and obliga-
tions with regard to shellfishing activities." Furthermore, as they are
members of Fishermen's Associations, they benefit from certain self-
management capabilities, which imply internal organisational compe-
tences, resource management and the organisation of harvesting ac-
tivities, moreover, they have the capacity to establish internal me-
chanisms to manage participation, sanctions and
representation [41-43]. These characteristics make it possible to bring
about informal institutional arrangements regarding the management
of shellfish beds, such as, for example, the acceptance of some non-
compliance attitudes [3].

On the other hand, in Galicia, there are numerous coastal commu-
nities in which their members live, socialize and share identity char-
acteristics and cultural attributes and in which they pass down in-
stitutionalized knowledge about fishing and about the exploited
ecosystems [44]. In fact, Freire and Garcia-Allut [45] identified over 80
centres of population with some kind of connection to fishing, varying
in size, from towns to villages or hamlets, along the Galician coastline.
In the majority of cases they depend on fishing for their livelihood, the
sector being one of strategic importance for Galicia in that it drives
local economies and sustains whole communities. In this scenario, some
research revealed that tolerance towards specific acts of non-com-
pliance between peers within the fishing communities depended on the
fishermen's moral interpretation of these activities [3,10-12,46-48]. In
these cases, the fishing community is presented as an institutional
construct in which tolerance towards illegal activities could come about
if the collective morality is not violated, for example, approving small
illegal operations which guaranteed subsistence incomes for the fish-
ermen. On the other hand, activities which implied any excess, pre-
datory behaviour or involved financial exchanges with outsiders were
openly rejected [3,11,12]. This type of relationship between permis-
siveness subject to motivation and membership to the community is
what justifies the study of poaching in a co-management context. In this
regard, although several studies into non-compliance highlighted that
poaching acceptance is possible in communities that are dependent on
natural resources, no one has measured the degree of tolerance of these
non-compliance activities. For this reason, in this paper, the limits of
poaching tolerance will be explored answering the question: Up to what
point can poaching be tolerable?

For the set out above, this paper aims to delve into the acceptance of
shellfish poaching in the Galician institutional context on the assump-
tion that an explanatory variable determining the tolerance of certain
non-compliance attitudes is the fact that poachers belong to the shell-
fish harvesting communities. This premise would imply the need to
explore the existence of a common idea of community among the
formal users of Galician shellfishing resources.

A case study was carried out in the shellfish harvesting community
of Noia (A Corufia, North West Spain) to check the initial hypothesis. To
address the discussion proposed, several preliminary research questions
were answered. First of all, it was ascertained whether or not the

* An individual license call PERMEX defines the property rights held by the Galician
shellfish harvesters. This license specifies the shellfish harvester's quota which is in-
dividual, non-transferable and is assessed based on a biological Total Allowable Catch.
The local Galician government also rules the gathering processes imposing conditions
such as where, when and how the PERMEX s formal holders can access and exploit the
resources [42].
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licensed harvesters would tolerate shellfish poaching in certain cases in
Noia and, if so, under what circumstances. With this in mind, the fol-
lowing questions were asked: Which poaching activities are tolerable in
Noia? Moreover, who can undertake such poaching activities?
Secondly, an analysis was carried out into the relationship between
shellfish harvesting community membership and tolerance towards
poaching, drawing on the understanding of the concept of community-
based on the perception of the users. Finally, a rank of poachers in
terms of the degree of tolerance was generated, indicating which in-
dividuals are tolerable, under which circumstances and to what degree.

The rest of the paper is organised as follows. In the next section,
some contextual notes about the target community and the Galician
shellfish sector will be presented. The survey and the description of the
data analysis are contained in Section 2 as well. Section 3 presents the
results of the case of study developed in this research, while the paper
concludes with a discussion and some concluding remarks in Sections 4
and 5.

2. Methods
2.1. The community of study

In the community of Noia (Galicia, Northwest of Spain, Fig. 1),
shellfish harvesting is a fundamental activity, the importance of which
can be illustrated by means of economic indicators. For example, in
terms of employment, 466 shellfish harvesters were granted shellfish
exploitation permits to work on the town's beaches in 2017, ad-
ditionally, during the same period, 526 traditional fishing boats were
authorised to withdraw shellfish in the same area, employing 1076
crew members [42,43,49].

With regard to production, more than 2545 t of the principal species
of bivalves, sold in the local fish market, were withdrawn in 2017
(essentially, cockles and 3 varieties of clams), with an initial sale value
of more than 16.1 million Euros. The importance of the community of
Noia as a shellfish production centre is made evident if these figures are
taken into account in absolute terms. To this regard, the fish market in
Noia concentrated 34.41% of the total volume of cockle and clam
production sold in Galicia, which amounts to a quarter of the 65.22
million Euros of the initial sale value in 2017 of the aforementioned
species [42].

The data set forth regarding employment and production bear
witness to the direct impact of local shellfish harvesting. Nevertheless,
the economic importance of shellfish harvesting transcends the local
sphere and spreads throughout the Galician economy, be it by way of
indirect impacts, those corresponding to production or employment
generated in sectors supplying shellfish harvesting goods and services,
or induced impacts such as those related to the purchasing power of the
employees in the sector. Specifically, Garcia-Negro et al. (2016) ob-
served to this respect, that each Euro generated by the production of
shellfish harvesting in Galicia on land and at sea requires an input of
0.35 Euros from 41 different branches of the economy. Furthermore,
the shellfish industry is a key supplier to other fishing industries, such
as canning, as well as to sectors such as bars, restaurants, caterers and,
of course, households. It has thus been argued that the Galician shellfish
industry is much more than a mere harvesting activity and has con-
solidated itself as a complex one, with carry-over effects on other sec-
tors of the Galician economy. Fig. 2 presents a historical series of the
production values of the main species exploited over the last 10 years,
and therefore makes it possible to illustrate the relevance of shellfish
harvesting activities in the area of Noia.

Considering the above, the importance of Noia as the main shellfish
harvesting centre in Galicia justifies its selection not only in terms of
representing Galician shellfish harvesting communities, but also as the
study site for this investigation.
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Fig. 1. Location of the study site. Noia (Muros-Noia Estuary), on the Galician
coast, Northwest of Spain.
Source: Adapted from Rodriguez-Rodriguez et al. [50].

2.2. Survey

The information used in this work was collected by means of a
survey, in works related to fisheries management and ordinance, this is
a common method used to generate information based on users’ per-
ceptions of resources [51-53] and in particular in works regarding
shellfish poaching [1,3]. Perception studies have been justified as a
valid and valuable method to gather meaningful information about the
use of natural resources [54,55].

The questionnaire used in this study included 3 closed-ended, di-
chotomous type questions and two sets of ordinal questions. The
nominal questions measured the respondents’ perception with regard to
the acceptance of poaching defined by motivations. The aforemen-
tioned motivations were detected in 4 interviews with the harvesters
and their representatives, carried out prior to the field work. Three key
justifications were established for poaching activities in Noia: i)
poaching for economic reasons, destined for sale and for the generation
of income associated to the illegal commercialisation of shellfish, ii)
poaching for self-consumption, and iii) poaching for need, which in the
study context is undertaken, fundamentally, by the local unemployed
and drug addicts. These motivations coincide and are defined more in
depth in the literature dealing with shellfish poaching in Galicia® [3].

The first group of ordinal questions included 14 items which in-
tended to measure the degree of acceptance amongst the shellfish
harvesters with regard to shellfish poaching, the second group, how-
ever, comprised 10 questions, also using a Likert scale (1-5, where 1 =
Very Low and 5 = Very High), aimed at identifying to what degree the
harvesters considered different sets of individuals to be members of
their communities.

In addition, 5 experimental surveys were carried out, in which
problems were detected and resolved, not only with regard to the
drafting of the questions, but also with the practical administration of

2 Ballesteros and Rodriguez-Rodriguez [3] compiled a non-exclusive list of 19 types of
poachers present along the Galician coast, who were identified by members of the Gali-
cian Fishermen's Association: 1. Unemployed individuals, 2. Tourists or holidaymakers, 3.
Old-age pensioners, 4. Retired fishermen, 5. Local residents, 6. Local youths, 7. House-
wives, 8. Family groups, 9. People at risk of or suffering social exclusion, 10. Drug addicts,
11. Bankruptees, 12. Recreational poachers, 13. Professional poachers, 14. Organised
poachers, 15. Insider poachers, 16. Profit-motivated poachers, 17. Needy poachers, 18.
Greedy poachers, 19. Poachers for self-consumption.
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the questionnaire. Based on a statistical population of 466 shellfish
harvesters [42], the calculated size of the sample was N = 95, taking
into account a + 9% margin of error, a confidence level of 95% and a
distribution of answers of 50%. Not including the pilot questionnaires,
between the months of February and April 2017, 95 valid ques-
tionnaires were completed. The respondents were interviewed face to
face on the beaches of Noia or at Testal Fish Market by interviewers
trained in the administration of the questionnaire.

2.3. Analysis

By means of the aforementioned 14 questions, aimed at measuring
the Degree of Tolerance towards shellfish poaching, harvesters were
able to grade a list of specific individuals on a Likert scale (1 —5), as-
sociating them to specific motivations for poaching. The 14 ordinal
variables derived from the questionnaire were examined using
Cronbach's alpha (o = 0.806) reliability test, confirming a high degree
of reliability for the data generated using the scale questions.

The Mann-Whitney U test was used to combine the motivations
behind the practising of poaching (3 nominal variables) with the per-
ception of tolerance towards different types of poachers (14 scale
variables). This test aimed to check if there is a significant dependency
on the poaching tolerance and who the poacher is, considering their
motivations for poaching. Besides, using the 14 ordinal variables, two
quantitative variables were defined, the first ranked the general toler-
ance towards shellfish poaching in the community of Noia, the second
distinguished and rated tolerance towards poaching carried out by
members of the community. The Kolmogorov-Smirnov and Levene tests
were used to assess the normality, and homoscedasticity of both vari-
ables [56]. Both tests revealed a normal distribution and homogeneity
between the variances, and it was, therefore, possible to use them to run
parametric tests. To this respect, a t-student test was used to combine the
quantitative and nominal variables, which tested the existence of tol-
erance towards poaching dependent on motivations and on whether the
poachers belong to the shellfish harvesting community in Noia. Fur-
thermore, Pearson's Correlation Test was used to test the correlation
between the quantitative variables Tolerance towards Poaching and
Tolerance towards Poaching carried out by Members of the Community.

Finally, the questionnaire included another 12 ordinal Likert (1 —5)
type questions, resulting in 12 ordinal variables, which assessed the
shellfish harvesters’ perception of certain groups of potential poachers
belonging to their community. With this information, it was possible to
draw up a list of individuals belonging to the community in question
and, on the other hand, outsiders, in order to compare it with the results
from the first 14 ordinal questions.

For all statistical tests, a p-value of < 0.05 was considered sig-
nificant. All data was processed using the SPSS V.20 statistical package.

3. Results

The first question under investigation was if any type of poaching
could possibly be acceptable in the shellfish harvesting community of
Noia. Table 1 details the results of the Mann-Whitney U test, which
explores the degree of tolerance towards poaching among shellfish
harvesters depending on the type of poacher. Two fundamental factors
were taken into consideration when examining tolerance: i) the moti-
vation behind the practice of poaching (Economic Reasons, Self-Con-
sumption and Need) and ii) the degree of tolerance that the harvesters
grant different types of poachers. A descriptive list was obtained of il-
legal shellfish harvesters, detailing which are potentially acceptable
and which are generally rejected according to the perception of the
respondents in the community of study.

When poaching is practiced for self-consumption, it is tolerable if
the poachers are neighbours, harvesters from the community or local
recreational users, whereas it is unacceptable when they are not from
the community, such as tourists (U=1083.5, p-value= 0.711) or other
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Fig. 2. Historical series (2007-2017) of the initial sale values reached by the main commercial shellfish species in Noia, Common Edible Cockle (Cerastoderma
edule), Grooved Carpet Shell (Ruditapes decussatus), Corrugated Venus (Venerupis Corrugata) and Japanese Carpet Shell (Ruditapes philippinarum). Quantities

expressed in Millions of Euros.
Source: PescadeGalicia.com-Statistical Reports, Xunta de Galicia (2018)

recreational users from outside the community (U=1018.50, p-value =
0.326). When poaching is carried out because of Need, the relationship
between poaching motivation and acceptance is always significant, as
in the case of Unemployed Individuals and Drug Addicts.

Furthermore, the results suggest that when the fundamental moti-
vation behind poaching is to obtain an income by means of the illegal
sale of shellfish, the tendency is for there not to be a dependency re-
lationship between tolerance towards poaching and motivation. In this
regard, the dependency relationships between Economic Reasons and
tolerance towards poaching were not significant in the following cases:
professional poachers from the community, professional poachers from
outside the community, shellfish harvesters from the community,
shellfish harvesters from outside the community, organised groups of
poachers from the community and organised groups of poachers from
outside the community. The exception to this pattern of intolerance
towards poaching due to economic reasons is the case of poaching
practised by neighbours and members of the community of harvesters
in Noia (U= 398.00, p-value= 0.001).

The data presented in Table 1 confirm that the shellfish harvesters’
attitudes of tolerance towards poaching change depending on the mo-
tivation behind the practising of illegal shellfish harvesting. However,
they also suggest that tolerance depends on whether the poachers be-
long to the harvesting community. In order to explore this premise and
to move onto the second question under investigation, a t-test was ap-
plied to correlate the reasons for poaching (Economic Reasons, Need
and Self-Consumption) with Tolerance towards Poaching by Members
of the Community in the Noia Fishermen's Association, measured using
a quantitative variable generated for this purpose (Table 2). The result
revealed the significant dependence between Tolerance towards
poaching activities by community members and poaching motivated by

Self-consumption, Need and for Economic Reasons. The results are in
line with those included in Table 1, highlighting the tolerance of the
members of the community when acting due to need and self-con-
sumption. When the motivation is economic in nature, acceptance is
more restricted, but possible when dealing with recognised members of
the community who do not make a living from professional poaching,
or who are not professional shellfish harvesters.

Finally, Pearson's Correlation Test was used to test the correlation
between tolerance towards poaching and tolerance towards poaching
carried out by members of the community, obtaining a high and sig-
nificant bilateral correlation (r = 0.982, p = 0.001), shown in Graph n°
1.

The third objective of the investigation was to rank poachers re-
garding the degree of tolerance and the degree of membership to the
community according to the perception of the shellfish harvesters. The
Tolerance to Poaching coefficient was obtained by means of the average
score that the N = 95 respondents awarded to the group of 14 ordinal
variables created to this end. The Community Membership value was
calculated in the same way, but based on a group of 12 different ordinal
variables generated to measure the membership to the community of a
list of potential poachers. Table 3 shows the results.

In line with the hypothesis put forward regarding the relationship
between tolerance and membership to the community, the descriptive
data included in Table 3 highlight that the most tolerated poachers are
those who belong to the community and who are motivated to poach
due to self-consumption or need (Local Unemployed Individuals,
Shellfish Harvesters and Neighbours who practice poaching for Self-
consumption (1.97) and (1.96) and Drug Addicts from the community
motivated by need). Acceptance drops to shallow values, approximately
between 1.32 and 1.19 points, if the poachers are not local or if they are
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Table 1
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Tolerance towards poaching grouped by motivation and individuals. Mann-Whitney U Test.

Source: Prepared by the authors.

Type of poacher

Tolerance N= 95 U w Z p-value Rejection Ho

Motivation Self-
consumption

Hy: Tolerance to poaching does not depend on whether ~ Tourist
the poacher is a tourist

Hy: Tolerance to poaching depends on whether the
poacher is a local neighbour motivated by self-
consumption

Tolerance to poaching depends on whether the poacher is ~ Shellfish harvester
a local shellfish harvester motivated by self-consumption from the community
Local Recreational

Hy: Tolerance to poaching depends on whether the
poacher is a local recreational poacher motivated by self-
consumption

Hy: Tolerance to poaching depends on whether the
poacher is a recreational poacher from outside the
community motivated by self-consumption

Type of poacher
Hy: Tolerance to poaching does not depend on whether ~ Unemployed

Motivation Need
the poacher is unemployed

Hy: Tolerance to poaching does not depend on whether ~Drug Addicts

the poacher is a drug addict

Type of poacher
Motivation Economic  Hy: Tolerance to poaching does not depend on whether  Local Professional

Reasons the poacher is a local professional poacher

Hy: Tolerance to poaching does not depend on whether  Professional Outsider

the poacher is a professional poacher from outside the
community

Hy: Tolerance to poaching does not depend on whether  Local for Selling

the poacher is a neighbour

Hy: Tolerance to poaching does not depend on whether ~ Harvester Outsider

the poacher is a shellfish harvester from outside the
community

Hy: Tolerance to poaching does not depend on whether  Local Harvester

the poacher is a local shellfish harvester

Hy: Tolerance to poaching does not depend on whether  Local Organised

the poachers are local organized groups Groups

Hy: Tolerance to poaching does not depend on whether ~ Organised Groups
Outsiders

the poachers are organized groups from outside the
community

Neighbour

Recreational Outsider

Tolerable 43 1083.5 2461.5 —-0.371 0.711 No
Intolerable 52
Tolerable 43 385.00 1763.00 —6107.0 0.001 Yes
Intolerable 52
Tolerable 43 256.00 1634.00 —7082.0 0.001 Yes
Intolerable 52
Tolerable 43 547.00 1925.00 —4979.0 0.001 Yes

Intolerable 52

Tolerable 43
Intolerable 52

1018.50 2396.50 —0.983 0.326 No

Tolerance N= 95 U W z p-value Rejection Hy
Tolerable 44 405.5 17315 —5.836 0.001 Yes
Intolerable 51

Tolerable 44 620 1946 —4.321 0.001 Yes
Intolerable 51

Tolerance N= 95 U w Z p-value Rejection Hy

Tolerable 29
Intolerable 66
Tolerable 29 933.5
Intolerable 66

873.00 3084.00 —0.922 0.357 No

31445 —0.329 0.742 No

Tolerable 29 398.00 2609.00 —5361.0 0.001 Yes
Intolerable 66
Tolerable 29 948.00 3159.00 —0.109 0.913 No
Intolerable 66
Tolerable 29 942.5 1377.5 —-0.211 0.833 No
Intolerable 66
Tolerable 29 951.00 3162.00 —0.073 0.942 No

Intolerable 66
Tolerable 29
Intolerable 66

929.500 3140.5 -—-0.351 0.726 No

p-value of < 0.05 was considered significant.

identified as perverse harvesters who only seek to profit economically
from illegal shellfish gathering.

Concerning membership to the community, the shellfish harvesters
were given a list of potential poachers who might operate in their area.
They were asked to appraise them, from 1 to 5, being 1 non-member-
ship and 5 maximum membership to the community (Table 3). The
highest degree of membership to the community was given to the
shellfish harvesters themselves (4.77) and the neighbours of the town
(4.58). These were followed by Unemployed individuals, with a mod-
erate degree of membership (3.27) and Local Recreational Users (2.92).
Local Drug Addicts were given 2.15 points, being in a peripheral po-
sition into the community. Shellfish harvesters from other towns were
appraised with a low degree of membership to the community (2.07).
Formal recreational users from outside the community were recognised

Table 2

as such (1.47). Those individuals who make a living from poaching or
who act in an organised manner were given very low scores concerning
their membership to the community, regardless of whether they lived
locally or not. To this respect, the Organised Groups of Poachers and
Professional Poachers were given 1.47 and 1.43 points respectively if
they lived in the vicinity, and their scores worsened (1.31 and 1.24)
when they were outsiders. Finally, Tourists were identified as the most
removed from the community in Noia (1.16).

4. Discussion

The case study developed in the shellfish harvesting community of
Noia verified the proposed investigation hypotheses, demonstrating,
fundamentally, the relationship between the acceptance of poaching

Relationship between tolerance towards shellfish poaching by members of the community and motivations to practice poaching in the shellfish harvesters’ com-

munity of Noia. Student's statistical t-test.
Source: Prepared by the authors.

Tolerance N =95 F Sig. T gl  p-value Rejection Hy
Hy, Tolerance to poaching does not depend on whether the poacher is a member of the community motivated Tolerable 43 1.176 0.281 4.029 93 0.001 Yes
by self-consumption Intolerable 52
Hy.. Tolerance to poaching does not depend on whether the poacher is a member of the community motivated Tolerable 44 0.345 0.56 4.462 93 0.001 Yes
by need Intolerable 51
H,.. Tolerance to poaching does not depend on whether the poacher is a member of the community motivated Tolerable 29 0.488 0.48 2519 93 0.013 Yes

by economic reasons

Intolerable 66

p-value of < 0.05 was considered significant.
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Table 3
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Average Degree of Tolerance towards Poaching and Average Degree of Membership to the Community of Shellfish Harvesters in Noia, according to the perception of

the N = 95 respondents. Data comparison.
Source: Prepared by the authors

Unemployed 2,09

I 3.27

Shellfish Harvesters Self-consumption 1,97 e a7
Neighbours Self-consumption 1,96 e 4.58
Local Drug Addicts 1,84 s 215
Local Recreational Users 1,57 . 2.92
Local Professional Poachers 1,32 s 1.43
Non-Communitarian Recreational users 1,29 s 148
Non-Communitarian Shellfish Harvesters 1,26 . 2.07
Local Organised Groups of Poachers 1,26 s 1.47
Tourists Self-consumption 1,25 I 1.16
Non-Communitarian Professional Poachers 1,21 Il 124
Non-Communitarian Org Groups Poachers 1,19 . 131
Comnunitarian Shellfish Harvesters Profit 1,14 . 477

Degree of Poaching Tolerance

H Degree of Membership-Community

Degree of Tolerance towards Poaching: 1. Very low, 2. Low, 3. Medium, 4. High, 5. Very high.
Degree of Membership to the Community: 1. Very low, 2. Low, 3. Medium, 4. High, 5. Very high.

and membership to the community of those individuals involved in
non-compliance activities.

However, before reaching this conclusion, other investigation
questions had to be resolved. To this regard, the results shown in
Table 1 made it possible to show that tolerance towards the illegal
gathering of shellfish depends, directly, on the poachers’ motivation to
carry out this activity.

The relationship between membership to the community, motiva-
tions behind poaching and the acceptability of certain non-compliance
activities was confirmed in the t-tests (Table 2) and in the Pearson's
Correlation test (Fig. 3). The significance of this contribution lies in the
fact that it verifies the importance not only of the motivation behind
poaching, but also of the identity of the poacher, if there is to be any
tolerance towards poaching. To this respect, it was observed that the
first type of “acceptable” poaching, namely, shellfish gathering for self-
consumption, is only limited to neighbours, professional shellfish har-
vesters and local recreational users, and is intolerable if carried out by
outsiders. Similarly, tolerance of other “acceptable” poachers, those who
operate due to necessity, was only identified in individuals known by
the harvesters to be from their environment: the unemployed and drug
addicts from the town. On the other hand, poaching motivated by
Economic Reasons was rejected in 6 out of the 7 types of poachers
analysed in Table 1, the only potentially tolerable case being that which
involves members of the community.

These outcomes establish a fundamental basis: tolerance, by way of
conceding informal access and withdrawal property rights to fishery
resources, only appears in specific circumstances, but, above all, they
are only granted to members of the community. This fact introduces the
relevance of the institutional context and, as a result, also of the central
role of the community in the debate regarding the acceptability of non-
compliance activities.

The results obtained in this investigation, fundamentally those in
Table 3, made it possible to verify that there is a notion of community
among the interviewees which determines the management of the
fishery resources and may favour tolerance of specific poaching activ-
ities. When analysing this community perception using the definition
given by Agrawal and Gibson [18], it was observed that:

i. Noia is a community which depends on marine resources, shellfish
harvesting is hugely relevant in terms of production is, therefore, a
fundamental activity for the local council, bringing about clear and
robust direct and induced impacts on the local and Galician
economy [51,57]. The importance of shellfish harvesting can be
exemplified taking into account that the number of direct jobs re-
lated to shellfishing in 2017 was 1542 harvesters, the total number
of employees in the town being 5097 [42,43,49,58]. Given this
importance, efficient management of shellfish harvesting activities,
including the coordination of policies to deal with shellfish gath-
ering problems, such as poaching, will become issues of common
interest in communities, like the one in this study, which are highly
dependent on natural resources.

ii. The results shown in Table 3 reveal the latent community con-
sciousness among shellfish harvesters in Noia, illustrated by their
ability to determine who belongs to their group and who is an
outsider. The relevance of this fact lies in that the limits of the
community are established in terms of familiarity. Setting the
boundaries, in turn, will favour the development of management
conditions that are necessary for the shellfish beds to be managed as
a common-pool resource and from a collective perspective [27,59].
That will imply that, depending on who the poacher is, institutional
informal arrangements related to the poaching acceptance could
take place. In this regard, the interviewees were presented with a
list of potential poachers, and they differentiated between locals
and outsiders, classifying them by degrees of association to their
community. From this ranking results in a more accurate definition
of community, since, from the shellfish harvester's perspective the
community members should be local, but they must be related to
the shellfish harvesting activity as well.

The outcomes in Table 3 illustrate this setting, where the shellfish
harvesters are the central core of the community, followed by
members of their environment (neighbours, unemployed in-
dividuals, local recreational users). According to the harvesters, the
most detached from the community are those who, by definition,
are outsiders (for example, tourists), but also those who, despite
residing in the community, are identified as outsiders because they
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Fig. 3. Correlation between tolerance towards poaching and tolerance towards poaching carried out by members of the community.

Source: Prepared by the authors. Graph generated using IBM SPSS Statistics 20.

undertake activities which affect the general interests of the shell-
fishing collective negatively. The underlying interpretation is that
whoever is detrimental to the community is excluded, given that the
community is a shared context of interests, a collective project
which goes further than the mere occupation of the geographical
space. The Organised Groups of Local Poachers® or the Professional
Poachers,* who live in Noia and gather shellfish illegally for profit,
recurrently, and generally in a predatory way are an excellent ex-
ample of the informal community exclusion related to abusive
shellfish harvesting practices.

On the other hand, there are those from outside the community,
which are included as members of the community, namely shellfish
harvesters from different areas. The explanation for this inclusion is
once again related to the active undertaking of shellfish harvesting,
given that 15% of the harvesters, who make up the Shellfish Har-
vesters’ Association in Noia, are from neighbouring towns [42].
The interpretation of the aforementioned is that the community has
limits and includes individuals who do not necessarily coincide with
the established political-geographical boundaries. Therefore, how
much in the clan users are matters, being the community not only
about geographical proximity but shared values, cultures, rules,
project, co-existing different layers that express the closeness to the
project of the collective.

iii. The investigation verified the existence of internal rules which
regulate the behaviour of the shellfish harvesters as a collective,
including informal rules of the game, which define the local approval
of non-compliance activities. Although the associations of Galician
shellfish harvesters enjoy a certain degree of self-regulation, and it
is common to find internal operating rules [35], during this field
study some informal institutional arrangements among the

3 The organised poachers have been described like poachers who work in groups with
varying degrees of organisation to harvest and commercialize the shellfish they poach, at
times using technological means. They are very familiar with local conditions and can
harvest large amounts of shellfish, basically for profit [3].

4 Ballesteros and Rodriguez-Rodrigue [3] described “Professional poachers” like illegal
shellfish gatherers for whom poaching is their main source of income. They poach with a
high degree of frequency and tend to be rejected within their local community [3].

harvesters were revealed. These arrangements emerged when ana-
lysing the perception of the shellfish collectors with respect to
poaching activities carried out by other work colleagues. To this
regard, whilst small-scale withdrawals for self-consumption were
deemed to be acceptable, any activity carried out in order to sell
shellfish were openly rejected by the collective, achieving the
lowest degree of tolerance in Table 3. Regarding this issue, the
harvesters made statements during the interviews to the effects that
they did not reproach any colleague who, by consensus, occasion-
ally took some shellfish home. Nevertheless, they defined as the
worst type of poaching, that which is carried out by other shellfish
harvesters who take advantage of their knowledge of the locations
and conditions of the shellfish beds and withdraw illegally for a
profit. In the first case, any acts of non-compliance were always a
well-known activity, limited in quantity, restricted to legal size
species and, ultimately, authorised by the shellfish harvesting col-
lective, however, in the second case, there is a violation of the
harvesters’ internal codes, which may be considered as an act of
treason against the group.

These findings made it possible to make progress in the study of the
community as a centre in which values and rules are shared, in which
the boundaries and frontiers are clear, in which informal management
arrangements are established and in which the individuals who can
take advantage of these arrangements are easily recognised. Besides,
the community is the basis upon which they sustain the possibilities of
co-managing the fishery resources and the acceptance of certain acts of
non-compliance. The importance of this discussion is that by knowing
limits of the community, including who and in which degree belongs to
it, it is possible to adapt the management of shellfishing to local in-
stitutional conditions. Since the informal arrangements which will
trigger the tolerance of non-compliance attitudes are related to the
membership to the community, the combat of communitarian poachers
could be addressed by the combination of formal measures and prag-
matic co-management arrangements [59]. Nevertheless, all the poa-
chers recognised as outsiders would be beyond of the influence of the
community as an informal enforcement system, consequently should be
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combated with measures nested in the formal management sphere.

One last question should be addressed in the discussion of the re-
sults obtained in this investigation. Table 3 offers another consistent
approach: it establishes a justified ranking of the acceptability of
poaching activities, which measures the poaching phenomenon, re-
cognising that acceptance is possible, but also grading the level of tol-
erance. This contribution has yet another perspective: the fact that the
degree of tolerance towards poaching could be used to organise the
poachers operating in a community as a whole, which in turn can be
used to steer political action against poaching. The different level of
tolerance drives to the fact that different types of poachers should be
approached in an adjusted manner, depending on each case. Poaching
as a complex problem should be addressed articulating packages of
actions which bring about the application of combined measures of
coercive-instrumental actions, with normative measures [3,60-62]. In
this way, it could be recommended that the poachers with a lesser
degree of tolerance, those recognised as outsiders or who often poach
predatorily and violating the community’s morality, were combated
emphasising the application of formal instrumental-coercive deterrence
measures. In contrast, it suggests that "tolerable poachers" whose mo-
tivations for poaching are mainly related with social injustice situations
such as unemployment, poverty or need, should be managed informally
from the community. Furthermore, the existence of a socioeconomic
framework in which poverty and need promote the poaching activities
implies that some of the policies that can help to address the issue have
little or nothing to do with fishery management, but rather with the set
of public policies designed to reduce social exclusion and inequality
[3].

5. Concluding remarks

Analysing tolerance towards poaching allows us to make progress in
the fight against it, mainly because it is possible to identify the cir-
cumstances and individuals against which any political action should
intervene, this will make it necessary to adapt institutional action me-
chanisms to favour the efficiency of interventions.

This work discussed the importance of the community as the place
wherein lies the ability to establish informal resource regulation, as an
informal system of compliance and enforcement with respect to shell-
fish harvesting management and problem solving. The community's
ability to set up informal regulations, which is inherent to the co-
management regime, depends on the effective recognition of the
“community” by part of its peers. This work not only makes it possible
to verify the existence of this recognition, but also to visualise the
boundaries of the community through the designation of degrees of
association to the same. The community's ability should be used in
order to direct any action against poaching, considering that the
greatest challenge in fishery management is to establish incentive
structures to promote the fulfilment of fishing regulations [21,24]. To
this regard, one of the lessons learnt from this work is that poachers are
perceived differently and therefore the management of poaching should
offer a range of measures adapted to the specific institutional context in
which it takes place. These measures should include coercive type ac-
tions, fundamentally implemented by public administrations, but
should also integrate the institutionalised knowledge which resides in
the communities in order to promote normative measures. This com-
bination could promote compliance with regulations in general and, if
necessary, draw up informal agreements to favour the pragmatic
management of resources, such as the acceptance of specific poaching
activities. Additionally, the information presented about the terms of
poaching’s acceptability together with further data about its impacts
over the marine ecosystems should be considered to manage the har-
vesting activity properly. Consider poaching as a factor which influ-
ences the shellfishing gathering would be essential to, for example, set
TAGCs and allocate harvester's quotas accurately. Future research should
focus on gathering reliable information about poaching and IUU
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activities, furthering our knowledge and understanding about these
issues.
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