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Abstract: The poaching of marine resources has been defined as the conscious breaking
of fishery regulations, a situation that occurs at serious levels and high frequencies in
many socio-ecological contexts around the world. Poaching as a representation of illegal
unreported and unregulated fishing (IUU fishing) impacts the management of marine
resources and represents one of the main threats to the conservation of marine
biodiversity, especially in in small scale fisheries (SSF). A classification of poachers is
thus fundamental to defining the actors and the scale of poaching. This will contribute to
the development of conservation policies that are best suited to management needs and to
guiding specific actions against poaching. Proper classification of poachers has yet to be
designed, hindering the development of management approaches that seek to recognise
and reduce poaching. This paper provides a theoretical typology of four general types of
poachers that can be applied in different contexts of fisheries resources appropriation
governed by co-management systems (1. Members of Regulated Activities from the
Community, 2. Members of Regulated Activities from outside the community; 3. Non-
Members of Regulated Activities from the Community; 4. Non-Members of Regulated
Activities from outside the community). The characteristics of the four categories of

poachers were derived from analysis of the property rights at stake. This classification
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may help outline better compliance and enforcement strategies, including the active
involvement of fisheries users and the consequent improvement of the legitimacy of
fishing regulations. Additionally, we recommend a set of measures to assist in the fight

against poaching associated with each of the four types of poacher.

Keywords: Poaching; Typology; Property Rights; Shellfish; Non-Compliance

1. INTRODUCTION

Poaching is a severe threat for species and ecosystems. It impacts economic activity based
on natural resources and thus the livelihood of communities, as well as being a distorting
factor for scientific assessments and ultimately the effective management of the resource
(Ayling, 2013; Ballesteros & Rodriguez-Rodriguez, 2019; Romero et al., 2021; Song
et al., 2020). Specifically, poaching of marine resources has been defined as the conscious
breaking of fishery regulations, a situation that occurs at serious levels and high
frequencies in many socio-ecological contexts around the world (Ballesteros 2018).
Moreover, poaching of marine life is a representation of illegal unreported and
unregulated fishing (IUU fishing), which undermines the management of fisheries and
represents one of the main threats to the conservation of marine biodiversity, especially
in small-scale fisheries (SSF) communities, which are highly dependent on fishing.

Given the harmful effects of poaching, appropriate classification of poachers is
fundamental to defining conservation policies best suited to different types of poachers
and guiding specific actions against them. Gerring (2011) argued that the proper
classification of a real-life phenomenon should be based on exclusive and exhaustive
criteria (Gerring, 2011). Exclusivity allows individuals to be classified into just one
category of the classification. The exhaustiveness guarantees that the classification

categories are broad enough to include all individuals who must be classified.
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To date, however, no proper classification of poachers has been designed since most
of them are based on non-exclusive criteria such as a poacher's personal or collective
attributes, motivations for poaching or poacher's modus operandi (Gerring, 2011).
(Blevins & Edwards, 2009; Eliason, 2008, 2013; Forsyth, 2008; Gonzalez Arias et al.,
2011; Lambrechts & Goga, 2016; Musgrave et al., 1993; Muth & Bowe, 1998 Tailby &
Gant, 2002) . The lack of a proper and shared definition of poachers makes the current
classifications ambiguous, whereby the same individual can be classified in several ways
simultaneously, making it difficult to develop management approaches that seek to
recognise and reduce poaching in a way that is adapted to the local circumstances.

In marine resources management, the ambiguity of non-exclusive classifications may
drive political action towards generic coercive measures of control and punishment
(Ballesteros et al., 2020; Oyanedel et al., 2020). Although coercive measures must be
implemented, they do not work in all non-compliance situations or with all non-compliers
(Kuperan & Sutinen, 1998; Sutinen & Kuperan, 1999). Moreover, in some cases, anti-
poaching coercive actions can be counterproductive by bringing social injustice to fishing
communities affected by poverty, unemployment or inequality (Ballesteros & Rodriguez-
Rodriguez, 2019; Song et al., 2020). To promote better, fairer and more legitimate anti-
poaching measures, they should adapt to small-scale communities' realities considering
the context and the complexity of local nuances (Oyanedel, Gelcich, & Milner-Gulland,
2020; Song et al., 2020).

For the reasons set out above, the aims of the classification are:

1) Fill a methodological gap by providing a classification based on criteria of

exclusivity and exhaustiveness.

i) The classification must be comprehensive enough to consider the contextual

nuances promoting poaching and help to manage marine resources at local

level.
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i1) The classification should assist in policymaking by generating information
about the individuals it classifies and, therefore, about the phenomenon. It
must also highlight measures against poaching in a way that is adapted to both
the poacher’s profile and the context in which they operate. Packages of

coercive and non-coercive deterrence measures will be recommended.

The classification we propose is new and based on the premise that valuable marine
resources are regulated either tacitly or explicitly by defining who can legitimately access
and withdraw them (Agrawal, 2001; Bess & Harte, 2000; Grafton et al., 2009; Guerin,
2003; Hilborn et al., 2005; Ostrom, 1990, 2005; Schlager & Ostrom, 1992; A Scott,
2000). This implies, regardless of the type of regulation (formal or informal), some form
of governance of the user’s behaviour and resource exploitation. In fisheries management
theory, the institutional figures of property rights are widely used to induce desired
behaviours, either formally or informally (Guerin, 2003; Jentoft, 2004; Ostrom, 1990,
2005; Pomeroy, 1995; Pomeroy & Andrew, 2011; Schlager & Ostrom, 1992; A Scott,
2000; Shotton, 1999).

In this work, we will use the poacher’s possession of formal or informal property rights
as the key to setting up exclusive classification criteria. The exhaustiveness condition will
be fulfilled through the theoretical analysis of the characteristics of the property rights at
stake. The third section of this paper will explain how property rights are used to establish
the basis of the classification.

The following section sets up the theoretical framework that supports this paper. The
literature review allowed for the identification of limitations of the current non-exclusive
classifications. Among them, Ballesteros & Rodriguez-Rodriguez (2018a) is the most

comprehensive study case. In the fourth section of the paper, we test the classification by
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applying it to the 19 types of poachers identified by Ballesteros & Rodriguez-Rodriguez
(2018a) in their research of shellfish poaching in Galicia.

In the discussion section, we have included a table of packages of anti-poaching measures
that combine coercive and non-coercive regulatory measures. In this sense, the
classification provides a baseline for policymaking, while the recommendations mark a
starting point for political action. Each package is linked to the types of poachers proposed
by the classification: 1. Members of Regulated Activities from the Community; 2.
Members of Regulated Activities from outside the community; 3. Non-Members of
Regulated Activities from the Community; 4. Non-Members of Regulated Activities from

outside the community.

2. THEORETICAL FRAMEWORK

Currently, there are different categorizations of poachers from the study of illegal hunting,
fishing, and gathering of animal life in different contexts of appropriation, formulated
under the prism of specialities such as economics, sociology, social psychology, or
criminology (Blevins & Edwards, 2009; Eliason, 2008, 2013; Forsyth, 2008; Gonzalez
Arias et al., 2011; Musgrave et al., 1993; Tailby & Gant, 2002). Von Essen et al (2014)
set out the difficulty in establishing profiles of poachers since they act in multiple
contexts, with different degrees of organisation, frequency, and technology. They respond
to different motivations, and commit various types of offence. Therefore, attempts to
create profiles of poachers have been characterized by the use and combination of three
fundamental classification criteria: i) the attributes of poachers, ii) their motivations, and
ii1) their modus operandi (von Essen et al., 2014).

The poaching classifications we have identified create descriptive categories that explain

particular poaching realities. These are valid but challenging to apply in other socio-
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ecological contexts. The difficulty in extrapolating results is that most do not use
exclusive categories to classify poachers, so the classifications are ambiguous. In other
words, without exclusivity, the same individual can be classified in several categories in
the same scenario and simultaneously.

A first example would be the classification of Bessey (1985), who identified the
motivations and modus operandi of poachers, noting the existence of: 1) property-
oriented violators, those who poach for meat or money; 2) dangerous offence violators,
individuals who have an illegal lifestyle, where poaching is just another facet of criminal
activity, 3) unethical methods violator, those who practice poaching in an opportunistic
way for their own self-satisfaction, holding a strong emotional connection to the activity.
In this classification, an individual could perfectly well poach for meat or money and
simultaneously obtain psychological satisfaction from poaching. Forsyth and Marckese
(1993) studied poaching hunting in Southwest Louisiana and discussed socialisation as a
generating mechanism for poaching and learning poaching techniques as part of local
subcultures. These authors identified psychological motivations in their case study that
promoted poaching, creating an indirect classification of poachers. Those who poach for
1) trouble, i1) excitement, iii) smartness, 1v) toughness, v) autonomy.

Another example of a non-exclusive classification is that derived from Muth and Bowe
(1998) from their proposal for a typology of motivations for illegal hunting and fishing
in the US. These authors categorised poachers into ten groups based on their motivations,
which could be economical, psychological, derived from cultural factors or tradition, and
the perception of the legitimacy of the prevailing laws, among other factors: i) Poaching
for commercial gain; ii) Poaching for household consumption; iii) Poaching for
recreational satisfaction; iv) Trophy poaching.; v) Thrill killing; vi) Protection of self and

property; vii) Poaching as rebellion; viii) Poaching as a traditional right; ix) Poaching as
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disagreement with specific regulations; x) Poaching as a gamesmanship. Again, although
it is a highly descriptive categorisation, it is not exclusive.

Similarly, Tailby & Gant (2002b) focused their research on the illegal fishing of
Australian abalone and identified five types of poachers based on their methods and the
sophistication of their organization: i) Organised Poachers; ii) Licensed Divers;
ii1) Shore-based Divers; iv) Extended Family Groups; v) Individuals. This classification
is once again very rich in detail and is particularly interesting when linking the offending
types with the commercialization of poaching but it is not exclusive. Putt & Anderson
(2007), in their work on crime in the Australian fishing industry, adopted the same
classification to explain local abalone poaching trends but without advancing criteria that
would make the classification exclusive.

Eliason (2008) in a qualitative study in which he interviewed conservation officers from
the US state of Kentucky, identified different poachers: 1) the Back door poacher; ii)
Chronic poacher; iii) Opportunistic poacher; iv) Poacher who mixes up his schedule; v)
The quiet poacher; vi) Trophy poacher. Years later, the same author, Eliason (2013),
asked Montana conservation officers which poacher was the most difficult to apprehend.
From this question, another classification was derived based on the experience of anti-
poaching agents specific to the context where it was carried out: 1) Poachers who work
alone, ii) Poachers who hunt on private property and behind locked gates, iii) Poachers
who have been caught before; iv) Others.

Similarly, to Eliason (2008), Blevins and Edwards (2009) proposed Types of Wildlife
Offenders in which they differentiated between 1) the back door poacher; ii) the habitual
or chronic poacher, iii) the opportunistic poacher, and iv) the trophy poacher. Although
useful in their description of the local phenomenon, these classifications are difficult to

extrapolate to other contexts.
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Gonzalez Arias et al., (2011) identified seven types of poachers in Spanish fisheries: 1)
The holidaymaker poacher; ii) Legal Poacher; iii) Recreational Poacher; iv) Poachers who
are at risk of or suffering social exclusion; v) Professional poachers; vi) Local Poachers;
and vii) Poachers for economic need.

Ballesteros & Rodriguez-Rodriguez (2018a) interviewed 55 members of the Galician
fishing sector, coastguards and local shellfish collectors to describe the types of shellfish
poachers existing in Galician fisheries. They expanded the Gonzélez Arias et al. (2011)
findings by creating a list of 19 poacher profiles based on their modus operandi,
motivations, and attributes: 1) Unemployed Poachers; ii1). Tourists or holidaymakers; iii)
Old-age pensioners; iv) Retired fishers; v) Local residents; vi) Local youths; vii)
Housewives; viii) Family groups; ix) Bankrupts; x) Persons at risk of or suffering social
exclusion; xi) Recreational poachers; xii) Professional poachers; xiii) Drug addicts; xiv)
Organized poachers; xv) Insider poachers; xvi) Poachers for self-consumption; xvii)
Greedy poachers; xviii) Needy poachers; and xix) Profit-motivated poachers. What is
common to all of these classifications is that they are highly descriptive and valid for

explaining local experiences, but they are not exclusive.

Although exclusive, other revised classifications use classification criteria so broad that
they make the classification a limited tool for poaching management. In the first research
of its type that is known, Stoll (1975) classified US small game poachers, identifying their
motivations and differentiating between: i) Unintentional poachers and ii) Intentional
poachers. In a more sophisticated way, Musgrave, Parker, & Wolok (1993) identified
poachers into two large categories, commercial and non-commercial, associating them to
three different causes: i) Poaching for Subsistence; ii) Cultural influences; and iii)
Misperceptions about Wildlife (for example, they believe that wildlife resources are

unlimited).

9
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A further example is Glover and Baskett (1984) classification of hunting poachers based
on their motivations using a dichotomous criterion; i) commercial poachers and ii)
recreational poachers. However, the exclusivity of this classification was dissipated by

the breadth of the categories.

The previous classifications established dichotomies categorising poachers as, for
example, commercial and non-commercial, as accidental or premeditated, organised or
opportunistic, allow for a broad vision of the phenomenon but are insufficient when it
comes to establishing adapted packages of anti-poaching action in socio-ecological

contexts highly dependent on natural resources, such as small-scale fishing communities.

This review of the theoretical framework, while not a comprehensive review of the
literature, shows the approach to poaching studies thus far and demonstrates the need for

unique classifications of poachers based on exclusivity and exhaustiveness.

3. THEORETICAL FRAMEWORK: CLASSIFICATION CRITERIA, THE
RELEVANCE OF PROPERTY RIGHTS

The two conditions to set up a classification, exclusivity and exhaustiveness, will be
determined by the ownership and the characteristics of property rights. On one side, the
tenancy of property rights will provide exclusivity, since it allows for differentiating
poachers from legitimate users by identifying who can get access and withdraw the
resources and who cannot. On the other side, the theoretical analysis of the main features
of the property rights held by the users of the fisheries resource will guarantee the
exhaustiveness (Alchian & Demsetz, 1973; Schlager & Ostrom, 1992).

10
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3.1. EXCLUSIVITY CRITERIA: HOLDING FORMAL PROPERTY RIGHTS
In small scale fisheries (SSF) the formal property rights are held by specific individuals,

generally industry members such as fishers or shellfish-gathers. Moreover, other users
such as scuba divers, recreational fishers, or anyone who practices a legally regulated
fishing activity through a fishing license, also hold formal property rights to access and
withdraw resources, although generally to a lesser degree than commercial fishers or
shellfish-gathers.  Analysing the ownership of formal property rights is important
because holding formal property rights induces specific behaviours from those who hold
them based on a clear definition of rights and obligations regarding the use of resources.
The better defined the rights and obligations are, the easier it will be to monitor who
complies and who does not and establish corrective measures for non-compliance. The
existence of formal property rights in fishing favours its management, since it makes it
possible to establish:

1. Who is allowed to fish by fishing licences?

2. How fishing is carried out: what fishing gear, types of boats, maximum capacity
allowed etc.

3. What can be caught? What species are allowed, which are banned or prohibited, what
minimum catch sizes are established, what maximum catch quotas per individual, vessel,
fleet, or fishing session are allowed, etc.

4. Where: Establishing in which fishing grounds, shellfish beds, and marine or coastal
areas, professional or recreational fishing activities can be carried out. Also, which areas
are protected, in which fishing is banned or limited in some way.

5. When: In which seasons, at what times and days of the week, when the fisheries closed
for their recovery, etc.

Regarding poaching and its combat, formal property rights allow for:

11
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1) Defining the types of poaching offences better. For example, poaching can occur
due to excess quota, fishing of prohibited species, use of illegal gear, fishing in
prohibited places, times of the year that are not allowed, etc.

i) It also allows the establishment of measures to combat poaching that are
specifically oriented to the holders of formal fishing rights, whether they are:

a. Coercive measures, such as the partial or complete revocation of fishing
titles or reduction of quotas for non-compliers (which can have a
significant impact among commercial fishers), fines, warnings, sanctions,
etc.

b. Management measures focused on non-coercive measures: training and

awareness campaigns aimed at licence holders.

To set up the classification, we will consider that, belonging to the "Members of Regulated
Activities" group implies the holding of formal property rights, resulting in the
identification of two potential kinds of poachers:

i) Poachers who are Members of Regulated Activities: Poachers who formally hold
property rights but breach them in some way, for example, exceeding catch limits,
fishing protected species or in forbidden areas, etc.

v) Poachers who are Non-Members of Regulated Activities: Poachers who exploit
natural resources without holding formal property rights e.g., those who are not

fishers, shellfish-gatherers, licensed divers, etc.

3.2. EXCLUSIVITY CRITERIA: HOLDING INFORMAL PROPERTY RIGHTS.
Being eligible to hold informal rights to access and withdraw natural resources, is the
second criterion to determine a mutually exclusive classification of poachers. However,
the eligibility of who can hold informal rights is not as clear as in the case of formal

property rights. The literature points out that the members of the communities are the only
12
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ones who can get informal access and withdraw rights (Ballesteros & Rodriguez-
Rodriguez, 2018a; McGoodwin, 2001; Ostrom, 1990). Some recent works have explored
the role of the community in the management of fisheries resources, emphasising the
difficulty of defining what the community is (Ballesteros & Rodriguez-Rodriguez, 2018a;
Pascual-Fernandez et al., 2005). Nevertheless, these studies have observed that the
fishing communities are defined by three main factors: i) the communities are linked to a
territory that has clear boundaries known by its members; ii) they have an economic
dependence on fishing; iii) they are defined by the existence of a shared internal system
of rules and values based on common features of identity and cultural attributes of its
members (Jentoft, 2000; Pascual-Fernandez et al., 2005). In this context, the community
works either as an informal regulatory and enforcement system, alone or alongside the
formal system and, therefore, has the capacity to generate de facto property rights
allowing access to and the exploitation of resources (Grafton et al., 2009; Jentoft, 2004;
Ostrom, 1990) The criteria for granting these rights will depend on each case, but they
will always be associated with the community and its members (Ballesteros & Rodriguez-
Rodriguez, 2018a, 2018b).

Regarding poaching, the community reacts against undesirable behaviours that run
counter to local usages, customs or regulations, penalising those who operate for reasons
that are perceived as perverse and/or predatory (Ballesteros et al., 2020; Ballesteros &
Rodriguez-Rodriguez, 2019; Cepi¢ & Nunan, 2017; Gezelius, 2004). By contrast,
behaviours that fit in with common codes will be considered “acceptable”, especially in
situations of vulnerability or social injustice affecting the community members
(Ballesteros & Rodriguez-Rodriguez, 2018a, 2018b, 2019, 2022; Bell et al., 2007;
Gezelius, 2004; Lambrechts & Goga, 2016). In such cases, the community is in favour of
the common good and creates informal compensation mechanisms that reinterpret legal

regulations (Ballesteros & Rodriguez-Rodriguez, 2018b).

13
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By considering informal property rights in anti-poaching management, we give context

to the poachers. They belong (or do not) belong to the community, which allows for:

1) Observation of which poaching actions may be tolerable in specific contexts and,
in this sense, guide the adapted political action.

i) The identification of the contextual causes of poaching and not just the immediate
motivation of the poacher.

1i1) Preventing the development of counterproductive measures that promote social

injustice or measures that do not prevent poaching from becoming chronic.

Poachers are therefore identified as those who either carry out their activity without
formal titles, or those who are not recognised by the community members as eligible to
take part in the informal exploitation of its resources. Based on the criteria of belonging
to the community, two different kinds of poacher can be classified:
1) Members of the Community: Poachers who are recognised as part of the
community — they may hold informal property rights over the resources.
i) Community Outsiders: Poachers who do not belong to the community and cannot
hold informal property rights.
3.3. EXCLUSIVE CLASSIFICATION OF POACHERS
The combination of two exclusive classification criteria enables a typology of poachers
consisting of four generic types to be produced (depending on the property rights that
they hold — as shown in Table 1).

Table 1. Four generic types of poachers in fisheries management.

14
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Possibility of Hold Property Rights

Type of Poacher Formal Informal
1. Regulated Activities Member + Community Member v v
2. Regulated Activities Member + Community Outsiders o X
3. No Regulated Activities Member + Community Member X o
4. No Regulated Activities Member + Community Outsiders X X

The application of a combined dual criterion guarantees an exclusive classification,
eliminating the possibility of a poacher being simultaneously included in more than one
category, thereby putting an end not only to duplications in the classification but also to

the ambiguity that characterises existing poacher classifications.

4. EXHAUSTIVENESS CRITERIA: RANKING POACHERS BY FORMAL AND
INFORMAL PROPERTY RIGHTS

4.1. EXHAUSTIVENESS CRITERIA: CARTESIAN PLANE OF POACHERS.

Once exclusive criteria have been established, the classification must be able to allocate
all the individuals who practice poaching in to one of the classification categories; that is,
it must be exhaustive.

To help distribute poachers within the four categories, we created a Cartesian Plane
(Figure 1), which gives graphical support to the classification. Each quadrant represents
one of the suggested generic types of poachers. The x-axis of the plane was assigned to,
Membership of the Regulated Activities, while being a Community Member was assigned

to the y-axis.

15
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Figure 1. Cartesian plane distributing poachers by quadrants.

2" Quadrant 1%t Quadrant
Non-regulated A. Members Regulated A. Members / Community
/Community Members Members
No formal PR/ Informal PR Formal PR/ Informal PR
3 Quadrant 4 Quadrant
Non-regulated A. Members / Regulated A. Members / Community
Community Outsiders Outsiders

No Formal PR/ No Informal PR Formal PR/ No informal PR

Each of the four general categories of poachers, established in Section 3, must be able to
accommodate every type of illegal appropriator who fulfils the conditions for belonging
to each quadrant. To this end, it will be necessary to establish criteria for allocating a
range to the individuals catalogued within each category. The features of the formal
property rights combined with the informal access and exploitation rights implemented
by the community, makes it possible to assign classificatory ranges to the poachers. Since
the same property rights may exist to a different degree, and several individuals may hold
property rights over the same resources at the same time (Alchian & Demsetz, 1973;
Guerin, 2003), the classification range will depend on the degree to which formal or

informal property rights are present in each situation.

42. RANKING POACHERS BY FORMAL PROPERTY RIGHTS
From the formal perspective, allocation of a rank measuring the membership to the
Regulated Activities sphere can be done through the analysis of the features of the
licences held by legal resource users. In this sense, Scott (1988), established the defining

characteristics of real property rights applied to environmental management, being the
16
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most relevant: Transferability!, Exclusivity, Durability and Security. Additionally,
Anderson (2002) adapted these characteristics and applied an ordinal scale to develop a
Property Rights Index to enable the evaluation of the development of the aquaculture
industry (Table 2). These theoretical perspectives enable the creation of a ranking scale
applicable to poachers.

As an example, Figure 2, which is based on Scott (1988) and Anderson (2002), presents
the characteristics of the formal property rights of legal shellfish gatherers and legal
recreational users in Galicia. Both kind of users hold legal titles of the same nature, with
the same right of access and exploitation?, but in differing degrees. While the formal
rights of fishery sector professionals enjoy greater security, exclusivity and durability, in
accordance with the needs of professional harvesting activities, those of recreational users
are weaker (Guerin, 2003).

The underlying implication is that formal users can be classified by assigning them a rank
according to the overall strength of their property rights. In this work, the formal property
rights would be ranked as Weak (1), Moderate (2) and Strong (3).

! Definition of each property rights features.
2 As set out in Galician fisheries law (Xunta de Galicia, 2008).
17
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Figure 2. Quality of the formal property rights of Galician fisheries sector

professionals.

®- : Recreational users with formal property rights

= =@= : Professional shellfish harvesters with formal property rights

Exclusivity

Transferability L ® . .® Security

Durability

Source: Xunta de Galicia (2020). Adapted from Scott (1988) and Anderson
(2002).
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Table 2. Appraisal criteria for property rights characteristics proposed by

Anderson (2002)
Characteristics of P.R.  None Weak Moderate Strong Very Strong
1 2 3 4 5
Durability Daily Seasonal 1-to-5 years 5-to-10years > 10 years to perpetuity

Transferability Not Transferable.

Exclusivity Unrestricted open

access

Security No security. Rights
are not protected

by any means

Transferable under highly
restrictive and very
limited conditions.

Limited control over
inputs, outputs, and
harvest management.

Rights are only minimally
protected by law or are
protected only by private
security forces.

Transferable within a
defined group (i.e.,
fishermen).

Some inputs and
outputs are
controlled, and
harvest is managed
by the right holder

Theft is common or
rights are at risk with
changes in
administration.

Fully transferable
with  poor/illiquid
market institutions

Most property
management is in
the right holder’s
control.

Reasonably
protected by
enforcement  and
legal system

Fully transferable with
well-established, efficient
marketinstitutions.

All decisions and access
to the property are
controlled by the owner

Well-enforced rights
through enforcement and
the legal system

Source: Anderson (2002)

Transposing the above example to the classification of poachers in the Cartesian plane,

illegal harvesters working in the fisheries sector will be placed towards the maximum

value of sector membership. Thus, the stronger the property rights, i.e. the more exclusive,

transferable, durable and secure they are, the closer they will be to the maximum value of

the horizontal axis. Recreational users will be assigned a more central position, closer to

0, because they hold weaker formal rights. This ranking is applicable to the positive side

of the horizontal axis, which includes users with formal property rights, regardless of

community membership, i.e. in quadrants 1 and 4.
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43. RANKING POACHERS BY INFORMAL PROPERTY RIGHTS

The negative side of the horizontal axis needs additional input because it is the theoretical
representation of the absence of formal property rights (quadrants 3 and 2), which does
not necessarily mean a lack of regulation. It is precisely in the co-management
environment where informal property rights could fill the formal management gaps,
facilitating the pragmatic management of natural resources (Schlager & Ostrom, 1992).

For SSF, as in the case of formal property rights, ranks can be assigned to the de facto
rights. In this vein, Ballesteros & Rodriguez-Rodriguez (2018b) measured the informal
acceptability of poaching in the most important Galician shellfish gathering community.
They demonstrated the relationship between the concession of informal property rights
that allow poaching (Acceptability) and membership to the community of those
individuals involved in non-compliance activities. Moreover, they identified the
“acceptable” non-compliance behaviours; mainly actions guided by need e.g.
unemployment, poverty, drug abuse or by self-consumption. In some research related to
compliance with fishing laws, similar behaviours were detected (Ballesteros &
Rodriguez-Rodriguez, 2018a, 2018b; Bell et al., 2007; Gezelius, 2003, 2004; Hampshire
etal., 2004). In this way, when unauthorised harvesting occurs, community reasoning
interprets the poachers’ motivations, degree of membership of the community and
personal situation in order to determine whether it is acceptable, tolerable or reprehensible
(Ballesteros & Rodriguez-Rodriguez, 2018a, 2018b). Additionally, Ballesteros &
Rodriguez-Rodriguez (2018b) measured the membership of the poachers' community
according to the perception of the legal users of the resources. The shellfish gatherers
highlighted that affiliation to the community depended on who the individual was, but
also on how and why they poached. Those who violated the internal rules of the

community, including the conditions for the tolerance of the "acceptable" poaching,
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achieved a lower degree of belonging to the community than the poachers who respected
them.

According to the above, the concession of informal property rights over the resources will
affect only the poachers in quadrants 1 & 2, to whom community acceptance could be
applied, but never to the community outsiders in quadrant 3 or 4.

The rank assigned to poachers based on the degree to which they belong to the community
will affect their position in the Cartesian plane. While those poachers that act
reprehensibly in the eyes of the community will be located on the periphery due to the
limited possibilities of creating informal institutional arrangements that might benefit
them, those who are accepted or tolerated will be located more towards the centre, given
that such informal arrangements will in all probability apply to them. In order to
determine what kinds of poaching will be considered acceptable or reprehensible by the
community there must be a thorough prior understanding of the specific institutional

contexts in which the users of the natural resources operate.

44. RANGE OF VALUES USED TO CLASSIFY POACHERS WITHIN
EACH QUADRANT

Reflecting the possibility that property rights may exist to different degrees, Table 3
includes a range of values designed to catalogue poachers according to the characteristics
of the rights they may hold. The suggested values, which range from -3 to 3, define
membership of both the regulated activities and the fishing community depending on the
strength of formal property rights held and on the possible existence of informal property
rights, respectively. The position of the different categories of poacher on the Cartesian
plane will fit the values attributed to each kind of poacher that has been identified.

Table 3. Ad hoc range of values used to classify poachers within each quadrant.
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Community Membership (y-axis) Value Membership Regulated Activities Sphere (x-axis)

Poachers with informal property rights. Poachers accepted 3 Persons with strong formal property rights.
by the community; whose actions do not violate
community morality. STRONG
Poachers with moderate informal property rights. 2 Persons with moderate formal property rights.
Members of the community and traditional users, their
low impact actions are tolerated. MODERATE
Poachers from the community whose actions go against 1 Persons with weak formal property rights.
community morality. Little chance of holding informal
property rights. WEAK
-1 Persons lacking formal property rights but having
strong informal property rights.
STRONG
-2 Persons lacking formal property rights but having
moderate informal property rights.
MODERATE
Poachers alien to the community whose actions are -3 Persons lacking formal property rights and having
unacceptable from the standpoint of community little chance of holding informal property rights.
reasoning. WEAK

4. TESTING THE CLASSIFICATION
The classification proposed should allow for the exclusive and exhaustive categorisation
of a substantial number of poachers who fish or harvest different marine species in
multiple socio-ecological contexts, driven by several motivations and interacting with
particular regulatory contexts. To test its validity a real case on poaching has been used.
The research of Ballesteros & Rodriguez-Rodriguez (2018a) on shellfish poaching in
Galicia is a poaching management case in which different types of natural resources
offenders were identified (19). Table 4 details the 19 types of shellfish poachers identified

in Galicia.
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Table 4. The 19 different types of shellfish poacher identified in Galicia.

Classification
Criteria

Type of Poacher

Individual or collective
attributes

1. Unemployed persons: those who poach to obtain an alternative source of income to allow them to cope with being unemployed.
2. Tourists or holidaymakers: occasional poachers who make the most of their trips to the beach to gather some shellfish

3. Drug addicts: people with drug-related issues who use poachingas an alternative source of income. They tend to be easily recognizable
members of the local community.

4. Old-age pensioners: retirees, usually members of the local community, who poach out of habit, for self-consumption or to make some
money to supplement their pension.

5. Retired fishermen: retired fishermen or shellfish harvesters who continue to practice their former profession out of habit. They are well-
trained, experienced and technically well-equipped to catch fish or gather shellfish.

6. Local youths: younger members of the local community who poach for self-consumption or profit.
7. Housewives: female members of the local coastal community who poach out of habit, for self-consumption or for profit.

8. Endogamous Groups / Family groups: People belonging to the same family who poach for profit, with a certain degree of organisation in
their activity

9. Persons at risk of or suffering social exclusion: members of the local community who poach in order to obtain an alternative source of
income to help them make ends meet.

10. Local residents: members of the local coastal community who poach out of habit, for self-consumption or for profit.

11. Bankrupts: people who usually poach for profit, using their status as bankrupts as a strategy to avoid any possible fine or punishment.

Modus Operandi.

12. Recreational poachers: holders of recreational fishing permits who also harvest shellfish illegally on foot, from boats or under water.

13. Professional poachers: people for whom poachingis their main source of income. They poach with a high degree of frequency and tend
to be rejected within their local community.

14. Organized poachers: they 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 solely for profit.

15. Insider poachers: licensed professional shellfish harvesters who also poach the resource

Driving force

16. Profit-motivated poachers: people who poach purely to make a profit. Their activity is frowned upon by the local community and the
shellfish-growing industry alike.

17. Needy poachers: this group includes anyone who poaches shellfish out of need. This motive is acknowledged and largely tolerated by
fishing and shellfish-growing communities, especially when the persons concerned are one of theirown.

18. Greedy poachers: people who poach the resource, usually for profit or self-consumption, but with no need to do so in order to provide
themselves with a livelihood. They are rejected by fishing and shellfish-growing communities.

19. Poaching for self-consumption: on the whole these are people who harvest the resource illegally because they are in the right place at
the right time, for example when there is no surveillance. Their activity is generally a low-impact one and may even be tolerated, especially
amongst members of their own communities. They don't trade with the shellfish. They poach in order to get free food, avoiding paying for it
in local markets or auctions.

Source: Ballesteros & Rodriguez-Rodriguez (2018a)
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The virtue of the classification is to give homogeneity to all the expressions of poachers
in the four generic types of poachers, integrating them independently of their individual
and/or collective characteristics, their modus operandi, the frequency, organisation and
technology they employ and the reasons driving them to carry out unauthorised
harvesting. The characteristics of the initial 19 types of poachers in Table 1, identified
with no defined classification pattern, could be so broad that some of them can fall within
more than one quadrant in the proposed classification. However, the exclusivity of the
classification ensures that although poachers may share some common features such as
modus operandi or driving force for poaching, they are in fact different kinds of poacher,
determined by their differing possibilities of accessing and exploiting resources.
Following the guidance of the ad-hoc range and the information from Table 4, the
poachers were classified (Figure 3). The Annex includes detailed explanations of the
coordinates attributed to each of the 19-classified poachers.

Figure 3. Classification of Galician Poachers.
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by providing a classification of marine

resource poachers that satisfies the fundamental classification criteria: exclusivity and

exhaustiveness. Therefore, the classification allows for the sorting of all the possible

In the literature review we don’t find classifications because there are not exclusive. If
exclusive criteria are not used, we get /ists of poachers, but not classifications (Gerring,
2011). The lists are sometimes highly descriptive and do add precise information about

poachers in specific contexts (Blevins & Edwards, 2009; Eliason, 2008, 2013; Forsyth,
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2008; Gonzalez Arias et al., 2011; Musgrave et al., 1993; Muth & Bowe, 1998 Tailby &
Gant, 2002) . This information is undoubtedly valuable and can significantly help resolve
particular cases; however, it is of limited use for extrapolation of the classification and its
application in other poaching experiences and contexts.

Our classification of poachers is based on formal and informal property rights allowing
the recognition of different spheres of resource regulation. Property rights as institutional
tools allow for establishing common bases that favour the management of resources in
different contexts (Agrawal, 2001; Bess & Harte, 2000; Grafton et al., 2009; Guerin,
2003; Hilborn et al., 2005; Ostrom, 1990, 2005; Schlager & Ostrom, 1992; A Scott,
2000). From this idea, the classification initially designed to address poaching
management, especially in small-scale fisheries (SSF) managed by co-management
systems, can be extrapolated to other socio-ecological contexts in which resource

appropriation occurs.

Another classification contribution is the interaction of formal and informal regulation on
resource management. By introducing the criterion of informal property rights ownership
among poachers, we give them context; they belong (or do not) belong to the community.
Regarding poaching in SSF, fishing communities function as informal enforcement
systems that, through informal arrangements, adapt their contextual reality to the needs
of fisheries management, including the fight against poaching (Ballesteros & Rodriguez-
Rodiguez, 2018a; Gezelius 2003; 2004, Bell et al.; 2007). In an extended way, Von Essen
et al. (2019) showed the existence of “communities of practice” that create a self-defined
identity that marks the limits of who is external to the community and internal to it,
generating solidarity among its members. Some identity markers (belonging to the
community, morally tolerable poaching operations) can determine the attribution of

legitimised informal agreements in the shellfish communities (Ballesteros et al., 2022).
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Some of the informal institutional arrangements are given by the self-perception of
identity and affiliation to the community and the moral commitment not to act against the
values that should not be transgressed, for example, practising poaching when there are
no economic needs, to make a profit, etc. (Ballesteros & Rodriguez-Rodriguez, 2018a;
Gezelius, 2004). Therefore, given the right conditions, some poaching practices may be
acceptable. The literature reinforces the idea of the difference between outsiders and
members of a community, the latter being the ones who can be owners of informal
property rights in the community environment. It is precisely the recognition of the group
of members of a fishing community and other associated aspects (Ostrom, 2015) that can
shape informal management widely used in the management of common resources

worldwide (Ostrom, 2015).

For the above mentioned, this classification puts the need to broaden the management
approach on the table, making considering the existence of informal management of
resources as necessary as the formal one. Indeed, by granting and articulating informal
arrangements, communities generate adequate incentive systems, which can minimise
poaching (Ballesteros et al., 2020; Ostrom, 2015). This happens through the acceptance
of non-compliance in the short term by poachers from the community acting for reasons
legitimated by the community, which guarantees its prevalence, as well as a reduction in
damage from poaching practices (Gezelius 2003). Or, from the persecution of what they

deem unacceptable poaching i.e. openly illegitimate and harmful to the community.

Another contribution of the classification is to expand the management of marine
poaching as part of illegal, unreported and unregulated (IUU) fishing. In this sense,
managing poaching in artisanal fisheries requires a broader, more accurate, and fair
perspective than that established by the mainstream in IUU fishing. In this sense,

combating IUU fishing is based on a binary approach that characterises fishers as
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compliant and non-compliant, as legal or illegal fishers, standardising poachers and their
motivations, and betting on coercion as a method of deterrence (FAO, 2018). However,
this approach is limited in addressing non-compliance actions in small-scale fisheries
(SSF), which are often influenced by contextual, cultural, social, and economic nuances
and promoted by a range of motivations beyond illegal fishing motivated by making
profits (Song et al., 2020). In this sense, fishers who don’t comply with the regulations in
marine environments can be motivated by economic profit, by need triggered by
situations of unemployment, poverty, or lack of opportunities or as a desire to continue
traditional practices in the use of the resources. It also can occur as a result of other drivers
such as a rebellion against illegitimate laws or by recreational motivations (Ballesteros &
Rodriguez-Rodriguez, 2018b; Bell et al., 2007; Bergseth & Roscher, 2018; Geiger et al.,
2022; Gezelius, 2004; Oyanedel et al., 2018; Raemaekers et al., 2011; Romero et al.,
2021; Von Essen, Hansen, Nordstrom Kallstrom, et al., 2014; Weekers et al., 2021).

The IUU fishing binary approach identifies the poacher as a mere lawbreaker; thus, the
focus of anti-poaching measures is the disincentive to non-compliance. Therefore, the
predominant measures to discourage IUU fishing are usually purely coercive (FAO,
2018). The microeconomic rationale behind this approach is to make poaching riskier
and, consequently, more expensive for poachers to carry out their operations (Becker
1974, Stigler 1974). By increasing surveillance, fines, investing in better means of
control, etc., a more significant risk is generated for non-compliers, reducing the chance
of success in poaching operations, and sometimes poaching deterrence. Using this
coercive approach is critical and should be applied but does not work in all non-
compliance situations or with all non-compliers (Kuperan & Sutinen, 1998; Sutinen &

Kuperan, 1999).
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Another of the significant limitations of this coercive approach is that it standardises
poachers and their motivations, ignoring the wide range of contextual nuances that can
promote the practice of poaching, which, in the context of economic crisis,
unemployment, poverty or social inequality, could generate severe problems of social
injustice and embed chronic poaching behaviours (Ballesteros & Rodriguez-Rodriguez,
2019; Song et al., 2020). Moreover, by systematically opting for control and coercive
punishment, it omits other possible action, such as those articulated informally by fishing
communities, worldwide. The danger of ignoring the context is that counterproductive,
unfair and illegitimate measures of action are generated, which help to make poaching
chronic instead of combating it (Ballesteros & Rodriguez-Rodriguez, 2019; Song et al.,
2020). In this sense, Ballesteros & Rodriguez-Rodriguez (2019) observed that the
sanctioning of poaching based on administrative fines, prohibitions, suspensions or
revocations of permits and formal exploitation licenses led to some poachers abandoning
poaching activities while others continued with illegal actions to pay the fines or to
maintain their income. In these circumstances, “Vicious Circles of Poaching” materialise,
which becomes a trap of economic sanctions and insolvency for poachers who act out of
“necessity”, consolidating their poverty and inability to generate income by socially

excluding them.

Our classification considers the underlying causes of poaching and not only the
immediate motivation of the poacher. Again, the typology includes informal management
based on local realities, which can activate measures to combat poaching that are not
purely coercive. To promote better, fairer and more legitimate anti-poaching measures,
they should adapt to small-scale communities’ realities considering the context and the
complexity of local nuances (Oyanedel, Gelcich, & Milner-Gulland, 2020; Song et al.,
2020).
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Another of the objectives of the classification is that it helps formulate anti-poaching
policies. The measures against poaching are based on the premise that the different types
of poachers must be combated in a way adapted to both the poaching profile and the
context in which they operate. In this sense, Table 5 presents coercive and non-coercive
measures to deter poaching. These packages are linked to each type of poacher in the
classification. Policymakers must verify the validity of policy recommendations and

adapt them to different socio-ecological contexts affected by poaching.
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Table 5. Packages of coercive and non-coercive measures to deter poaching. 4

Type of Poacher

Possibilities Hold
Property Rights

Measures Combination of Strategies

Formal Informal Coercive Normative Actions, aim the voluntary compliance based on an
‘ ‘ appropriate incentive structure

1.Regulated Activities v v -Fines, inspections confiscations and seizures of -Generate compliance incentives through informative and training

Member + Community products, gears, equipment, and vessels. campaigns among industry members.

Member -Temporary or permanent revoke of permits. -Campaigns on negative externalities of non-compliance, such as
-Temporary reduction or permanent revocation of economic, social, and ecological problems brought about by poaching.
fishing quotas. -Public awareness campaigns on the economic, social, and environmental
- Increasing control by investing in technical means adverse effects of poaching.

(boats, helicopters, etc) and surveillance personnel - Public awareness campaigns on the danger of consuming some species
to fight against poaching. of shellfish sold illegally and without sanitary control.

-Review of internal rules for the resolution of - Specific information campaigns on tax evasion from poaching activities.
conflicts or appropriate internal penalty systemsin - When suitable, involve economic sectors such as recreational fishing or
co-management communities. tourism in the fight against poaching, showing how the environmental

- Disincentive poaching by undermining black degradation of poaching can reach these activities.

market channels, persecution of sellers and buyers -Adaptive management of poaching based on co-management.

of poached species. -Social policies aimed at individuals who poach.

-Training workshops for industry members focused on the recycling of old

allowed practices.

-Training of guard’s coast to improve communication with the sector and

promoting a perception of legitimacy in enforcement actions and their

processes.

- Policies to increase social inclusion, reduction of inequality and poverty
2.Regulated Activities v X -Fines, inspections confiscations and seizures of -Generate compliance incentives through informative and training
Member + Community products, gears, equipment, and vessels. campaigns among industry members
Outsider -Temporary or permanent revoke of permits. -Campaigns on negative externalities of non-compliance, such as

-Increase of surveillance and control. economic, social, and ecological problems brought about by poaching.
-Increase inspections in marketers and potential -Social policies aimed at individuals who poach.

buyers of poachers' material. -Training workshops for industry members focused on the recycling of old
-Closures of sales premises. allowed practices.

- Specific information campaigns on tax evasion from poaching activities.

- When suitable, involve economic sectors such as recreational fishing or

tourism in the fight against poaching, showing how the environmental

degradation of poaching can reach these activities.

3.No Regulated Activities X v Fines, inspections confiscations and seizures of -Public awareness campaigns on the dangers of poaching, including

Member + Community products, gears, equipment, and vessels. consumption of poached animals

Member -Temporary or permanent revoke of permits. -Campaigns on negative effects of poaching for the regulated sector,
-Increase of surveillance and control. fishers, shellfishers.

-Increase inspections in marketers and potential -Training of guard’s coast to improve communication with the sector and
buyers of poachers' material. promoting a perception of legitimacy in enforcement actions and their
-Closures of sales premises. processes.

- Policies to increase social inclusion, reduction of inequality and poverty

- Information about overexploitation effect of poaching.

-In some cases, acceptability of non-compliance as a compensation

mechanism into the communities.

4.No Regulated Activities X X -Fines, inspections confiscations and seizures of -Campaigns on negative externalities of non-compliance, such as

Member + Community

Outsider

5
6

products, gears, equipment, and vessels.
-Temporary or permanent revoke of permits.
-Increase of surveillance and control.

-Increase inspections in marketers and potential
buyers of poachers' material.

-Closures of sales premises.

economic, social, and ecological problems brought about by poaching.
-Public awareness campaigns on the economic, social, and environmental
adverse effects of poaching.

- Public awareness campaigns on the danger of consuming some species
of shellfish sold illegally and without sanitary control.

-Social policies aimed at individuals who poach.

- Policies to increase social inclusion, reduction of inequality and poverty
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6. CONCLUDING REMARKS

The fundamental contribution of this paper has been to develop a homogeneous
classification of poachers that can be applied in different contexts of fisheries resources
appropriation ruled by co-management systems. The main challenge was to establish
mutually exclusive classification criteria that would at the same time make it possible to
classify a vast and heterogeneous number of individuals.

Adoption of the premise that all valuable natural resources are regulated, either formally
or informally, opened up the avenue of resource management as an approach to tackling
the issue of poaching. The consideration of this dual regulatory perspective made it
possible to carry out a comprehensive analysis of the phenomenon, emphasising the
formal aspects without losing sight of the nuances in resource management provided by
internal regulation within the local community. The criteria defined in this paper, namely
membership of the local community and membership of regulated activities, in
association with formal and informal property rights, established the patterns required to
create a classification that overcomes the limitations of previous proposals. What is more,
by taking both levels of management into consideration, the classification ceases to be
purely synthetic and immerses itself in the day-to-day reality of natural resource
management.

Additionally, this typology has been proposed to further appropriate anti-poaching
measures, starting from the premise that not all poachers are equal, thus rendering a “one
size fits all” policy inappropriate. Rather the measures to be applied must fit each type of
poacher and their circumstances. A prerequisite of this adaptive perspective is a thorough
knowledge of the specific institutional environment in question, endowing the

institutional approach used to develop the classification with greater solidity. The anti-
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poaching measures developed must focus on the need for a comprehensive understanding
of the institutional environment, but also the relevance of a combined application of
instrumental (coercive) and normative measures to shape adaptive policies that promote
and favour regulatory legitimacy and compliance.

Recent research on compliance within fisheries suggests that approaches that focus on
normative measures over coercive action can yield stronger management (Ballesteros
et al., 2020; Oyanedel et al., 2020; Thomas et al., 2014, 2015, 2016; Turner et al., 2016).
The legitimacy of activity is strengthened where management is derived from social
norms, the idea that it is those engaged in the activity who regulate themselves. This
classification therefore allows for powerful policy interventions by understanding the
activity present in the management area and tailoring the approach to appropriately
engage with the stakeholders to build tools that are not simply accepted but become part
of the fabric of the community.

Although the typology was set up for the management of poaching in small-scale
fisheries, bringing in specific information on the institutional framework where the
resources are exploited, it could be applied in other contexts. Regarding this possibility,

further research on the issue should be undertaken.
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