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Abstract

Spearfishing regulation in The Canary Islands (CIs) has been a conflictive subject for years 
since it restricts the activity in its spatial access to resources, with proponents both for and 
against these measures. Understanding the range of perceptions between social groups or 
stakeholders is important when designing and developing successful management strategies 
for any activity. Q-methodology is used to explore existing perceptions, or lines of thought, 
towards spearfishing in the CIs of five spearfishing-related key-stakeholder groups. The re-
sults show that the main perception is made up of opposing positions, either for or against 
recreational underwater fishing, and between the spearfishers and the non-governmental 
organizations (NGOs). The second line of perception, formed basically by the administration 
and scientists, embodies an environmental aspect. Perception factor 3, mostly represented 
by the commercial sector emphasizes the damage caused to this sector. Finally, factor 4 
identifies a perception that contemplates spearfishing as a subsistence fishery rather than 
a recreational one. This study contributes to the scarce scientific information within social 
research on spearfishing in the CIs and concludes that there is a need for dialogue, which, 
given their positions and vested interests, should not be led by the sectors directly involved.
Keywords: Fisheries management, fisheries policies, stakeholder perception, recreational 
fisheries, social science.

IDENTIFICANDO PERSPECTIVAS Y ENMARCANDO ACTITUDES SOBRE LA PESCA SUBMA-
RINA EN LAS ISLAS CANARIAS (ESPAÑA)

Resumen

La regulación de la pesca submarina en Canarias (IC) ha sido un tema conflictivo durante 
años, ya que restringe la actividad en su acceso espacial a los recursos, con defensores tanto 
a favor como en contra. Conocer el rango de percepciones entre los grupos sociales o stake-
holders es importante a la hora de diseñar y desarrollar estrategias de gestión exitosas. La 
metodología Q se utiliza para explorar las percepciones existentes hacia la pesca submarina 
en IC de cinco grupos de partes interesadas clave. Los resultados muestran que la percepción 
principal está conformada por posiciones contrapuestas, a favor o en contra de la actividad, 
y entre los pescadores submarinos y las ONG. La segunda, formada básicamente por la 
Administración y los científicos, encarna un aspecto ambiental. El factor 3, representado 
por el sector comercial, enfatiza el daño causado a este sector. El último factor contempla 
la actividad como de subsistencia más que recreativa. Este estudio contribuye a la escasa 
información científica dentro de la investigación social sobre la pesca submarina en las IC y 
concluye que existe una necesidad de diálogo que, dadas sus posiciones e intereses creados, 
no debe ser liderado por los sectores directamente involucrados.
Palabras clave: gestión pesquera, política pesquera, percepción de stakeholders, pesca recrea-
tiva, ciencias sociales.
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INTRODUCTION

Marine recreational fishing (MRF) has been shown to be an important 
factor in fish mortality across the globe (Ihde et al., 2011; Hyder et al., 2018), with 
great economic (Arlinghaus and Cooke, 2008; Cisneros-Montemayor and Sumaila, 
2010; Hyder et al., 2018), and social impacts (Lynch et al., 2016; Griffiths et al., 
2017; Hyder et al., 2018). Within MRF activities, angling is the most popular, while 
spearfishing is practised by just a small fraction of fishers (Gordoa et al., 2019; Sbra-
gaglia et al., 2021).

Spearfishing, like other forms of fishing, can have substantial negative effects 
on target fish populations (Frisch et al., 2012). However, this activity has received 
considerably little scientific attention, a fact that may negatively affect management 
actions and policy reforms given the scarcity of information on the relative impact 
of spearfishing compared to other forms of recreational fishing (Terlizzi, 2022). But 
the few existing results are fairly consistent on the whole, indicating that spearfish-
ing can account for up to 12% of marine recreational fishing (Michailidis et al., 
2020), or down to a minimum of 4% (Ünal et al., 2010; Gordoa et al., 2019). Yet, 
there has always been a great debate regarding spearfishing (Smith and Nakaya, 
2002), in particular the impact that this activity may have on vulnerable coastal 
species, and on the desirability of banning the activity in the vicinity of protected 
areas (Harmelin-Vivien et al., 2015). The ban on spearfishing in non-protected areas 
of no specific environmental interest has been in place for more than three decades 
in the Canary Islands (CIs). This fact has recently generated local scientific interest 
on the impact of spearfishing, with Castro Hernández et al. (2018), Martín-Sosa 
(2019) and Jiménez-Alvarado et al. (2020) providing information on the number of 
existing fishers, 7,500 according to the number of spearfishing registered licenses, 
and participation rates, 0.3% of the total population, and 4% of the total number of 
recreational fishing licences. The legally restricted area, exclusively for spearfishers, 
is limited to about 20% of the coastline (Martín-Sosa, 2019). Figure 1 shows the 
areas that permit the practice of spearfishing, which are officially coded by island. 
The activity takes place throughout the entire year with higher catches in the sum-
mer and autumn months. Recreational spearfishing landings amount have been esti-
mated between 478 and 914 t per year throughout the entire archipelago (Gordoa 
et al., 2019; Jiménez-Alvarado et al., 2020),  representing between 3.99 and 7.65 % 
of all total landings (in biomass terms) of commercial fishing in 2018 (source, Sta-
tistics Service of the Fishery Office of CIs: https://www.gobiernodecanarias.org/
agp/sgt/temas/estadistica/pesca/, which authors are aware of having a high degree of 
bias for different reasons, being the only available information source). During 2017 
almost 670,000 fishing days were calculated by Jiménez-Alvarado et al. in 2020.  

* Centro Oceanográfico de Canarias (COC-IEO), CSIC, Santa Cruz de Tenerife, Spain
** I.U. EcoAqua, Universidad de Las Palmas de Gran Canaria, Spain
*** Centro de Estudios Avanzados de Blanes (CEAB-CSIC), Spain
* Correspondence: Corresponding Author pablo.martin-sosa@ieo.csic.es
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90% of the spearfishing catch consisted of 11 species of trophic level, and mid-low 
levels of intrinsic vulnerability (Dedeu et al., 2019), where the parrotfish (Spari-
soma cretense), a fast-growing fish, represents 30% of the catch. Other species that 
are often caught are several species of the Sparidae family (sea breams), the surmul-
let (Mullus surmuletus), the grey triggerfish (Balistes capriscus), and the glasseye 
(Heteropriacanthus cruentatus). Fishing bottoms that are of interest to spearfishers 
(shallow, rocky, vegetated bottoms) are not always found in permitted areas (Figure 
1), and a large number of these are of little interest, either because of poor fish rich-
ness, or because their location is too far from residential areas (Martín-Sosa, 2019).

Environmental managers are obliged by the Precautionary Principle, which 
calls for regulatory action in the face of serious environmental risks even in the 
absence of full scientific certainty (Sand, 2000), and this precautionary approach has 
been the basis for restricting spatial access to resources for spearfishers for the last 
35 years. The sector argues that it is treated unequally compared to the rest of the 
fishing sectors, including recreational fishing, and believes that it is an exaggeration 
to blame spearfishing for the artisanal fisheries decline and to attribute the overex-
ploitation of some rocky coastal demersal resources solely to spearfishing (Martín-
Sosa, 2019). Nevertheless, none of the few studies aiming to assess the impact of 
spearfishing in the CIs (Riera et al., 2016; Castro Hernández et al., 2018; Martín-

Figure 1. Map of the study area. Spearfishing open access zones for each island are lightly shaded 
when the management is Regional Government, darkly shaded when is Central Government (from 
Martín-Sosa, 2019). The official codes respond to the names of the islands (La Palma = P, El Hie rro 
= H, La Gomera = G, Tenerife = T, Gran Canaria = G, Fuerteventura = F and Lanzarote = L)
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Sosa, 2019; Jiménez-Alvarado et al., 2020) have been able to prove the effectiveness 
of this precautionary approach.

Conflicts may not necessarily be problematic, but might instead be drivers 
of social change (Eckerberg and Sandström, 2013). Stakeholders’ perception-based 
studies have gained importance in planning and policy processes in natural resource 
management over the years (Jones and Seara, 2020; Naskar et al., 2021; Kibria et al., 
2022). Conservation issues are inherently complex, span multiple objectives (social, 
economic and ecological), across geographical scales, are dynamic, and affect or 
involve diverse stakeholders (Giakoumi et al., 2018; Ison et al., 2021). 

The Common Fishery Policy stresses that to ensure good governance, appro-
priate stakeholder involvement is needed to implement measures (Hoffman and 
Vestergaard, 2006; European Commission, 2011, 2016; Corral and Manrique de 
Lara, 2017; Nielsen et al., 2018; Soma et al., 2018). Several studies have dealt with 
stakeholder perceptions, including those of spearfishers, as a tool in identifying gov-
ernance management solutions. In these cases however, spearfishing was not the 
main focus of the study, the focus instead being the management of marine pro-
tected areas (Hernández-Delgado et al., 2014; Havard et al., 2015; D’Anna et al., 
2016), with the protection (Retnoningtyas et al., 2021), or the control (Ulman et 
al., 2022) of a certain species.

The present study tries to identify the different perceptions that may exist 
regarding spearfishing in the CIs and to frame the attitudes of a diverse group of 
key stakeholders, with the aim of investigating limitations, challenges, and oppor-
tunities in an environmental, socioeconomic, and regulatory context. In multiple 
perspectives, there is a need to understand the different values and views of individu-
als with respect to important conservation issues. For this purpose, Q-methodology 
was applied, a method developed by the British psychologist William Stephenson 
in the 1930s (Stephenson, 1953), an exploratory and semiquantitative methodology 
which combines the benefits of both qualitative and quantitative research (Stephen-
son, 1953; McKeown and Thomas, 1988). Q-methodology is increasingly being used 
to explore the perspectives of those people involved in environmental issues (e. g. 
Bischof, 2010; Frantzi et al., 2009; Gänsbauer et al., 2016), whilst also providing a 
clear and structured way to elicit stakeholder views (Zabala et al., 2018).  

The specific research questions targeted by this study were: (1) what are the 
distinct perceptions regarding the ecological, socioeconomic costs and benefits of 
spearfishing in the CIs (2) which are the major areas of agreement and disagree-
ment between stakeholders (3) which stakeholder groups share the same perception 
and in which aspects (4) what is the origin of these potential different attitudes and 
(5) what are the most important issues, and which measures have been proposed 
to improve them.
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MATERIAL AND METHODS

The outcome of a Q-study is a set of factors to explain the perceptions that 
exist among people (Addams and Proops, 2000; Bacher et al., 2014) and, in com-
parison with surveys, Q yields more nuanced and sophisticated opinions (Zabala 
et al., 2018). The researcher does not impose the topics on the participants, instead 
they raise their own ones (Dryzek and Berejikian, 1993). Q does not require large 
population samples to obtain statistically valid results (Meckstroth, 1981; Bacher 
et al., 2014), as it produces an in-depth view of different perspectives that exist in 
a given situation. These results are not intended to be generalized and to reflect the 
perspectives of a larger population size (Bacher et al., 2014).

Collection and selection of statements

To collect a comprehensive list of items (statements) that includes as broad 
a spectrum of opinion as possible on spearfishing in the CIs, open, non-structured 
interviews with 35 representative stakeholders were conducted during November 
and December of 2021. The representative stakeholders were recruited on the basis 
of their relevance to the study’s aim and their knowledge of spearfishing in the CIs 
and belonged to one of five stakeholder groups: recreational fishers (including spear-
fishers), commercial fishers (representatives of the sector), administration (from Fish-
eries and Environment Offices), civil society (NGOs, companies in the maritime/
marine sector) and scientists (marine ecology, anthropology, economy, and fisher-
ies). They were encouraged to speak freely about their thoughts on spearfishing in 
the CIs from an environmental, socioeconomic, and regulatory perspective. A con-
course of 259 statements were initially extracted from the interviews. Statements 
on similar aspects were combined and homogenized, including representativeness 
and variation, which considerably reduced the number of statements, since most of 
the 259 original statements were repetitions of the same concept just using different 
words. To ensure that the whole range of perceptions was represented, the statements 
were categorized according to subtopics (environment, socioeconomic and regula-
tory). From the whole set of original statements, 39 dealt with an environmental 
perspective (almost half of them on ecological impacts, many also on inter-sector 
discrimination and scientific knowledge), 76 related to regulatory matters (a third 
concerning spatial regulation, others on the licensing system, sanctions, or on the 
scientific basis of the regulation), and a total of 144 socioeconomic statements, 
this section had the highest number of duplications, basically, the same comment 
expressed in different ways. A balanced number from all subtopics was chosen in 
order to have enough statements to assess perceptions from the three different per-
spectives. This was done after a process of individual prioritization by each of the 
authors and was followed by a cross-check and discussion process. In each category, 
following a process of clarification and homogenization, statements were chosen that 
were representative of all the sub-themes that arose during the interviews (Jacobsen 
and Linnell, 2016; Zabala et al., 2018). To avoid any prepositioning by researchers, 
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the overall bias of the language of the final statements on the study subject was bal-
anced between negative and positive comments. This process reduced the number 
of statements to a final Q-set of 33 (11 statements from each category).

Sorting of statements 

The aim of Q is to uncover the diversity of opinions, irrespective of whether 
they are predominant in the population. Consequently, the sample of respondents 
(the P-sample) is usually a non-random selection of individuals, and the sampling 
strategy is primarily purposive (participants selected by criteria, and not by ran-
domness) (Zabala et al., 2018). Out of the 35 stakeholder representatives that were 
interviewed only 30 participants (six from each sector) were asked to sort the Q-set 
to avoid the undesirable scenario of the number of participants outnumbering the 
number of statements (Watts and Stenner, 2005).

Participants were asked to rank the Q-set of statements by how strongly 
they agreed or disagreed with them. The statements were provided to the partici-
pants through a Google Form with the instruction of sorting the statements using a 
seven-point scale ranging from −3, least agree, to +3, most agree. Respondents were 
specifically told about the following degrees of agreement/disagreement of the dif-
ferent bins: 3: total agreement, 2: regular agreement and 1: slight agreement. Par-
ticipants were given complete freedom in distributing the statements amongst the 
bins. In this way, a set of sorted data is collected for each participant, the pattern 
representing the individual perceptions. The array of scores for all the statements 
sorted by a single respondent is called the Q-sort. Prior to analysis, the sorts forced 
a normal distribution (this forcing of the sorts is a condition of the chosen analyti-
cal method). To avoid a positive or negative excess of kurtosis (the sharpness of the 
peak of a frequency-distribution curve), a mesokurtic distribution was used (bin -3: 
two statements, -2: four, -1: seven, 0: seven, 1: seven, 2: four, 3: two).  Two other 
distribution options were discarded, a leptokurtic distribution would have had a 
relatively high probability of losing analytical power when identifying the ‘highest’ 
(or ‘lowest’) agreement, whereas a platykurtic distribution would have produced 
the opposite effect.

Statistical analysis

The statistical analysis was conducted using an R package qmethod (Zabala, 
2014). The raw data is provided to function qmethod as a matrix or data frame 
with statements as rows and Q-sorts as columns. The number of factors to extract 
is necessary, and this can be decided upon by exploration of the raw data based on 
criteria as the total amount of variability explained, and eigenvalues higher than a 
certain threshold (Watts and Stenner, 2005; Zabala, 2014).

The analytical process has two main parts. In the first one, a multivariate data 
reduction technique is applied, either a centroid factor analysis or a PCA (Principal 
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Component Analysis). This package currently implements only the PCA solution. 
Results from both techniques are similar (Watts and Stenner, 2005; Zabala, 2014; 
Yang, 2016). Initially, a correlation matrix between Q-sorts is built, and the chosen 
multivariate technique reduces this correlation matrix into components. The com-
ponents are ordered by the total variability that they explain, and so the first com-
ponents summarize most of the variability of the initial correlation matrix. Then 
the first few components are selected and rotated in order to obtain a clearer and 
simpler structure of the data. The rotation of components in Q studies can be either 
manual (judgemental) or mathematically optimal (analytical). The rotation results 
in a matrix of component loadings with Q-sorts as rows, and components as col-
umns, indicating the relationship between each Q-sort and component. Mathemat-
ical rotation is implemented in the package within the function qmethod (Zabala, 
2014). We used varimax, which is the most commonly used rotation. Then, the sec-
ond part of the analysis is particular to Q. It consists of a) flagging the Q-sorts that 
will define each component (hereafter called the factor), b) calculating the scores 
of statements for each factor (z-scores and factor scores), and c) finding the distin-
guishing and consensus statements (Zabala, 2014). The factor loading expresses 
the extent to which each sort agrees with a factor’s viewpoint (Bacher et al., 2014). 

Automatic flagging is based on two criteria: that the loading l should be sig-
nificantly high (the significance threshold for a p-value < .05 is given by equation 
1, where N is the number of statements), and that the square loading for a factor 
j should be higher than the sum of the square loadings for all other factors (equa-
tion 2, where f is the total number of factors. Some Q-sorts may be considered con-
founding because they load highly in more than one factor and thus they are not 
flagged (Zabala, 2014).

1) 2)

The z-scores indicate the relationship between statements and factors, i.e., 
how much each factor agrees with a statement. The z-score is a weighted average 
of the scores given by the flagged Q-sorts to that statement. The factor scores are 
obtained by rounding the z-scores towards the array of discrete values of the sev-
en-point scale. The final outcome of the analysis is the selected number of factors, 
representing one perspective each. Finally, the factor comparison identifies the con-
sensus and distinguishing statements (Zabala, 2014).

Interpretation

The interpretation of each perspective is based on the Q-sort resulting from 
the factor scores and on the salience and distinctiveness of the statements. Each 
respondent may be more closely related to one of the perspectives, and this rela-
tionship is determined by the initial loading calculations. The key elements to look 
at are the relative position of statements within the grid (particularly those at the 
extremes), the position of a statement in a perspective versus the position of the same 
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TABLE 1. Z-SCORES FOR FACTOR LOADINGS ACROSS ALL DIMENSIONS (FACTORS),
ranging from 1 (complete agreement) to -1 (complete disagreement with the perception of that factor).

Q sorts F1 F2 F3 F4

Factor 1

Recreational (spearfisher) -0.91 -0.04 -0.07 0.05

Recreational (spearfisher) -0.91 -0.04 -0.09 0.01

Recreational (spearfisher) -0.90 0.15 0.02 0.12

Civil society (nautical company and ex spear fisher) -0.81 -0.12 0.20 0.00

Recreational (spearfisher) -0.77 -0.20 -0.08 0.04

Civil society (environmentalist NGOs) 0.64 0.34 0.41 0.06

Commercial fisher (sector representative) 0.64 0.09 0.31 -0.21

Civil society (environmentalist NGOs) 0.63 0.28 0.37 -0.06

Factor 2

Scientist (economy) 0.06 0.73 0.24 0.20

Administration (environment) 0.10 0.68 0.19 -0.03

Scientist (marine ecology) 0.36 0.68 -0.22 0.09

Administration (environment) 0.33 0.63 0.21 -0.07

Administration (fisheries) -0.13 0.59 0.24 0.15

Scientist (marine ecology) 0.14 0.59 0.05 0.40

Administration (fisheries) 0.41 0.58 0.27 0.26

Administration (fisheries) 0.02 0.57 -0.01 0.51

Scientist (marine anthropology) 0.14 0.57 0.39 0.07

Commercial fisher (sector representative) 0.00 0.51 0.04 -0.37

Factor 3

Commercial fisher (sector representative) 0.38 0.18 0.72 0.09

Civil society (marine reserves) 0.25 0.39 0.67 0.26

Commercial fisher (sector representative) 0.12 0.33 0.63 0.08

Civil society (scuba diving club) 0.31 0.13 0.62 0.20

Scientist (marine ecology) -0.28 0.33 0.61 0.23

Commercial fisher (sector representative) -0.01 0.38 0.59 -0.18

Scientist (fisheries) 0.02 0.19 -0.42 0.06

Factor 4

Civil society (renewable energy company) 0.01 0.14 0.25 0.72

Commercial fisher (sector representative) -0.10 -0.12 0.04 0.71

Recreational (spearfisher) -0.26 0.21 -0.10 0.71

Administration (environment) 0.06 0.55 0.21 0.63

Confounded sorts

Recreational (angler) 0.56 0.42 0.33 0.26
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statement in other perspectives, and the distinguishing and consensus statements 
(Zabala, 2014). Moreover, the explanations gathered from respondents during the 
interviews added valuable information.

RESULTS

Four factors, accounting for 61% of the explained variation, were extracted, 
using an eigenvalue minimum threshold of 2.00. The Q-method automatically 
flagged the Q-sorts, with significant loadings for each factor: eight for F1, ten for 
F2, seven for F3 and four for F4. Table 1 shows which participants define, and 
thus share a factor (perception). Factor score values (rounded z-scores to provide an 
‘average’ sort by factor) and z-scores for each statement are listed in Table 2. Next, 
the perceptions represented by the factors are described using their distinguishing 
statements and corresponding interviews to provide a context for the respondents’ 
choices. Statements within these sections are represented in text as (number), and 
can be found within Table 2. Sort of one respondent loading significantly on more 
than one factor (‘confounder’), was excluded from the construction of the factors’ 
viewpoints, as is standard practice in Q-studies, in order to prevent any confusion 
(Watts and Stenner, 2005).

Perception 1

Respondents significantly loading for F1 were at the one extreme, four spear-
fishers, a representative from a nautical company, and an ex-spearfisher, whilst at the 
opposite end of the spectrum there were two people from environmentalist NGOs 
and one commercial fisher (Figure 2A). No administration or scientific respond-
ents loaded for this factor. The arrangement of the Q sorts (participants) along the 
factor is segregated with an absence of gradient between the positive and negative 
loadings. One block has expressed a total agreement with those statements describ-
ing spearfishing as a positive activity, and an absolute disagreement with the state-
ments depicting spearfishing as an activity with negative impacts, as can be seen 
in Figure 3A, no matter the topic of the statement (Figure 3B), whereas the other 
block thinks just the opposite. Perception 1, more than a line of thought, is made 
up of radical attitudes regarding spearfishing.

Q sorts F1 F2 F3 F4

Eigenvalue 6.19 5.25 3.81 2.98

% explained variance 21% 17% 13% 10%

Number of loading Q-sorts 8 10 7 4



R
E

VI
S

TA
 S

C
IE

N
TI

A
 IN

S
U

LA
R

U
M

, 5
; 2

02
4,

 P
P.

 7
7-

10
0

8
6

T
A

BL
E 

2.
 F

AC
T

O
R

 S
C

O
R

E 
(F

) A
N

D
 Z

-S
C

O
R

E 
(Z

) V
A

LU
ES

 F
O

R
 E

AC
H

 S
T

AT
EM

EN
T.

  
BO

LD
 V

A
LU

ES
 F

O
R

 D
IS

T
IN

G
U

IS
H

IN
G

 S
T

AT
EM

EN
T

S 
BY

 F
AC

T
O

R
.

#
To

pi
c

St
at

em
en

t
F1

F2
F3

F4

F
Z

F
Z

F
Z

F
Z

1
Environmental

D
ep

th
 h

in
de

rs
 sp

ea
rfi

sh
in

g 
to

 c
at

ch
 th

e 
bi

gg
es

t i
nd

iv
id

ua
ls

-1
-0

.9
0

-2
-1

.5
4

-3
-1

.6
5

-3
-1

.6
8

2
Bi

g 
sp

aw
ne

rs
 a

re
 c

au
gh

t m
or

e 
fr

eq
ue

nt
ly

 th
an

 in
 o

th
er

 fi
sh

in
g 

ac
tiv

iti
es

2
1.

03
-1

-0
.4

1
-1

-0
.7

1
-2

-1
.6

2

3
Im

pa
ct

 o
n 

ha
bi

ta
ts

 is
 m

uc
h 

le
ss

 im
po

rt
an

t t
ha

n 
in

 o
th

er
 a

ct
iv

iti
es

0
-0

.7
5

0
-0

.0
6

-2
-1

.5
1

2
1.

03

4
Th

er
e 

is 
in

su
ffi

ci
en

t s
ci

en
tifi

c 
m

on
ito

rin
g 

so
 im

pa
ct

 o
n 

re
so

ur
ce

s i
s u

nk
no

w
n

0
0.

33
3

1.
83

0
0.

10
0

0.
20

5
Im

pa
ct

 o
n 

fis
he

ry
 re

so
ur

ce
s i

s l
es

s i
m

po
rt

an
t t

ha
n 

in
 o

th
er

 fi
sh

in
g 

ac
tiv

iti
es

-1
-0

.7
5

-1
-0

.5
6

0
-0

.5
0

2
1.

03

6
Sp

at
ia

l r
es

tr
ic

tio
n 

do
es

 n
ot

 p
re

se
rv

e 
re

so
ur

ce
s

-2
-1

.2
3

-2
-0

.8
1

2
1.

20
-1

-0
.4

8

7
Th

e 
se

ct
or

 ig
no

re
s t

he
 st

at
e 

of
 re

so
ur

ce
s

0
0.

31
1

0.
40

0
0.

15
0

-0
.0

1

8
Sp

ea
rfi

sh
in

g 
an

d 
co

m
m

er
ci

al
 fi

sh
in

g 
ha

ve
 th

e 
sa

m
e 

ai
m

 sp
ec

ie
s

1
0.

73
-1

-0
.4

1
-1

-0
.8

2
-1

-0
.8

2

9
Th

e 
hi

gh
 le

ve
l o

f s
el

ec
tiv

ity
 is

 a
 p

os
iti

ve
 a

sp
ec

t o
f t

he
 a

ct
iv

ity
-2

-1
.2

4
0

0.
03

-2
-1

.2
8

1
0.

59

10
C

on
fli

ct
 w

ith
 o

th
er

 a
ct

iv
iti

es
 is

 e
nv

iro
nm

en
ta

l
1

0.
98

-2
-1

.9
1

-3
-1

.6
5

-2
-1

.2
0

11
Pr

ac
tit

io
ne

rs
 sh

oo
t e

ve
ry

th
in

g 
fo

r e
nt

er
ta

in
m

en
t

3
1.

26
-2

-1
.0

3
-1

-0
.5

4
-3

-2
.0

3

12

Socioeconomic

Th
e 

ad
m

in
ist

ra
tio

n 
fa

vo
rs

 th
e 

co
m

m
er

ci
al

 se
ct

or
 a

ga
in

st
 re

cr
ea

tio
na

l fi
sh

in
g

-1
-1

.2
0

-1
-0

.6
4

0
-0

.3
9

2
1.

03

13
Th

e 
co

nt
rib

ut
io

n 
to

 th
e 

ec
on

om
y 

is 
le

ss
 th

an
 th

at
 o

f o
th

er
 fi

sh
in

g 
ac

tiv
iti

es
1

1.
01

1
0.

81
1

0.
84

1
0.

61

14
Il

le
ga

l s
al

e 
ca

us
es

 c
on

fli
ct

 w
ith

 c
om

m
er

ci
al

 fi
sh

er
s

1
0.

90
-1

-0
.2

9
1

0.
93

3
1.

25

15
In

 a
cc

es
s t

o 
re

so
ur

ce
s a

ll 
se

ct
or

s s
ho

ul
d 

be
 e

qu
al

ly
 tr

ea
te

d
-2

-1
.2

6
-3

-1
.9

3
-1

-0
.7

3
0

0.
29

16
Pr

ac
tit

io
ne

rs
 c

om
e 

fr
om

 v
er

y 
di

ve
rs

e 
so

ci
al

 se
ct

or
s

-1
-0

.9
3

2
1.

24
1

0.
73

2
1.

04

17
Th

e 
la

ck
 o

f s
an

ita
ry

 c
on

tr
ol

 p
ro

du
ce

s c
ig

ua
te

ra
 in

fe
ct

io
ns

 in
 th

e 
po

pu
la

tio
n

2
1.

06
2

1.
06

3
1.

45
0

0.
23

18
Th

e 
ill

eg
al

 sa
le

 g
re

at
ly

 h
ar

m
s t

he
 fi

sh
in

g 
se

ct
or

0
0.

44
1

0.
87

2
1.

42
1

0.
89

19
It 

is 
ve

ry
 c

ul
tu

ra
lly

 ro
ot

ed
-1

-1
.1

4
1

0.
84

0
0.

15
1

0.
76

20
Th

e 
sa

le
 o

f i
lle

ga
l fi

sh
 is

 p
re

do
m

in
an

t i
n 

th
e 

sp
ea

rfi
sh

in
g

2
1.

23
0

0.
11

1
0.

90
-1

-0
.2

8

21
Th

e 
m

ot
iv

at
io

n 
is 

to
 o

bt
ai

n 
fo

od
 fo

r s
el

f-c
on

su
m

pt
io

n 
(su

bs
ist

en
ce

 fi
sh

in
g)

-1
-1

.0
5

0
-0

.2
0

-2
-1

.0
8

0
0.

38

22
Sp

at
ia

l a
cc

es
s r

es
tr

ic
tio

ns
 d

isc
rim

in
at

e 
sp

ea
rfi

sh
in

g 
ag

ai
ns

t o
th

er
 a

ct
iv

iti
es

-3
-1

.2
8

0
-0

.0
8

-1
-0

.5
5

0
0.

53



R
E

VI
S

TA
 S

C
IE

N
TI

A
 IN

S
U

LA
R

U
M

, 5
; 2

02
4,

 P
P.

 7
7-

10
0

8
7

#
To

pi
c

St
at

em
en

t
F1

F2
F3

F4

F
Z

F
Z

F
Z

F
Z

23

Regulation

R
ec

re
at

io
na

l l
ic

en
se

 sh
ou

ld
n’

t b
e 

gi
ve

n 
w

ith
ou

t p
rio

r t
ra

in
in

g
0

-0
.0

4
3

1.
49

3
1.

62
1

0.
83

24
Fi

ne
s s

ho
ul

d 
be

 re
pl

ac
ed

 b
y 

eq
ui

pm
en

t s
ei

zu
re

 a
nd

 c
rim

in
al

 sa
nc

tio
ns

0
0.

62
1

0.
17

2
1.

40
-1

-0
.9

0

25
Sp

at
ia

l a
cc

es
s r

es
tr

ic
tio

ns
 p

ro
vi

de
 b

et
te

r c
on

tr
ol

3
1.

28
2

1.
40

1
0.

35
-1

-0
.8

4

26
Pr

ac
tit

io
ne

rs
 a

re
 u

na
w

ar
e 

of
 th

e 
re

gu
la

tio
ns

2
1.

06
-1

-0
.2

4
-2

-1
.2

1
-1

-0
.6

9

27
Ex

ce
ed

in
g 

le
ga

l c
at

ch
 li

m
its

 is
 c

om
m

on
 a

m
on

g 
sp

ea
rfi

sh
er

s
1

1.
01

0
0.

07
2

1.
33

0
-0

.0
9

28
Sp

at
ia

l a
cc

es
s r

es
tr

ic
tio

ns
 sh

ou
ld

 b
e 

re
m

ov
ed

-3
-1

.3
0

-3
-2

.0
6

-1
-0

.7
5

-1
-0

.6
1

29
Sp

at
ia

l a
cc

es
s r

es
tr

ic
tio

ns
 sh

ou
ld

 b
e 

ge
og

ra
ph

ic
al

ly
 ro

ta
te

d
0

0.
53

-1
-0

.4
9

1
0.

37
1

0.
83

30
R

eg
ul

at
io

n 
is 

in
ad

eq
ua

te
 a

nd
 a

rb
itr

ar
y

-1
-1

.0
6

0
0.

04
0

0.
12

-2
-1

.3
3

31
R

eg
ul

at
io

n 
ha

s n
o 

sc
ie

nt
ifi

c 
ba

sis
-2

-1
.2

2
1

0.
26

0
-0

.1
4

-2
-1

.5
4

32
Sp

at
ia

l a
cc

es
s r

es
tr

ic
tio

ns
 m

us
t e

xi
st

 fo
r a

ll 
fis

hi
ng

 a
ct

iv
iti

es
1

0.
67

1
0.

72
-1

-0
.6

5
1

0.
98

33
Th

e 
ca

pt
ur

e 
of

 v
ul

ne
ra

bl
e 

sp
ec

ie
s b

y 
sp

ea
rfi

sh
in

g 
sh

ou
ld

 b
e 

pr
oh

ib
ite

d
1

0.
91

2
1.

31
1

1.
09

3
1.

60

Figure 2. Q-sort loadings factor 1 vs factor 
2 (A) and factor 3 vs factor 4 (B). 
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This perception denies that practitioners come from very diverse social sec-
tors (16 ). Moreover, this group states that spearfishing has the same target species 
as commercial fishing (8), but consider the conflict to be environmental (10). This 
is also the group that rejects to a lesser extent than others the idea that depth hin-
ders the catch of the larger individuals (1), and is the only group that supports the 
theory that practitioners are unaware of the regulations (26 ).

There are other statements which distinguish all factors (not only factor 1), 
but substantial differences have been detected between factor 1 and the other three. 
Thus, this perception is the only one that supports the notion that spearfishers catch 
more big spawning individuals than other fishers (2), and that the practitioners 
shoot everything for entertainment (11). On the contrary, it is the perception that 
denies to the greatest extent the idea that the administration favours the commer-
cial sector (12) and that spatial access restrictions discriminate spearfishing against 
other activities (22). It is also the only one that rejects the idea that the activity is 

Figure 3. Statement z-scores factor 1 vs factor 2. A) showing results for positive and negative asser-
tions, dashed circles and double arrow illustrate the segregation between positive (square), negative 
(circle) and neutral statements (diamond:) B) showing results by topics: environmental (triangle), 

socioeconomic (square):  and regulatory (circle).
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culturally rooted (19) and that recreational licences shouldn’t be given without prior 
training (23).

Perception 2

Five out of six representatives from administration, and four scientists (econ-
omy, marine ecology, and marine anthropology, 66% of the sector), together with one 
commercial fisher, are the sorts loading significantly for this perception (Figure 2A).

This group supports more than any other the idea that scientific monitoring 
is insufficient for assessing the impact on resources (4). It is the only group reject-
ing the notion that any possible conflicts with the professional fishing sector are 
generated by the illegal sale of the spearfishing catch (14), and that spatial access 
restrictions should be geographically rotated (29).

Other statements distinguish all factors (not only factor 2), but substantial 
differences have been detected between this factor and the rest. This line of thought 
strongly rejects, more than the others, that on the subject of access to resources, 
all sectors should be equally treated (15), and that spatial access restrictions should 
be removed (28). It seems to be a line of thought that is, in some aspects, similar 
to the one representing factor 4: it supports, as F4, although to a lesser degree, the 
idea that the high level of selectivity is a positive aspect of the activity (9), and both 
factors show a neutral opinion regarding the idea that the (primary)motivation is 
to obtain food for self-consumption (21).

This group is characterized by having a preservationist component (sensitive 
to the natural environment and with a precautionary principle mindset), whilst not 
being willing to change the situation of spatial access restrictions for the activity, 
unless the measures are scientifically supported. 

Perception 3

The group of people that can be associated more significantly to this per-
ception are three commercial fishers, two scientists (marine ecology and fisheries) 
and two representatives of civil society (marine reserves and the scuba diving club). 
They represent a line of thought that runs in a continuous sensitivity gradient. Rec-
reational fishers don’t load significantly, and half of commercial fishers influence 
with a strong opinion (Figure 2B).

The group is distinguished by the thought that spatial restrictions do not 
preserve resources (6 ) and must not exist for all fishing activities (32).

Looking at other statements with substantial differences, it can be stated that 
this is the group with the highest level of support for replacing fines with equipment 
seizures and criminal sanctions (24), and the only group rejecting the idea that the 
impact on habitats is much less important than in other activities (3). As with per-
ception 2, in several aspects this groups seems to have a line of thought that is quite 
close to the one representing factor 4: they reject with less strength than F1 and F2 
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thoughts that are slightly supported by F4, for instance, access to resources in all 
sectors should be treated equally (15). On the contrary, they support only slightly a 
statement rejected by F4, that spatial access restrictions provide better control (25).

In summary, this perception is highly influenced by commercial fishers, 
a sector that look at spearfishing as a direct competitor that should not be treated 
equally for commercial purposes, and as an activity that given its impact, should 
be under even stricter regulatory measures.

Perception 4

To this group, the overall perception of spearfishing’s environmental impact 
on fishing resources is perceived to be lower than other fishing activities (5), as well 
as the associated health risks (17).

There are other statements distinguishing all factors but with substantial dif-
ferences detected between F4 and the rest. Regarding management measures, their 
perception is the only one that considers that spatial access restrictions doń t provide 
better control (25), and that there shouldn’t be stiffer fines or penalties (24), but at 
the same time, they reject the notion that regulation is inadequate and arbitrary (30).

A key statement for this line of perception is the view on the motivation of 
recreational spearfishing activity and its disadvantaged socioeconomic position. The 
active Q-sorts consider that the motivation is to obtain food (21), subsistence rather 
than recreational fishing, considers that the administration favours the commercial 
sector (12), and believes that spatial access restriction discriminates against spear-
fishing (22), but they are neutral regarding the idea of equal treatment in access to 
resources (15).

From an environmental perspective, they consistently reject the idea that 
practitioners shoot everything for entertainment (11), and that big spawners are 
targeted by spearfishing more than in other fisheries (2). They consider spearfish-
ing’s selectivity a positive aspect (9), and are convinced that spearfishing’s impact 
on habitats is much smaller than in other fishing activities (3).

This eclectic group seems to consider that spearfishers have fewer rights of 
access to resources and consequently it also supports a discriminatory regulation for 
spearfishing, although the activity’s environmental impact is perceived to be lower 
compared to other fishing activities. 

Consensus

Although there were clear divisive issues between the groups, there was 
also a proportion of statements that were not significantly distinguishable for any 
factor. All four perceptions agree on being almost neutral regarding the ignorance 
of the sector on the state of the resources (7). The whole range of perceptions also 
slightly support the idea of spearfishing having just a low contribution to the econ-
omy compared to other fishing activities (13).

Other non-distinguishable statements concern thoughts on the illegal sale 
of the catch by spearfishing practitioners harming the artisanal fishing sector (18), 
or even being predominant (20), the frequency of spearfishers exceeding legal catch 
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limits (27), the regulation having no scientific basis (31), and on whether the cap-
ture of vulnerable species by spearfishing should be prohibited (33). 

Stakeholders sharing the same perception

Table 1 reveals that not all of the respondents who belong to the same 
stakeholder group share the same perception. Nevertheless, as has been previously 
mentioned, perception 1 has a strong loading of spearfishers and environmental 
NGO members and shows a solid positioning for or against the activity. Respond-
ents with a preservationist outlook (i.e., administration and scientists) are associ-
ated with perception 2, while perception 3 is influenced by a clear strong loading 
from a substantial proportion of the commercial sector, which is concerned about 
the impact caused by the activity of spearfishing. Finally, perception 4 is a mixed 
small group of respondents that believe that spearfishing is an activity with fewer 
rights, but with a lower impact from an environmental perspective.

Table 3 shows a synopsis the factors, including a renaming of the factors, 
and an overview of the composition, nature of impact/conflict and degree of sensi-
tivity of each perception.

TABLE 3. SYNOPSIS OF RESULTS. OVERVIEW OF THE COMPOSITION, NATURE OF IM-
PACT/CONFLICT AND DEGREE OF SENSITIVITY OF EACH PERCEPTION.

Composition Nature of impact/
conflict Degree of sensitivity

Posit ion ing on 
Spearfishing (F1) 

Spearfishers fiercely defen-
ding their activity, NGOs 
with a difficult position to 
explain against the activity

No specific nature, being 
the differential point the 
attribute of the statements 
(favorable or unfavorable 
towards spearfishing)

This perception only favors 
polarized debates as the-
re are no concrete aspects 
about the different points 
of view. It implies a major 
challenge to facilitate an 
environment of dialogue

C o n s e r v a t i o n 
Sensitive (F2)

Administration and scien-
tific sectors strongly asso-
ciated

This group is characterized 
by having a preservatio-
nist component (sensitive 
with natural environment 
and with the precautionary 
principle)

Not willing to change the 
situation of spatial access 
restrictions for the activi-
ty, unless is scientifically 
supported

The Impact on 
Commercial Fi-
shing (F3)

Very influenced by commer-
cial fishers

It looks at spearfishing as a 
direct competitor

Should not be treated equa-
lly for commercial purposes, 
and as an impacting activity 
that needs even harder regu-
lation measures

A c t i v i t y  w i t h 
fewer rights (F4)

Made of respondents of all 
the stakeholder groups but 
scientific, being the one with 
fewer loading sorts 

Focused on the fact that 
spearfishing is close to sub-
sistence fishing with fewer 
rights in spite of its lower en-
vironmental impact compa-
red to other fishing activities

This factor is very consistent 
in its line of perception, and 
its principles rule it out as a 
line of thinking as it nullifies 
the possibilities of unders-
tanding through dialogue.
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DISCUSSION

In the framework of the discussion on the results obtained with the Q 
method the role of the researchers in the interpretation of the results is a key point. 
Q is a structured, systematic methodology but in the application of a Q method 
the researchers are not considered to be a neutral actor revealing the truth (Zabala, 
2014). Q engages a researcher ś intuition and creativity, as well as their quantitative 
analytical skills, and allows them play an active role throughout the whole process 
(Zabala et al., 2018). Therefore, whilst the interpretation of the results could be very 
open-ended, the aim here is to give a logical and simple argumentative discourse. 
The four lines of perception found in this study are interpreted as sensitivities to dif-
ferent aspects, and not so much as different perceptions of spearfishing as a whole.

Factor 1 does not run along a gradient of intensities of opinion, on the con-
trary, the Q-sorts are clearly segregated and indicate opposing viewpoints. The fact 
that there is no segregation in the value given to statements for each factor, or that 
they do not focus on any particular issue (environmental, social, management), but 
that nevertheless the differences are marked by the attribution of the statements, 
favourable or unfavourable towards spearfishing, extols this interpretation. These 
results clearly indicate that the F1 is not an axis of opinion but a space character-
ized by opposing and conflicting positions on spearfishing. Thus, it is not surprising 
that the Q sorts contributing to the formation of this factor are the pure spearfish-
ers together with an ex-spearfisher, versus two conservation organisations and one 
commercial fisher. One can understand the fisher’s fierce defence of their own sec-
tor but the positioning of the conservation NGOs is not explained by any of the 
recently identified conservationist lines (Holmes et al., 2017). In addition to these 
extreme positions, most participants, including recreational anglers, have positive 
loadings on this factor, indicating a general tendency to support more statements 
against than in favor of spearfishing. Ultimately, this F1 implies a major challenge 
to facilitate open dialogue since it only favors polarized discussion as there are no 
specific aspects on the different points of view. 

The second line of perception basically involves administration represent-
atives and researchers. The differential statements of this factor are mainly of an 
environmental nature and their point of view or perspective is on the natural envi-
ronment: habitat and resources. This explains why it is the factor with the highest 
level of researcher participation. Moreover, the position of administration repre-
sentatives is probably driven by the precautionary principle, taking into account 
the degree of fragility of the resource populations in the CIs due to the limited 
platform and nutrient concentration (Martín-Sosa, 2019), and to the overall state 
of the resources (Castro et al., 2015). On the other hand, this factor does not show 
any positioning with respect to spearfishing activity. These results indicate that it is 
the only line of perception, among those found, that makes dialogue between sec-
tors possible. This factor considers that there are not enough studies to know the 
impact of spearfishing, although it does believe that this impact is lower than with 
other fishing activities. The need to carry out studies to find out the impact of the 
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activity is highlighted, but unlike F3, F2, it refers to the impact on the resources 
and not on the commercial sector. 

Higher loading contributors to the third line of thought come mainly from 
the commercial fishing sector, although scientific and civil society sectors are also 
represented. Participants from the administration and the recreational sectors don’t 
significantly load for this factor. This explains why it is the only line of opinion that 
considers that spatial access restrictions must continue being a restrictive measure 
only for spearfishing, and that there should be stiffer sanctions for that activity. 
These results suggest that this point of view has a direct correlation with the nega-
tive impact that spearfishing may have on the commercial fishing sector. Although 
no studies have been carried out in the CIs assessing the impact that spearfishing 
or recreational fishing has on commercial fishing, the reality is that this idea is of 
such concern as to determine one of the main lines of perception. This conviction 
is also not conducive to dialogue, given the belief that fines should be higher and 
the regulatory system more restrictive, but it does provide clues for future action. 
It clearly shows the need to evaluate spearfishing in relation to commercial fishing.

With perception 4 there is a small heterogeneous group of respondents 
focused on the conviction that recreational spearfishing is a subsistence, rather than 
recreational activity. They consider it should have less rights than commercial fish-
ing, and consequently more restrictive or discriminatory regulation is considered 
legitimate, even though its environmental impact is considered low. However, it is 
very likely that this perception refers to the entire recreational fishing sector and 
not exclusively to spearfishing. This factor is very consistent in its line of percep-
tion, and its principles rule it out as a line of thinking as it nullifies the possibilities 
of understanding through dialogue.

When assessing the impact of fishing activities, to be able to assess the impact 
on resources or on other sectors, it is first essential to define whether the objective 
is environmental or social in nature. In the particular case of this study, where the 
first and third factors are explained by the positioning for or against spearfishing, 
and to the economic damage it can cause to the commercial sector, there is a clear 
indication that the conflict is of a socio-economic nature, as has been observed in 
other regions (Kearney, 2002; Cooke et al., 2016; Voyer et al., 2017). The conflicts 
and/or competition between recreational and commercial fishing generally refers 
to recreational angling (rod and line from the shore or boats in the case of CIs), 
which is by far the most common form of recreational fishing (Cooke et al., 2016). 
For example, in Spain this represents around 95% of recreational fishing licenses 
(Gordoa et al., 2019). Therefore, from now on we will refer to the recreational sec-
tor (and not just spearfishing) as a whole with respect to the commercial sector.

The basis of the conflict between recreational and commercial resource users 
moved from physical competition for fish to economic and legal arguments over 
social priorities (Kearney, 2001). Support for the recreational sector comes from the 
argument that a recreationally caught fish produces more economic benefits than 
one caught by a commercial fishery, whilst support for the commercial sector high-
lights the fact that for commercial fishers fishing is a livelihood rather than merely 
a leisure activity (Charles, 1992; Pitcher and Hollingworth, 2002). However, fish-
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ing for leisure may contribute to the health and social well-being of society through 
relief on public health and support services (Griffiths et al., 2017). Although, unlike 
the commercial sector, recreational fishers have not been required to contribute to 
sustainable fisheries management (e.g. catch reporting), they have also not received 
the same benefits in terms of harvest rights (MacKenzie and Cox, 2013). This mis-
match in harvest rights, management responsibilities, and objectives leads to mis-
understandings and conflicts between competing user groups (Goodyear, 2007; 
Mitchell et al., 2008; Borch, 2010). Thus, it cannot be ruled out that the regula-
tion of spearfishing in the CIs, excluding the practice from access to resources on 
80% of the coastline for more than three decades, has been the root of the existing 
conflict. Moreover, spatial management practices that seek to segregate or remove 
one sector from a given area may be counterproductive to the general interest, as 
has been observed in other regions (Voyer et al., 2017). In any case, and bearing in 
mind that the current trend is moving in the direction of policy integration, there is 
a need to put a much greater emphasis on marine spatial planning (Pascoe, 2006), 
and implementation that comes about through dialogue with, and between, rele-
vant stakeholders (Ritchie and Ellis, 2010).

In order to solve a conflict, it is necessary to investigate the reasons for its 
origin, whilst in this case it is also necessary to understand why a regulatory measure, 
that in principle does not seem to have had any effect on the state of the resources 
where spearfishing is banned (Riera et al., 2016; Goikoetxea et al. 2019), continues to 
be maintained. It is clear that if this measure is maintained it is not due to Political 
pressure or influence, something that occurs in other areas (Charles, 1992), as the 
number of spearfishers outnumber commercial fishermen by six to one (Gordoa et 
al., 2019). What is possible is that there exists a dominant, and not necessarily con-
scious, social opinion on fishing rights that influences decision-making in fisheries 
regulation. Although no statement specifically mentioning fishing rights was defined 
in this study, one that is directly related was included (15): in access to resources all 
sectors should be equally treated. The scores for this statement were negative in all 
groups, except for The Activity with fewer rights group that gave an almost neutral 
opinion, indicating that there is a dominant view that the recreational sector should 
not be treated in the same way as the commercial sector. It can therefore be inferred 
that the Canarian society considers that the recreational fisher should not have the 
same fishing rights as the commercial fisher. The competent administration may 
therefore be reluctant to remove existing restrictions on spearfishing which implies 
that the basis of the conflict remains almost structurally in place.

On the basis of the argumentative principle outlined by Arlinghaus (2005) 
– that there is a need to identify, understand and manage human conflict in recrea-
tional fisheries because such conflicts may hamper progress towards generating sus-
tainable recreational fisheries - the current situation of spearfishing in the CIs could 
become unblocked through social dialogue. However, and based on the results, it 
can be concluded that the leaders of this dialogue should not be those who are in 
principle the main actors (recreational fishers and commercial fishers), but instead, 
those who have no definitive position. The issues for discussion in this round table 
dialogue should cover those aspects that have been considered a priority. In other 
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words, it is necessary to define priority research objectives in order to avoid conflicts 
and to manage spearfishing and recreational fisheries as a whole, and in such a way 
that it ensures their environmental and social sustainability.
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