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Abstract: Fishing contributes significantly to food security and offers employment and income to
many coastal communities worldwide. On the other hand, it has been recognized as a dangerous and
demanding activity that involves high economic risk and uncertainty as well as outdoor work and
interactions with nature, which makes fishing more of a way of life rather than just a way to make
a living. Non-monetary attributes of fishing have been reported to affect fishers’ decision-making
and management and can explain the resilience and sustainability of the sector, even in difficult
economic circumstances that hinder profitability. This study uses multivariate statistical analysis
to identify profiles of Greek fishers according to their motives and objectives and to link them to
the main demographic and socioeconomic characteristics. Overall, five fisher profiles are identified,
including “profit maximizers”, “business-oriented” and “subsistence” fishers. Our analysis indicates
that all fishers value the non-monetary attributes of the activity higher than monetary values like
profit, though large-scale fishers seem to be more business-oriented than small-scale fishers. The
identification and understanding of the objective profiles provide useful insights to researchers,
advisors and policymakers regarding fishers’ decision-making and can ultimately lead to more
efficient policy design and fisheries management.

Keywords: fishers’ objectives; objective profiles; decision-making in fisheries; fishers’ typology;
Greek fishers; cluster analysis; profit maximization

Key Contribution: The current research paper identifies profiles of Greek fishers according to their
motives and objectives, which can be used by researchers and policy makers in the design of more
efficient, bottom-up policy measures. The analysis indicates that all fishers, especially small-scale
fishers, value non-monetary attributes of fishing more than profits.

1. Introduction

Fisheries provide many services to coastal communities around the world and are
essential contributors to global food security and nutrition. According to the F.A.O. [1],
fisheries and aquaculture employ over 58 million people, 65% of which are engaged in
fisheries, and the value of the sector’s production exceeds USD 140 billion. It is estimated
that in the years to come, both the consumption and trade of aquatic products will continue
to expand due to the increase in the world population, but also because consumers view
them as quality and healthy protein sources [2]. This increase in consumption may, in turn,
put additional pressure on coastal ecosystems.
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At the same time, fisheries play an important role in supporting these ecosystems [3,4].
Their preservation is important for the overall sustainability of the sector and lies at the
core of fisheries management. Fishers’ local knowledge on what, where, when, how, and
how much to fish can contribute to this cause significantly [4,5]. Furthermore, fishers are
an important part of the local social capital and networks [6,7] and are well-respected and
valued by community members [5,8]. Fishers’ roles are crucial for the social sustainability
in the coastal communities, as they maintain the cultural heritage, the traditions, the way
of life, the identity and the sense of place in these communities [1,9,10].

Aside from being recognized for their socioeconomic and environmental contribution,
fishers are also acknowledged as having one of the most dangerous occupations worldwide.
The International Labour Organization provided an official estimate of 24,000 fisher fatali-
ties per year globally [11], but the Fish Safety Foundation [12] considers this number very
underestimated. Fishers are not just predisposed to accidents but also other occupational
health hazards that derive from poor nutrition, lack of exercise, smoking, and other habits
linked to their way of life [13,14].

All the above-mentioned unique aspects of fishing constitute a rather challenging
task to fisheries management. It is evident that understanding fishers’ motivations in
relation to their activity is crucial for successful policy planning and implementation [15,16].
Fishing involves high risk-taking and uncertainty in decision-making but also requires
independence, autonomy, self-reliance, outdoor work and interactions with nature [4,17].
Thus, the choice to engage in fisheries is more than just a choice of profession, but rather a
“lifestyle” and “way of life” choice, made upon not only financial but also non-financial
motives [9,10,16].

Fishers pursue well-being and quality of life goals for themselves and their
families [15,16]. Fishing allows individuals to address their basic economic needs, like food
and income security, but also other socio-psychological and self-actualization needs that
increase their job satisfaction [18]. Fishers’ sense of pride in their occupational identity and
devotion to the fishing way of life is a “satisfaction bonus” that cannot be measured in
purely economic terms [4]. In particular, self-actualization attributes like sense of adventure,
challenge and interaction with nature, as well as independence and the opportunity to be
their own boss, are highly rated among fishers and significantly affect their well-being and
their decision to pursue or exit the activity [16]. These non-financial benefits may, in fact,
be the most prominent motives for fishers’ engagement in the activity [19].

Other socio-psychological attributes, like esteem and respect from community mem-
bers and co-workers, are also important for fishers [20]. These socio-psychological attributes
of job satisfaction, as well as family tradition, provide additional motives for fishers to
remain engaged in the activity even with poor economic prospects or despite access to
alternative income sources [4,7,21].

These non-monetary fishing attributes and their role in fishers’ decision-making are
often neglected when it comes to fisheries management and policy planning [9,22,23].
Most models used to predict fishers’ behavior regarding effort [24,25], response to quota
programs [26], compliance (or non-compliance) to policy measures [27] or exit from the
fishing activity [28,29] assume that fishers base their decision-making on purely economic
motives, like profit maximization. However, a divergence of their decision-making from
what would be considered rational behavior from a neoclassical economics theory point of
view is observed [17].

Though economic incentives are important, fishers’ behavior is affected by multiple
motives and other social and psychological factors, like social influence and moral values.
When these factors are considered, fishers’ behavior and reactions to policy measures can
be predicted more accurately, and more efficient fisheries management initiatives can be
designed [30–35].

Although there is enough evidence in the literature to support the existence of multiple
financial and non-financial motives of fishers, these motives are not common and may
differ across regions, and also across categories of fishers based on the gear, vessel type
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and other characteristics [36,37]. Motivations may also differ depending on age, experience
in fishing, marital status, size of the household and other characteristics of fishers and
fishing enterprises [18,20,38]. Capturing this diversity of motives may further improve
predictions regarding fishers’ decisions to enter or exit the activity, to participate in policy
measures or how they manage their enterprises in general [37]. In this sense, exploring
these diverse motivations, identifying factors that influence them and perhaps identifying
diverse management profiles of fishers would be helpful for researchers, policymakers and
fishers’ advisors.

Based on the above discussion, this study aims to investigate the existence of multiple
economic and non-economic motives and objectives of Greek fishers. To this end, it
tests two consequent hypotheses: first, that fishers are purely profit maximizers, as the
neoclassical economic theory would assume, against having other economic and non-
economic motives and objectives in relation to their activity. The second hypothesis of this
research paper refers to whether these motives and objectives are common among fishers
or are diverse, and thus whether different profiles of fishers can be identified according to
them. Subsequently, the study aims to investigate whether the objective profiles identified
also reflect differences in the socio-economic characteristics of the fishers.

Though often used interchangeably, in this study, motives refer to the reasons why
fishers engage in fisheries and objectives refer to specific directions of action, i.e., to specific
aims and targets that fishers are working towards, e.g., profit maximization. In this sense,
motives and objectives are both predictive of behaviors but motives are in a way antecedent
and may affect behavior directly or through objectives (see [39,40]). Objectives are more
specific and concrete, which makes them easier to incorporate in fisheries management and
policy design. It is important to emphasize that though the literature on fisheries focuses on
attributes of job satisfaction and fishers’ motivations, research on fishers’ specific objectives
is scarce (see, for example, [41]).

This research focuses on Greece, where fishing is a traditional and well-established
activity along the country’s extended coastline. The Greek fishing fleet, comprised of 13,952
registered vessels in 2020, is the largest in the European Union, accounting for 18.4% of the
total European fleet [8]. It holds second place to Tunisia regarding the number of active
vessels in the Mediterranean basin [42], although there was a 7% decrease compared to
the previous year [43]. In general, the Greek fishing fleet has shown a downward trend in
recent years regarding the number of vessels and total tonnage for many reasons, including
population aging and a lack of incentives for the younger generations to continue/enter
the business [43].

The Greek fishing fleet shows a wide geographic dispersion across approximately
200 ports [42]. Its main characteristic is that the vast majority of the vessels (93%) are small-
scale fishing vessels [44] that utilize polyvalent passive gear [45]. Small-scale fisheries are
usually based on a family business model, with limited capital investments [46] and high
dependence on the work of family members (women and children), who often contribute
with less visible and recognizable roles [10]. Notably, women participate actively in Greek
small-scale fisheries, mainly in offshore activities (70% of their fishing employment), and
their involvement positively affects the sector’s socioeconomic development [46]. Overall,
small-scale fisheries are vital for the economies of Greek coastal communities, being a
key source of employment and income, especially for small islands and isolated areas
with limited job opportunities [44]. On the other hand, Greek large-scale fisheries are also
important for the sector as they generate approximately 50% of the total turnover, employ
approximately 20% of the sector’s workforce [42], and constitute a significant supplier of
the country’s large urban centers [47].

The characteristics of the Greek fishing fleet, and mainly the predominant small-scale
fisheries, the prevailing family business model and the existence of traditional fisheries
communities, constitute an ideal case study for the investigation of fishers’ motives and
objectives, as a higher degree of diversification and divergence from profit maximization
is expected.
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2. Materials and Methods

In this study, a set of economic (business) and non-economic (lifestyle) motives and
objectives were evaluated using a structured survey questionnaire. The questionnaire was
filled out through face-to-face interviews with a large sample of commercial, small and large-
scale fishers across Greece. Specifically, fishers were asked to evaluate 15 statements on a
5-point Likert scale, ranging from 1 (very unimportant) to 5 (very important), and 3 being
neutral. The statements expressed potential motives and objectives and are presented in
Table 1. The statements were selected based on the literature review, but also in consultation
with fisheries experts (see also [41]). Table 1 also summarizes the rationale behind the
inclusion of each statement in the questionnaire, as well as indicative previous studies that
use similar statements.

The first objective used in the questionnaire expresses the main assumption of the
economic theory, which is that participants aim to maximize their profits. Income is a
significant attribute to job satisfaction and a strong motive to engage in any economic
activity, but in this study this hypothesis is tested against alternative business objectives, but
also against other lifestyle objectives associated more with personal and family well-being.

Other potential objectives directly linked to the fishing enterprise are “Provide high
quality products”, “Expand the business”, “Invest in fishing activity” and “Maintain a
satisfactory income with lower risk” (as opposed to pursuing maximum, high-risk income).
One potential objective regarding the environmental concerns of fishers relative to their
professional activity was also included in the survey, i.e., “Minimize environmental impact
of fishing activity”, as well as the objective to “Maximize safety on board” to assess fishers’
attitudes towards the hazards associated with their profession.

Additionally, other statements expressing intrinsic and extrinsic motives and objectives
were included in the survey. The majority of these statements were adopted from the
fisheries job satisfaction literature (see, for example, [18,36,38]), e.g., “Be independent”
or “Work at the sea”. Other motives and objectives that express connectedness with the
family and the community, like “Continue the family business”, Earn respect” or “Provide
benefits for my region” are also included in the survey, following the relevant literature
(e.g., [2,20,48,49]).

Table 1. Statements expressing the motives and objectives of Greek fishers.

Motives and Objectives * Rationale of the Statement Indicative
Literature

1. Maximize profit from my fishing
activity (profit maximization)

Main assumption of the
economic theory [18,37,41,50]

2. Provide high quality products
(high quality products) Alternative business objective [2,20,37]

3. Maintain and improve family’s
quality of life (maintain family

quality of life)

Expresses family well-being needs,
extrinsic motivation of providing to

the family
[48]

4. Work at sea Expresses the “job satisfaction bonus”
of working outdoors [37,38,51]

5. Continue the family
business/tradition

Expresses extrinsic motivation effect of
upbringing and dedication to family [37,48,52]

6. Be independent/be the boss Main attribute of job satisfaction
associated with fishing [18,37,38,51]

7. Minimize the environmental
impact of my fishing activity

(minimize environmental impact)

Expresses the need of fishers to be
viewed as “stewards of nature” and

their environmental concerns
[20,41]



Fishes 2023, 8, 527 5 of 18

Table 1. Cont.

Motives and Objectives * Rationale of the Statement Indicative
Literature

8. Be innovative

May be linked to alternative
management strategies and useful for
the prediction of innovation adoption
or switching to other activities within

and outside fishing, indicator of
entrepreneurial spirit

[49,53,54]

9. Work with family

May be important for small-scale
fisheries, may indicate satisfaction from

working with family, passing on
experience and tradition

[51,52]

10. Maintain satisfactory income
with lower risk (maintain

satisfactory income)

Expresses the economic risk averseness
of fishers [55–57]

11. Invest in my fishing activity
Alternative business objective,

significant for policy measures that aim
at the modernization of the fleet

[58]

12. Maximize safety on board Expresses the need to limit the dangers
of the profession [18,37,38]

13. Earn the respect of my
colleagues and crew (earn respect)

Expresses the need to earn respect,
esteem, show competence [20,48]

14. Provide benefits to my region Expresses involvement, connectedness
and support to local communities [2,48]

15. Expand my business activities
(expand business)

Alternative business objective,
significant for policy implications [49]

* Abbreviation in parenthesis.

The motives and objectives questionnaire survey was conducted in 2021 and it was
coupled with the socioeconomic data collection (reference year 2020) of the Greek Na-
tional Fisheries Data Collection Framework. The Greek National Fisheries Data Collection
Framework, is coordinated by the General Directorate of Sustainable Fisheries of the Greek
Ministry of Rural Development and Food and it is implemented annually. This provided
the opportunity to collect motives and objectives from a large number of Greek fishers for
which additional socioeconomic data were also available, and further statistical analysis to
identify correlations between motivations and socioeconomic factors could be performed.
In total, 664 fishers responded to the motives and objectives questionnaire, from the total
sample of 736 vessels that participated in the Greek National Fisheries Data Collection
Framework survey. The motives and objectives survey was implemented via face-to-face
interviews, carried out by well-trained and experienced data collectors, who also conduct
the annual socio-economic research of the National Fisheries Data Collection Framework,
and thus no interviewer bias was later discovered.

The main occupational and demographic characteristics of the sample are presented
in Table 2. As can be seen in the table, 75% of the sample’s vessels were small-scale.
Furthermore, the vast majority of the respondents (94%) stated that fishery is their main
occupation. The fishers of the sample were in the majority vessel owners, and almost
exclusively men with Greek nationality (99.4% and 99.85%, respectively) aged between
40 and 64 years old (71%). It should be noted that most responders are characterized by
low education level (60%) and limited training related to fishing activity. Specifically, only
10% of the respondents had participated in training courses, with 24% of them having
participated in programs mainly associated with environmental issues.
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Table 2. Occupational and demographic characteristics of the sample (n = 664).

Vessel Size Small-Scale:
498 (75%)

Large-Scale:
166 (25%)

Fishery as main occupation Yes:
622 (94%)

No:
42 (6%)

Gender Male:
660 (99.4%)

Female:
4 (0.6%)

Age * ≤24:
6 (1%)

25–39:
94 (14%)

40–64:
474 (71%)

≥65:
90 (14%)

Education ** Low:
398 (60%)

Medium:
230 (35%)

High:
36 (5%)

Nationality Greek:
663 (99.85%)

Other (non-EU/EEA):
1 (0.15%)

Vessel owners Yes:
591 (89%)

No:
73(11%)

* An ordinal variable is used for age, where 1 is for fishers 25 years old and younger, 2 is for fishers 25–39 years old,
3 is for fishers 40–64 years old and 4 for fishers 65 years old and older. ** We define three educational levels (low;
medium and high), based on the I.S.C.E.D. 2011, educational attainment levels as follows: low: 0 early childhood
education, 1. Primary education or first stage of basic education, 2 lower secondary education; medium: 3 upper
secondary education, 4 post-secondary non-tertiary education; high: 5 short-cycle tertiary education, 6 Bachelor’s
or equivalent level, 7 Master’s or equivalent level, 8 Doctoral or equivalent level; 9 not elsewhere classified).

Additionally, technical and economic data of the sample fleet for the year 2020 are
presented in Table 3. The sample’s vessels had an average length of 10.59 m (7.64 m and
19.44 m for small-scale and large-scale vessels, respectively). The main fishing gear used in
small-scale fisheries were “drift and/or fixed netters” (D.F.N.) (43%) and “hooks and lines”
(HOK) (24%). Large-scale vessels consisted mainly of bottom trawlers and purse seiners.
The average number of engaged crew per vessel was estimated at 2.77 persons and it was
particularly higher in large-scale vessels compared to small-scale vessels (6.89 persons and
1.4 persons, respectively). The average number of days at sea annually was estimated at
approximately 161 days.

Table 3. Technical and economic data of the sample fleet.

Data
Total Sample Small-Scale Large-Scale

Mean (St. Dev) Mean (St. Dev) Mean (St. Dev)

Technical data

Length of vessel (m) 10.59 (5.93) 7.64 (1.81) 19.44 (5.14)
Capacity G.T. (tn) 14.08 (26.55) 2.87 (2.28) 47.71 (36.05)

Engine power of vessel (kW) 65.97 (89.48) 25.26 (27.74) 187.87 (99.35)
Vessel crew (number of people) 2.77 (3.05) 1.40 (0.67) 6.89 (3.64)

Most common types of fishing gear used D.F.N.:284 (43%),
H.O.K.: 161 (24%)

D.F.N.:261 (52%)
H.O.K:150 (30%)

P.S.: 79 (48%)
O.T.B: 39 (24%)

Days at sea annually 160.64 (56.89) 156.14 (57.65) 174.17 (52.44)

Economic data

Labor (full-time equivalents/FTEs) 1.49 (2.08) 0.92 (0.58) 3.20 (3.53)
Energy cost (EUR ) 9517 (17,999) 2930 (2270) 29,281 (27,611)

Fuel consumption (lt) 18,878 (43,389) 3057 (2495) 66,342 (67,261)
Personnel costs (EUR ) 16,039 (29,200) 3206 (3936) 49,589 (38,589)

Unpaid labor costs (EUR ) 7591 (5722) 6992 (4754) 9682 (7934)
Maintenance costs (EUR ) 4217 (7428) 1356 (1166) 12,798 (10,902)

Other variable costs * (EUR ) 17,715 (36,444) 2992 (2913) 61,884 (51,906)
Fixed costs (EUR ) 1266 (1854) 692.88 (672.64) 2972 (2910)

Investments (EUR ) 4907 (8521) 2352 (2528) 12,890 (14,011)
Value of landings (EUR ) 60,597 (101,093) 16,676 (14,206) 192,359 (131,029)

* This category includes all purchased inputs (goods and services) related to fishing effort and/or catch/landings,
excluding energy costs, personnel costs, repair and maintenance costs (see https://datacollection.jrc.ec.europa.
eu/documents/d/dcf/eumap_guidance_2021 (accessed on 10 August 2023)).

https://datacollection.jrc.ec.europa.eu/documents/d/dcf/eumap_guidance_2021
https://datacollection.jrc.ec.europa.eu/documents/d/dcf/eumap_guidance_2021
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As far as inputs and costs are concerned, the average fuel consumption per vessel was
estimated at 18,878 L, corresponding to energy costs of EUR 9517.97. The higher costs of the
sample fleet reflect expenses for personnel (43%), followed by “other variable costs” (32%)
and energy costs (17%). Specifically, the expenses for personnel include the average wages
and salaries for the paid labor. All of the above cost categories were about three times higher
in large-scale vessels, compared to the sample mean. On the other hand, unpaid labor,
referring to the labor provided by family members that do not receive remuneration, was
relatively small in large-scale vessels. This highlights the family business model that mainly
characterizes the small-scale vessel of the Greek fleet. Finally, the average value of landings
was estimated at approximately EUR 61,000, and the average value of investment at EUR
4900. Both of these variables were significantly higher in large scale vessels, especially the
value of landings.

Multivariate statistical analysis was performed in order to derive fishers’ profiles [41,59].
First, the main statistics regarding the motives and objectives of Greek fishers were esti-
mated. The statements used to approximate these motives and objectives were measured
using Likert-type questions, which constitute ordinal data, and therefore the appropriate
measure for the central tendency is the median [60]. However, the calculation of mean
scores is often encountered in the literature and is used to provide a “better” insight into
the results. In this study, both median and mean scores are presented for central tendency.
Standard deviation is also presented as a measure of variability [60].

The set of objectives presented in Table 1 was used as input data for the multivariate
analysis. This means that fishers were grouped together using only the values they provided
to the potential objectives and not any additional demographic or socioeconomic variables.
In this way, the groups produced were motivational and objective profiles of fishers.
Any differences in the technical characteristics of the vessels and the demographic or
socioeconomic characteristics of fishers belonging to different profiles were investigated as
an additional step of the methodology. This provided the ability to test whether differences
in motives and objectives were also reflected in management strategies.

The multivariate statistical analysis performed in this study consisted of an initial
hierarchical cluster analysis and a second “quick cluster” or K-means cluster analysis [61].
The hierarchical cluster analysis was performed using Ward’s linkage to derive the number
of clusters [62]. The Gower’s similarity measure was used for the clustering of fishers
instead of the Euclidean distance, as it is considered a better method for ordinal data [63].
Duda and Hart’s stopping rules were used to determine the number of clusters that would
be adopted [64], since this is not predefined in hierarchical clusters. According to the Duda
and Hart stopping rules, the cluster solution should have a large ratio of the sum of squared
errors of the similarity measure, Je(2)/Je(1), and a small pseudo-T-squared value.

After the number of clusters was determined, the K-means clustering method was also
used, with the predefined number of clusters, since it leads to more cohesive clusters [61].
Even though the clustering produced by the K-means method was adopted in the study,
it was compared to the solution produced by the hierarchical cluster analysis, and the
grouping of fishers was not significantly different.

Finally, similar to other studies (e.g., [18,41]), the Kruskal-Walis rank sum test [65] was
also used to identify statistically significant differences in demographic and socioeconomic
characteristics between fishers that belong to different groups/profiles. The variables that
were tested for differences between clusters refer to the fisher’s main occupations, ages,
education levels, size of household, number of members of the household occupied in
fisheries and marital status of the fisher, as well as all socio-economic characteristics that
refer to costs, investments, revenues and marketing channels.

3. Results

The results of the analysis regarding the value of the objectives for the sample of
fishers in the survey are presented in Table 4. Though profit maximization receives a high
rating in the sample, it is evident that it is not the main objective of the fishers, who aim
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primarily to offer high quality products to consumers. This has also been found in other
professions of the primary sector (see, for example, [66]).

Table 4. Ratings of the objective statements from the total sample of fishers.

Mean (St. Dev) Median

High quality products 4.81 (0.53) 5
Maintain family quality of life 4.77 (0.57) 5

Maximize safety on board 4.70 (0.60) 5
Work at sea 4.69 (0.69) 5

Minimize environmental impact 4.67 (0.65) 5
Be independent 4.62 (0.76) 5

Provide benefits to the region 4.61 (0.75) 5
Profit maximization 4.35 (0.69) 4

Earn respect 4.31 (1.05) 5
Continue the family business 4.20 (1.21) 5
Maintain satisfactory income 4.09 (0.92) 4

Invest in fishing activity 3.95 (1.16) 4
Be innovative 3.31 (1.24) 3

Work with family 3.08 (1.74) 3
Expand business 1.73 (1.20) 1

Additionally, lifestyle and well-being objectives received higher ratings than profit
maximization. Specifically, fishers aim to maintain quality of life for themselves and their
families and enjoy working at sea or being independent. These attributes of fishing are
known and recognized as primary reasons to engage in or remain in the activity [37].
Maximizing safety on board is also essential for fishers. It is argued in the literature that
the danger of the fishing occupation and the thrill it brings is attractive to some fishers,
while for others it has a negative impact on their job satisfaction [38]. Despite how Greek
fishers perceive this attribute of fishing, maximizing safety conditions is the third most
highly rated business objective.

One important finding in our research is that fishers also have environmental objectives
and are aiming to reduce the environmental impact of their activity. This is important to
stress since it contradicts the common public perception that fishers lack environmental
awareness and are confronted by environmental groups [20]. Furthermore, one of the
high-rated objectives of fishers is to provide benefits to the region in which they live and
work. This is also very important, considering the social dimensions of fishing and the role
of fishers in local communities.

On the other hand, what is significant to mention is that the lowest rating was received
by the “Expand business” objective, in addition to the fact that the “Invest in fishing
activity” and the “Be innovative” objectives were also ranked relatively low. This evidence
is very important for policymakers and fisheries managers since it could affect participation
in policy schemes and programs for the modernization of the fleet. The unwillingness
to expand the business may involve not only the core fishing activity, for example the
purchase of a larger or an additional vessel, but also alternative income sources like retail or
fishing tourism. The latter is in line with Liontakis and Vassilopoulou [67], who claim that
it is challenging for the vast majority of Greek fishing enterprises (about 90%) to expand
their activities to fishing tourism.

As described in the methodology section, these objectives were used to group fishers
in clusters and build objective profiles. Due to the fact that the number of clusters was
unknown prior to the classification, hierarchical cluster analysis was initially performed.
The Duda and Hart stopping rules suggest the formation of five clusters.

The clusters determined by the Duda and Hart criteria were used to run the K-means
method, which produced the clustering that was adopted in the study. The results regarding
the size of each cluster are presented in Table 5. Clusters 1 and 4 were the largest clusters
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produced, while the fifth cluster consisted of only 54 fishers. Note that only eight fishers
remained ungrouped, which is a very small and acceptable percentage [59].

Table 5. The number of fishers in each formulated cluster of the K-means analysis.

Clusters Freq. Percent Cum.

1 217 33.08 33.08
2 82 12.5 45.58
3 110 16.77 62.35
4 193 29.42 91.77
5 54 8.23 100

Total 656 * 100
* Eight fishers in our sample were unclustered.

The mean ratings of the objective statements per cluster are presented in Table 6. The
highest—and in some cases also the lowest—mean rating that each objective received is
highlighted in bold. Profit maximization received high ratings—higher than the global
average—in cluster 2 and cluster 3, while in cluster 5 it received the lowest rating. In
particular, in cluster 3, the objective of profit maximization, as well as the objective of
providing high quality products, was very important, and these are perhaps the main
drivers of the behavior of fishers in this group. For fishers in cluster 2, the objectives
of profit maximization and providing high quality products were also very important.
However, the main characteristic of cluster 2 is the fact that the objectives of investing
in fishing activity and being innovative were rated very high, while they were quite
insignificant for the fishers in the other clusters.

Table 6. Statistics of the objective statements per cluster *.

Cluster 1
Mean

(St. Dev)

Cluster 2
Mean

(St. Dev)

Cluster 3
Mean

(St. Dev)

Cluster 4
Mean

(St. Dev)

Cluster 5
Mean

(St. Dev)

Total Sample
Mean

(St. Dev)

Profit maximization 4.34 (0.55) 4.67 (0.59) 4.60 (0.58) 4.33 (0.61) 3.52 (0.95) 4.35 (0.69)
High quality products 4.98 (0.19) 4.94 (0.29) 4.64 (0.54) 4.98 (0.12) 3.67 (0.97) 4.81 (0.53)

Maximize safety on board 4.96 (0.20) 4.91 (0.36) 4.02 (0.72) 4.89 (0.42) 4.00 (0.75) 4.70 (0.60)
Minimize environmental impact 4.98 (0.29) 4.95 (0.54) 4.51 (0.71) 4.92 (0.45) 3.69 (0.64) 4.67 (0.65)

Maintain satisfactory income 4.34 (0.85) 3.88 (1.16) 3.76 (0.72) 4.32 (0.80) 3.41 (0.81) 4.09 (0.92)
Invest in fishing activity 4.33 (0.98) 4.70 (0.62) 3.11 (0.88) 4.11 (1.10) 2.37 (0.83) 3.95 (1.16)

Expand business 1.25 (0.80) 4.11 (0.98) 1.99 (0.91) 1.23 (0.68) 1.39 (0.76) 1.73 (1.20)
Maintain family quality of life 4.94 (0.17) 4.71 (0.31) 4.15 (0.70) 4.91 (0.34) 3.94 (0.82) 4.77 (0.57)

Work at sea 4.74 (0.30) 4.59 (0.73) 3.35 (0.80) 4.44 (0.50) 2.22 (0.98) 4.69 (0.69)
Continue the family business 4.88 (0.76) 4.82 (0.98) 4.01 (1.02) 4.87 (1.07) 3.59 (1.06) 4.20 (1.21)

Be independent 4.95 (0.47) 4.79 (0.59) 4.28 (0.80) 4.87 (0.47) 3.46 (1.12) 4.62 (0.76)
Be innovative 3.32 (1.24) 4.72 (0.55) 3.21 (0.73) 3.06 (1.24) 2.07 (0.80) 3.31 (1.24)

Work with family 4.80 (0.51) 4.28 (1.19) 2.90 (1.15) 1.09 (0.30) 1.78 (0.95) 3.08 (1.74)
Earn respect 4.82 (0.52) 4.68 (0.77) 3.15 (0.71) 4.74 (0.67) 2.50 (0.91) 4.31 (1.05)

Provide benefits to the region 4.92 (0.32) 4.82 (0.50) 4.05 (0.80) 4.85 (0.44) 3.37 (1.01) 4.61 (0.75)

* Bold writing indicates the highest—and in some cases also the lowest—mean rating that each objective receives.

The smallest cluster, i.e., cluster 5, rated almost all objectives very low, with the excep-
tions of onboard safety maximization, providing high quality products and maintaining
family quality of life. Finally, clusters 1 and 4 appear to have many similarities in the ratings
of the objectives, with the main exception being the “Work with family” objective, which
was very highly rated in cluster 1 but received a very low rating in cluster 4. In general,
some intrinsic (self-actualization) objectives like “Work by the sea” and “Be independent”
and some socio-psychological objectives like “Earn respect” and “Provide benefits to the
region” received higher ratings in cluster 1, compared to cluster 4.
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For a better representation of the ratings of the objectives in each group, the results of
Table 6 are graphically presented in Figures 1 and 2. Figure 1 is a spider graph of all the
objectives that are more related to the fishing business, and Figure 2 is the spider graph of
the ratings of all “lifestyle”, personal and social objectives of the fisher.
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Figure 1. Spider-graph representing scores of objectives of Greek fishers relative to their activity
per cluster.
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In order to further investigate the characteristics of fishers that are grouped together
in each cluster and to unravel any corresponding differences in the characteristics of the
fishing enterprises that these fishers operate, statistically significant differences in technical,
demographic and socioeconomic data between groups were tested using the Kruskal–Wallis
rank sum test. The mean values of the main socioeconomic characteristics are presented in
Table 7. Statistically significant differences are marked with asterisks.
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Table 7. Mean values of main socioeconomic characteristics per identified cluster.

Cluster 1
(Mean)

Cluster 2
(Mean)

Cluster 3
(Mean)

Cluster 4
(Mean)

Cluster 5
(Mean)

Total
(Mean)

Length of vessel *** (m) 11.05 16.44 9.11 9.26 7.23 10.56

Labor (Full-time Equivalents/FTEs) *** 1.34 3.45 1.50 1.00 0.83 1.49

Days at sea annually ** 163.09 173.72 164.42 155.48 147.33 161.10

Energy cost (EUR) *** 9046.01 24,497.04 5503.90 7400.51 3565.22 9448.16

Fuel consumption (lt) *** 17,196.86 58,046.23 9428.46 13,425.59 3868.24 18,793.69

Personnel costs (EUR) *** 14,363.51 45,000.04 8278.83 7820.20 3993.15 14,403.37

Unpaid labor costs (EUR) *** 7453.92 7185.81 7077.88 6398.71 5305.93 6870.08

Maintenance costs (EUR) *** 3775.25 12,375.39 2995.98 2606.70 1818.69 4214.74

Other variable costs (EUR) *** 17,641.84 52,595.61 10,860.84 9722.02 5222.65 17,521.62

Fixed costs (EUR) *** 1101.17 2614.07 1455.85 873.93 830.46 1260.62

Investments (EUR) *** 4744.47 10,721.59 2408.55 2899.07 1480.19 4288.28

Value of landings (EUR) *** 59,791.53 162,820.40 41,645.45 39,309.10 17,528.98 60,122.33

Percent of landings directed to main
fish market *** 26% 47% 10% 16% 6% 22%

Percent of landings directed to
wholesalers *** 13% 20% 14% 6% 2% 11%

Percent of landings directed to retail
markets *** 19% 8% 27% 19% 15% 19%

Percent of landings directly sold to
consumers *** 32% 16% 37% 44% 45% 35%

Percent of landings that are
self-consumed by family *** 5% 2% 4% 7% 21% 6%

Kruskal–Wallis rank sum test significance level: *** p < 0.01, ** p < 0.05.

The results of Table 7 indicate that the mean vessel length was higher in cluster 2,
which also had the highest labor inputs estimated as Full Time Equivalents per vessel.
As can be seen in Table 7, large-scale vessels were mainly grouped in cluster 2. On the
other hand, all other clusters had a mean vessel length less than 12 m. Cluster 5 especially,
had a very small mean vessel length and less than one FTE per vessel. Accordingly, all
inputs and costs were higher in cluster 2, with the exception of unpaid labor. High unpaid
labor costs are an indication of less commercial, family-owned and family-operated vessels.
Investment costs were particularly high in cluster 2 vessels, over twice as high as the
global mean.

Finally, an interesting finding is that in cluster 5, self-consumption was a significant
percentage of the overall distribution of products, while for cluster 2, almost half of the
catch is promoted to the central fish markets.

Additional Kruskal–Wallis tests were performed for the demographic variables of the
fishers. The analysis indicates that age, main occupation, education level, household size,
and number of family members engaged in the fishing activity vary significantly among the
five clusters—specifically, 22% of the fishers in cluster 5 stated that their main occupation
is not fishing. The percentage of respondents that had a different main occupation than
fishing was less than 6% in all other clusters.

Furthermore, younger and more educated fishers belonged to cluster 2. On the other
hand, older and less educated fishers belonged to cluster 5. The other clusters presented
similar age distributions and education status. Specifically, with regard to age, it should be
emphasized that over 90% of the fishers belonging to cluster 5 were older than 40 years of
age, while on the other hand, over 90% of fishers that belonged to cluster 2 were younger
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than 39. Fishers that belong to the age group of 40–64 years of age were distributed in the
clusters, with the majority (60%) belonging to clusters 1 and 4.

Furthermore, fishers in cluster 5 appeared to come from smaller households, which
is probably because the cluster consisted of older individuals whose children had grown
up. In addition, 82% of the fishers that belonged to this cluster mention no other family
member engaged in fisheries. This was also the case with cluster 4, while on the other hand,
fishers in clusters 1 and 2 worked with other family members.

The results of the analysis that were briefly presented in this section are further
discussed in the next section of the paper.

4. Discussion

The present study had a twofold aim. First, it aimed to examine whether fishers are
profit maximizers or whether they have multiple monetary and non-monetary objectives.
The study also aimed to identify groups of fishers that share the same objectives regarding
their activity and to explore the characteristics of the fishers belonging to each group.

As for the first aim of the study, the results presented in the previous section demon-
strate that though profit maximization is important for fishers, it is not their main objective.
Providing high quality products to consumers received the highest rating among fishers.
Achieving quality is known to be important to fishers [2] and other food providers. In our
analysis, however, the objective to provide high-quality products may be regarded as either
an end in itself or as a means to achieve higher profit resulting from quality price premiums.
In order to distinguish between actual quality providers and profit maximizers and unravel
the reasons behind the high rating of the “Provide high quality products” objective, further
investigation is required.

Another important finding in our study is that fishers value safety onboard and aim
to maximize it. As already discussed, fishing is one of the most dangerous professions in
the world, even though the thrill of the activity is sometimes known to increase fishers’ job
satisfaction. Most fatalities are due to extreme weather conditions, but as Willis et al. [68]
argue, many of them can be avoided by implementing minimum safety standards for fishing
vessels and training the crew. The updating of fishing vessels and equipment in terms
of safety can be encouraged through corresponding modernization programs. However,
evidence from Greece indicates that only a small number of fishing vessels (specifically,
111 fishing vessels) received funding for health-and-safety-related investments under the
European Maritime and Fisheries Fund—Operational Programme for Greece (EMFF OP)
2014–2020 (policy measure 3.1.8) [69]. This corresponds to a moderate absorption rate (56%)
for the relative measure [69], and clearly the number of funded vessels is particularly small
compared to the size of the Greek fishing fleet. Since fishers demonstrate an interest in
matters of safety on board, other reasons behind this moderate absorption rate should be
investigated, like bureaucracy or participation restrictions. Additionally, training courses
for fishers in matters of boat safety can be designed and the participation of fishers can
be encouraged.

The environmental objective included in our survey also received high rating from
fishers and seemed to be evaluated higher than profit maximization. Fishers’ activities are
linked to the local ecosystem and their local ecological knowledge (L.E.K.) is rich. This is in
accordance with the study of Arias Schreiber and Gillette [20], who emphasized that fishers
believe they guard nature and do not like to feel that they are perceived or mistreated
by authorities as being apposite to environmental movements. This negatively affects
their levels of job satisfaction and comes into direct conflict with their socio-psychological
needs for respect and social recognition. According to our study, social recognition is also
important for Greek fishers, who rated the objective of “Earn respect” and “Provide benefits
to my region” very high.

Arias Schreiber and Gillette [20] also argue that policies, in terms of strict regulations,
interfere with fishers’ self-actualization needs, like a sense of independence, since they
restrict them and direct them on how, where, and how much to fish. Likewise, the objective
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“Be independent” is also rated as important in our study, emphasizing the need for bottom-
up policies that take into account fishers’ local knowledge, experience and needs.

On the other hand, the results presented in the previous section indicate a lack of
interest in investing in the activity, expanding the business or adopting innovations. This
can be a critical issue that can hinders the modernization of the fleet and competitiveness
of the sector and should be considered by policymakers and further investigated by re-
searchers. This is also reflected in the not particularly high absorption rate of the relevant
policy measures in Greece. More specifically, in the context of the EMFF OP 2014–2020,
the absorptiveness of the policy measures related to investments in vessels corresponded
to 56% for policy measure 3.1.8, concerning health and safety, to 32% for policy measure
3.1.22, regarding added value, product quality and the use of discards, and to 81% for
policy measure 4.1.20, regarding energy efficiency and climate change mitigation [69].

In general, the results of our analysis indicate that non-monetary attributes are highly
valued by fishers, even more highly than profit. In particular, attributes of the activity
like working by the sea and being independent are important to fishers, which is in
accordance with many studies that focus on fishers’ job satisfaction. Young et al. [7]
as well as Holland et al. [37] reached similar conclusions and emphasized that fishers
continue the activity even when alternative sources of income exist, since they value these
other non-monetary attributes of fishing. Seara et al. [18], in their study, regarding fishers
in New England and the Caribbean, point out that the most important component in
job satisfaction in fisheries, is the self-actualization component, which includes aspects
of fishing like adventure, independence and challenge. Pollnac and Poggie [38], who
investigate fishers’ job satisfaction in southeast Alaska, reached analogous conclusions.
Additionally, intrinsic values, such as autonomy and competence, have been recognized to
influence UK fishers’ decision making by Christy et al. [48].

Apart from establishing the fact that fishers are not only profit maximizers, the results
of our analysis also demonstrate that they, in fact, have diverse objectives and that they can
be grouped into different objective profiles. The diversity of objectives and the ability to
build profiles of fishers according to these objectives has also been recognized in the study
of Hoshino et al. [41], that focused on Indonesian fishers.

In our case study, we identified five distinct profiles of Greek fishers based on their
ratings of potential objectives. Only one of these profiles seemed to resemble the “profit
maximizer” of the neoclassical economic theory. Fishers in cluster 3 rated profit maximiza-
tion as their second most important objective. The objective that received the highest rating
in this cluster was the provision of high quality products, but this may also reflect a strategy
to maximize profits through increased price premiums for quality products. This strategy
may also be reflected in the fact that the fishers in cluster 3 sell 40% of their products directly
to consumers, which allows them to receive higher prices. The vessels owned by fishers in
cluster 3 are small-scale (9.11 m length), with low costs and investments but a high value
of landings relative to costs. If we assume that the objective profiles of fishers are amalga-
mated into specific management strategies, then for cluster 3, this management strategy
aims more at income relative to the other clusters, through direct sales of quality products.
However, other objectives like investing in fishing activity, expanding the business or being
innovative were rated quite low by the fishers in cluster 3.

On the other hand, our analysis identified another “business oriented” profile of Greek
fishers that belonged to cluster 2. The fishers in this cluster rated the objective of investing
in fishing activity even higher than the objective of profit maximization. This was also
the only cluster that rated “Expand the business” relatively high, while “Be innovative”
received the highest rating in this cluster. It is also interesting to point out that fishers in
this cluster rated “Maintain satisfactory income instead of taking risks” lower relative to
other clusters. Looking at the data of Table 7, fishers in this cluster operated large-scale
vessels of an average length of 16.44 m, employed a lot of personnel and had higher costs,
investments and income. They also sold their products to central fish markets and, as
our data indicate, are younger and have a higher education level compared to all other
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clusters. From the policymaker’s point of view, fishers in cluster 2 are probably more
eager to participate in policy schemes and measures that aim for vessel and equipment
modernization. We should also emphasize that the environmental objective used in our
study also received a high rating in this cluster, together with cluster 1, which may come
into contradiction with previous studies that indicate that more experienced fishers rate
environmental objectives higher (e.g., [41]).

In fact, if we treat age as an approximation of experience, then fishers in cluster 5
should be considered as older and more experienced fishers. Fishers in this cluster valued
their families’ well-being (maintain quality of life) and safety higher than the other objec-
tives. However, they were quite indifferent compared to other clusters when it came to
income objectives as well as intrinsic values of the activity, like being independent. They
also rated social recognition in terms of “Earn respect” or business objectives like “Expand
business” and “Invest in fishing activity” as being unimportant to them. “Working with
family” was also unimportant for fishers in this cluster. These findings, together with
the fact that fishers of cluster 5 were older, operated very small vessels, occupied less
than one FTE, had very small investments and value of landings, and self-consumed a
high percentage (21%) of their catch, are an indication of what can be characterized as
“subsistence” fishing (see also data of Table 7).

These “subsistence” fishers will probably leave the activity in the following years and
may face succession problems since working with family and expanding or investing in
the business is not important to them. Our data also indicate that 22% of the fishers in
this objective profile had other main sources of income and were only part-time fishers. In
terms of policy, the fishers in this cluster, which was the smallest in size, were probably
more likely to respond and participate in decommissioning programs.

The fishers in this cluster seemed to aim at the provision of high quality products,
which were mainly directly sold to consumers, but this objective does not appear to
be intermediate to profit maximization, like in cluster 3. In fact, income and business
objectives received low ratings in this cluster. It appears that self-actualization needs and
socio-psychological needs were more important than basic economic needs for the fishers
in this cluster. Similarly, for small-scale fishers of cluster 4, working with family was
very unimportant. Though they operate small-scale vessels with low costs, low values of
landings, and low investments, the fishers in this cluster may be more reluctant to leave
fisheries since they value non-economic aspects of the activity more highly.

This was even more pronounced in fishers belonging to cluster 1. In terms of their
objective profile, fishers in this cluster resembled those in cluster 4 but rated non-monetary
values of the fishing activity, like “Be independent”, “Maintain family quality of life”, and
“Work at the sea”, even higher. Social objectives like “Provide benefits to the region” also
received high ratings from fishers in this group, while the environmental objective appeared
to be the most highly rated objective. Their environmental concern was also demonstrated
by their participation in training courses related to environmental issues, as 10 out of the
16 fishers who stated that they participated in such courses were from cluster 1. On the other
hand, all business objectives, like “Profit maximization”, “Maintain satisfactory income”,
“Invest in fishing activity”, and “Expand business”, as well as “Be innovative” objectives,
received low ratings from the fishers in this cluster. The main difference between cluster
1 and cluster 4 is that fishers in cluster 1 operated larger vessels and worked with more
family members than the ones in cluster 4.

Keeping in mind that the majority of fishers in our sample (63%) belonged to clusters 1
and 4, for which non-monetary values of fishing were very important, the necessity to take
these values into account in fisheries management becomes evident. As Sievanen et al. [70]
emphasize, policy measures that aim to control effort by encouraging fishers to exit the
activity may have a negative impact on fishers and their family’s well-being even if other
income sources are available. Pollnac and Poggie [71] and Seara et al. [18] reached the same
conclusion and emphasized the negative impacts on the overall well-being of fishers and
coastal communities that these management practices can generate.
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Arias Schreiber and Gillette [20] also argued that compensations received by fishers
for decommissioning and exiting the activity may address their basic economic needs but
do not necessarily compensate for socio-psychological and self-actualization needs directly
linked to their fishing activity. In this context, investigating fishers’ motives could guide the
appropriate specification of fisheries policy measures, which could have a ripple effect in local
communities, enhancing dimensions of economic, social, and environmental sustainability.

Taking into account the non-monetary values of fishing can help design conservation
and management strategies that promote well-being in fishing communities and preserve
fish stocks.

The results of our analysis contribute to the body of literature that emphasizes that
fishers cannot be viewed as pure profit maximizers and that unless policymakers take into
account fishers’ non-economic motivations, fisheries management will be ineffective [20,32].
For this purpose, policy planning could perhaps benefit from a more systematic gathering
and review of data regarding the motives and objectives of fishers or attributes of job
satisfaction in fisheries. One suggestion would be to include these types of variables in
the Data Collection Framework, as this would allow for more appropriate specifications
of fisheries policy measures, within the flexibility given to Member States regarding the
design of policy within the framework of the National European Maritime, Fisheries and
Aquaculture Fund Programmes.

5. Conclusions

In the present study, the motives and objectives of Greek fishers were examined
and analyzed in order to derive diverse objective fisher profiles. A set of 15 statements
representing these motives and objectives were rated by a large sample of fishers and used
to group together fishers with similar objectives. Five distinct objective profiles of fishers
were identified using multivariate statistical analysis. Demographic and socioeconomic
variables were also compared across the five types of fishers to identify similarities and
differences linked to these objective profiles.

The results of the analysis indicate that only one cluster of fishers could be identified
as mainly profit maximizers. There were other objectives linked to the fishing activity, like
the provision of quality food and the minimization of environmental impact, that were
more highly rated by the fishers in our sample. Additionally, though fishers seemed to
derive satisfaction from working outdoors and facing challenges, they valued safety and
aimed to improve the safety conditions on board.

Non-monetary values of fishing, like being independent, maintaining a good quality
of life for the family, working at sea, earning respect, and providing benefits to the region,
are also important, especially for small-scale fishers.

On the other hand, large-scale fishers also appreciated non-monetary values of fishing
but seem to value other business objectives like profit maximization and investing in their
activity, as well. They also exhibited more interest in being innovative.

Our analysis also demonstrates that the ratings of objectives led to five different profiles
of Greek fishers. Two of these profiles were business-oriented and profit-maximizing
fishers, with the former relating more to large-scale vessels. Subsistence fishers also formed
a unique cluster, consisting of very small vessels owned mainly by part-time and older
individuals. Two additional clusters that corresponded to the majority of the sample (63%)
consisted of mainly small-scale fishers, with average-sized vessels, that seemed to place
even higher value on non-monetary values of fishing. They enjoyed working at the sea as
well as the independence that the activity provides. They value their family’s quality of life
and wish to continue the family business as well as earning respect and providing benefits
to their region.

These results and considerations have a dual significance for fisheries management
and policy planning. First, they underline the need for bottom-up policies that take non-
monetary motives and objectives of fishers into consideration when it comes to predicting
the need for and participation in policy measures. Secondly, they emphasize the extent to
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which policies affect the overall well-being of fishers, their families and coastal communities.
This effect might extend well beyond the economic compensation received for exiting the
activity through, for example, decommissioning programs or other compensations and
subsidies provided to fishers.

Finally, it should be noted that even though this study provides useful and original
insights into Greek fishers’ motives and objectives, further analysis is required to fully
understand their decision-making. The role of other demographic variables like gender
could not be further investigated, since only four of the respondents were not male and no
statistical analysis could be performed between gender groups. The influence of collective
bodies like producers’ organizations and associations, as well as participation in training
programs, can be investigated in the future as well.
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