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Abstract

The importance of fisheries and their central role in creating strong relationships in the territories of some coastal communities
has generated a revision process of the Common Fisheries Policy (CFP) with the inclusion of Fishery Local Action Groups in the
definition of bottom-up local development strategies that involve the participation and planning capacity of fisheries
communities. Nowadays, in some EU areas, there is a lack of information on fishermen activities from a technical-economic
point of view, with negative consequences in fishery planning at the local level. The present study provides an analysis of the
economic performance of the vessels operating in the area of the “Stretto” Coast FLAG in Southern Italy. The information on
costs and revenues have been gathered in 2015 through a technical-economic survey on a sample of 34 fishing vessels
representing 24.11% of the total number of vessels active in the area. The direct survey aims at quantifying specific economic
indicators in order to link the data on fishing effort with those on the profitability of enterprises, differentiated into 3 classes of
Gross Tonnage (GT), for an assessment of the technical and socio-economic results of fisheries in the area.
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1. Introduction

The fisheries sector in Calabria shows particular issues and aspects related to environmental and socio-economic
differences of the various maritime sectors. In general, underdeveloped conditions are known to characterize the
economy of Calabria from the rest of Italy. The causes of this situation can be traced back to some determinants,
going from the insufficient organizational level in various sectors to the lack of infrastructure and to difficult
environmental conditions. On the other hand, the complexity of the fisheries sector is due to the interdependence
among biological, technological (vessels, gears and equipments) and economic and production factors (families,
cooperatives, companies, management problems, etc.) (Marciano, Gulisano, & Strano, 2011).

Notwithstanding the complexity characterizing this sector, it is also true that the small-scale fisheries could
represent an important sustainable resource for coastal areas, even if it is necessary to tackle the several issues and
problems concerning the fishing activity (Cambie, Ouréns, Vidal, Carabel, & Freire, 2012). Indeed, some of the
municipalities of the Calabrian territory are characterized by a high level of fish production and moreover, the
fisheries sector is strongly and positively linked to the other sectors important for local economy. The European
Fisheries Fund (EFF) Regulation 1198/2006 (EC, 2006), through the application of Axis 4 provides for a wide range
of actions to help fisheries communities through the implementation of local strategies for the sustainable
development of fisheries areas. Nowadays, the lack of adequate and proper information at a local level about the
socio-economic aspects of fisheries evolves into a vulnerability for policy planning activities (Lam, Sumaila, Dyck,
Pauly, & Watson, 2011).

The economic assessment by adopting indicators measuring performance of fisheries allows local governance to
identify the most proper development strategy and, therefore, the best management plan (Cambié, Ouréns, Vidal,
Carabel, & Freire, 2012). In particular, costs and incomes are important variables in determining fishing behavior
(Gordon, 2010).

In this context, the present study assesses the main economic results of the fisheries of the “Stretto” Coast FLAG
in South Italy (Marciano, Romeo, & Cozzupoli, 2015). The methodological approach has been subdivided into three
phases: in the first one, a statistic analysis has examined both the socio-economic situation of the interviewees and
the techno-structural characteristics of the vessels. Later, the sample has been segmented on the basis of Gross
Tonnage (GT) into three classes (0-4; 5-10; >10). The budget analysis has been carried out and the obtained average
values have allowed to describe the costs and incomes for each group, with a distinction between variable cost and
fixed cost and the identification of various indicators, in order to assess the level of economic performance. The last
phase examines the perceptions by fishermen of their needs and exigencies in order to improve the efficiency and
profitability of their activities. The study is structured in the following way: Section 2 describes the collected data
and the used methodology, section 3 shows the obtained results and the last section deals with conclusions.

2. Methodology
2.1. Data collection

A techno-economic survey was conducted during the period July-August 2015 about fishing vessels operating in
Calabria, in the “Stretto” Coast FLAG area, located in the Tyrrhenian coast of the province of Reggio Calabria,
including the landing points of Villa San Giovanni, Scilla, Bagnara Calabra, Palmi and Gioia Tauro. The vessel
owner or members of the crew were interviewed face-to-face through a questionnaire properly prepared for the
retrieval and the subsequent processing of the income statement of each vessel (Baldari, 2006). The questionnaire is
structured in three parts. The first one deals with the interviewee’s basic information (age, marital status, education
level, the year and reason for the beginning of activity, legal form of enterprise, fishing category, authorized fishing
systems in license, the most adopted fishing system, number of crew members). This part includes the
characteristics of the vessel (Gross Tonnage, Engine Power, auxiliary deck equipment, on-board electronic
instrumentation, gears used for fishing). The second part refers to the income statement related to the costs, earnings
and fishing days in order to quantify specific economic indicators (Baldari, 2006). The last part includes an analysis
of the exigencies of the fishermen. Data were collected from a random sample of 34 fishing vessels representing
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24.1% of the total number of vessels operating in the study area. As regards the structural indicators of the observed
sample, the total GT represents 25.4% of the area and the Engine Power is 29.4% of the total FLAG area (tab. 1).
Moreover, the average Gross Tonnage and average Engine Power are higher than the total of area. The average age
of the fleet, on the contrary, is lower than the average of the FLAG area. As for the fishing systems, those identified
are: Hook and Lines (20.6%), Gillnets and Entangling nets (29.4%), Harpoon (8.8%), Surrounding Nets (8.8%),
Driftnets (11.8%) and Trawls (20.6%).

Table 1. Comparative structural characteristics of the main population and sample of the field survey

Fleet average

Vessels Gross Tonnage (GT) Engine Power (kW) age
FLAG Municipalities

number % GT % a.v kW % a.v a.v
Bagnara 63 44.7 1,173 654 18.6 8,090 624 1284 28
Gioia Tauro 22 15.6 383 213 174 2,300 17.7  104.6 30
Palmi 33 234 80 4.5 2.4 981 7.6 29.7 40
Scilla 18 12.8 132 7.4 7.3 1,350 104  75.0 29
Villa S. Giovanni 5 3.5 26 1.4 52 240 1.9 48.0 33
Total FLAG 141 100 1,794 100 12.7 12,961 100 919 32
Sample 34 24.1 455 254 134 4,040 312 1241 23

Source: data processing from Fleet Register and direct survey
2.2 Performance indicators and data analysis

In order to describe the structure of key costs, revenues and profits, it has been adopted the technique of
economic budget. The concepts used in the budget analysis are defined as follows:

e  Fishing Income (FI) is calculated through the multiplication of the daily average revenue for fishing system
by working days. For the trawl vessels in this voice were considered also the subsidies.

e Total costs are classified into variable and fixed costs. The former comprehend running costs (fuel,
ordinary maintenance of vessel, engine, auxiliary equipment and fishing gears; cost of food and provisions
for crew; cost of fishing bait, ice and crates), labour cost and taxes. The latter consider depreciation costs,
repair cost, interest on invested capital'. The value of the investment includes the initial value of acquiring
the fishing vessel and all of the equipment necessary to carry out fishing activity.

This economic structure is only partially reflected in the approach used by official statistics (cf. Mannini &
Sabatella, 2015). The main performance indicator is the Gross Profit (GP), obtained by taking off from FI, the
Running Cost, Labour Cost, Taxes and Repair Cost (STECF, 2015). The calculated economic indicators refer to the
ratio between the GP and the Fishing Effort indicators such as GT, kW, total annual Fishing Days. In addition,
specific performance indicators, such as the ratio between the initial value of invested capital, obtained by
calculating the initial value of means of production (vessel, engine, gears and equipment) and the GP; the ratio
among the GP, the total number of Fishing Days and the Fishing Days per man (Baldari, 2006). A further aspect
which is analysed is the percentage of the principal fishing system, obtained from the ratio between the FI of the
principal fishing system and the total FI (tab. 2).

" The depreciation cost is calculated by linear formula (by considering the initial value of the means of production divided by the lifetime
declared by respondents, expressed in years). Dealing with interest on invested capital, it is considered the initial value of the necessary means of
production with an interest rate of 2.18%, obtained from the average of the interest rates on government bonds of the period 2012-2014.
Regarding wages, the most common compensation system consists in remunerating 50% of the obtained income, and in the calculation the paid
contributions are included; for seasonal workers, they are paid by day..
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Table 2. Economic Indicators.
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Typology

Finalities

Indicator

Symbol

Unit of measure

PROFITABILITY
INDICATORS

Economic compensation of
the sector, according to
principal variables.

Gross Profit= Fishing
Income - Y (Running Cost,
Taxes, repair cost, labour
cost )

Gross Profit per unit of
tonnage

GP/GT

€/GT

Gross Profit per unit of
engine power

GP/kW

€/kW

Gross Profit per invested
capital

GP/CV

Gross Profit per fishing
days

GP/Day

€/Day

Gross Profit per total
fishing days crew

GP/FDc

€/Day/Man

Fishing income of Principal
fishing system on total
Fishing Income

Fi/FI

%

INVESTMENT
INDICATORS

Assessment of efficiency, in
terms of invested capital of
production process.

Capital Value= sum the
initial value of used means
of production (vessel,
engine, equipment)

Capital value per total
fishing days crew

CV/FDc

€/Day/Man

3. Results and discussion

3.1 Socioeconomic characteristics

The socio-economic characteristics of the fishermen who answered the questionnaire are shown in Table 3. The
descriptive analysis of the sample highlights that workers engaged in the fishing activity are exclusively male. The
average age of the interviewees is quite high and is of 50 years; in particular, 35.3% of the sample appears to have
an age of more than 60 years, underlining a lack of generational change. With regard to the level of education, data
indicate that the 47.1% have attended a lower secondary school and none of the interviewees has an academic

degree.

The main legal form is Cooperative Society, with 58.8% on the total. Moreover, regarding the years of work
experience, it is observed that 88.2% is in the range over the 20 years, witnessing the long tradition that this activity
has on the examined territory. Indeed, 94.1 % of the interviewees affirmed they had inherited the fisheries from their
own families and come from different generations of fishing activity.

Table 3. Socio-economic characteristics.

Variable Absolute Value % Variable Absolute Value %
Gender Legal Form

Male 100 100 Cooperative Society 21 61.8
Female 0 0 Individual enterprise 13 382
Age Main fishery activity

20-29 4 11.76 Yes 28 82.4
30-39 2 5.88 No 6 17.6
40-49 9 26.47 Years of experiences

>50 19 55.88 1-5 0 0.0
Education 6-10 1 29
Primary education 5 14.7 11-15 3 8.8
Junior High school 16 47.1 16-20 0 0
High school 13 38.2 >20 30 88.2
Academic degree 0 0

Source: Field survey, 2015.
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3.2 Techno-economic results

The next table summarizes the techno-structural characteristics of the detected vessels (tab. 4). The arrangement of the
vessels follows the GT classes and includes three classes of magnitude. Regarding the adopted fishing systems, of the 34
surveyed vessels, 12 result using only one fishing form. By analysing the different GT classes with the related main
fishing system, it is highlighted, for the GT range between 0 and 4, the dominance of the systems that do not require a high
fishing effort such as Gillnets and Entangling nets anchored and Driftnets. Instead, the intermediate range (from 5 to 10
GT) involves the vessels with the Hook and Lines system; moreover, for the highest class GT (> 10) the prevailing system
is the Trawls, requiring the most effort between the identified systems.

Table 4. Structural characteristics of vessels of the sample

Total
Total ;:::Il‘ Crew fishing
Vessels Principal fishing system Other adopted systems fishing  GT kW days 2 members days
system @ crew
(FDo)
1 Gillnets and Entangling nets Surrounding Nets 2 1 40.4 250 4 1,000
2 Gillnets and Entangling nets Hooks and Lines 2 1 44.1 270 2 540
3 Gillnets and Entangling nets ~ Surrounding Nets 2 1 147 190 4 760
4 Gillnets and Entangling nets ~ Gillnets and Entanglingnets 2 1 210 126 3 378
5 Gillnets and Entangling nets Driftnets 2 1 243 210 1 210
6 Gillnets and Entangling nets Hooks and Lines 2 1 12.5 216 1 216
E 7 Gillnets and Entangling nets Surrounding Nets 2 2 103.0 300 2 600
T 8 Gillnets and Entangling nets Hooks and Lines 2 2 41.0 194 2 388
=
9 Gillnets and Entangling nets Surrounding Nets 2 2 235 295 2 590
10 Driftnets Driftnets, Hook and Lines 3 2 735 280 2 560
11 Driftnets Gillnets and Entangling nets 2 3 74.0 265 2 530
12 Sumounding Nets 1 3 74.0 233 5 1,165
13 Sumounding Nets 1 4 43.0 205 5 1,025
14 Gillnets and Entangling nets Driftnets, Hooks and Lines 3 4 65.0 135 3 405
Average 2 20 46.7 226.4 2.7 598
15 Hooksand Lines Sumounding Nets, Gillnets s 520 20 3 630
and Entangling nets
16 Gillnets and Entangling nets Driftnets 2 8 73.5 235 2 470
17 Hooksand Lines Surrounding Nets 2 9 1380 239 2 478
5 Surrounding Nets, Gillnets
= 18 Hooksand Lines and Entangling nets, 4 9 139.7 295 2 590
n Drifinets
h Surrounding Nets, Hooks and
19 Driftnets Lines, Gillnets and 4 9 1052 319 2 638
Entangling nets
20 Hooks and Lines Surrounding Nets 2 10 139.0 155 3 465
21 Harpoon 1 10 130.0 91 2 182
Average 2.5 8.6 1031  221.3 2.3 493
22 Hooksand Lines 1 11 105.0 240 2 480
23 Harpoon 1 12 127.0 100 4 400
24 Sumrounding Nets Hooks and Lines 2 18 159.0 258 6 1,548
25 Harpoon 1 19 169.1 85 2 170
26 Hooksand Lines Surrounding Nets, Driftnets 3 21 294 220 3 660
= 27 Trawls 1 24 199.0 200 2 400
; 28 Trawls 1 28 81.0 230 3 690
Ao Trawls Hooks and Lines 2 29 588 278 3 834
30 Trawls 1 33 353.0 232 2 464
31 Hooksand Lines Gilnets and Entanglingnets, 34 2940 178 3 534
iftnets
32 Trawls 1 36 199.0 165 3 495
33 Trawls 1 44 331.0 230 3 690
34 Trawls 1 58 551.6 230 3 690
Average L5 282 2044 2035 3 620

Source: Field survey, 2015.

The FI value tends to increase with the increment of the GT classes. In the highest dimensional category (> 10
GT), with an average FI value of 235.646, the prevailing vessels are those adopting the Trawls systems; in
particular, the analysis of the FI shows a good response in terms of production for such a system. At the same time,
this range will highlight the highest values of the FI for the vessels n.31 (Surrounding Nets and Hook and Lines) and
n. 24 (Hook and Lines, Gillnets and Entangling nets and Driftnets) with more than 400,000 Euros (tab. 5).
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Table 5. Economic results
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The analysis of explicit costs shows the highest values to the items Wages and Running Costs. Among implicit
costs, the items related to the average value of depreciation costs and the interest on invested capital tend to grow
with the increase of the GT dimensional classes. The average value of the GP, as in the case of the FI, increases with
the increment of the GT dimensional classes. As regards economic efficiency indicators, it was calculated the ratio
between the GP product and the fishing capacity indicators (GT, kW); these indicators deal with the ratio between
the GP and the value of the invested capital (CV), the ratio between the GP with the total Fishing Days (FD) and the
Fishing Days per man (FD/man). Moreover, the value of invested capital was compared with the total days per man
(tab. 5). The data analysis shows that the ratio both between the GP and the GT, and between the GP and the kW
tends to decrease with the increase of the considered dimensional classes. A further aspect concerns the ratio
between the GP and the invested capital; also in this case, it is evident a decreasing trend and, for larger vessels, a
lower efficiency of the financial result compared to the invested capital. The next indicator analyses the percentage
of FI obtained by the main fishing system with respect to the total of the FI. In the lowest dimensional class (0-4GT)
and in the intermediate one (5-10 GT), the average value of the incidence of the main FI is respectively equal to
58.7% and 61.9%. The highest is characterized by a high incidence of FI dimensional class of the main system, the
average value of which is 91.8% (tab. 5).

By analysing the needs and suggestions highlighted by the interviewees in order to improve the socio-economic
conditions of the fisheries sector, it is evident the persistence of various issues previously tackled (Baldari, 2006).
The table 6 summarizes the priorities identified during the interviews.

Table 6. Exigencies expressed by the fishermen.

Expressed exigenci Priority level

Productive structures and infrastructure

Engine Benefits on excise duty for fuel and engine replacement. [ X X ]
Fishing gear Mesh at 18 mm for drifnets. [ X X ]
Shipbuilding Lack of shipyards and high costs for towpath and launching. @ @

Necessity of a fish market. o0
Commercial structures Realization of fish processing and/or storage plants. eee
More information on public announcement and a support in - @ @ @

Technical assistance preparation of aid applications.

Professional Training Absent. [ ]
Certification Building an Area Brand. -]
Promotion and marketing Little developed. (=X =]
“Other

Realization of a regional fishing calendar for target fish and gear. [ X ]
Ban on fishing for Drawling vessels within 3 miles of sailing required by small fishing. o000
Regquest for fishing tourism licenses even for small-scale fishing. [ ]
Greater consideration for small-scale fishing at political level and within the fishing community. o200
Pollwtion: complaining about the lack of attention by municipalities about the outlets of purifiers. [ X ]
Necessity of new licenses for commercial fishing. o900
Trend toward innovation: low. [ ]
Stricter controls and greater restrictions for not professional fishing. o000
Regulations: complaining about too strict, complex laws and controls. [ X X ]

Source: Field survey, 2015.

Conclusions

Recently, there is a growing need for more detailed socio-economic information related to local fisheries in the
Mediterranean Sea, in order to provide economic advise about policy tools to support fisheries communities. The
economic performance indicators presented in this paper have been computed following a methodology that allows
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to define the main technical, social and economic aspects related to fisheries in the "Stretto" Coast Flag in Calabria,
Southern Italy. The carried out socio-economic analysis highlights that the fisheries sector presents a scarce
generational turnover for the low availability of young workers to bear the sacrifices of the fishing activity. Another
weakness is the low level of education, as it is evident from the survey. In general, these two aspects can represent a
restraint to the effectiveness of a policy addressed to the processes of innovation and definition of new development
strategies.

Regarding the three GT classes, economic results show that the group over 10 GT, with the trawls as the mainly
adopted fishing system, not only has the highest average annual gross profit but also requires the greatest capital
investment. Unlike the other two groups, having an artisanal fisheries connotation, the trawls fishing system is not
very selective and has a significantly negative environmental impact because of the damage to the seafloor
ecosystem and the catch of many pelagic species of non-commercial value.

In general, fishing activity is profitable for all GT classes and fishermen could show low interest for
development policies aiming at the diversification of fisheries in order to limit fishing effort. Fishing tourism may
not be very attractive for the fishermen using the trawl system; at the same time, even the small-scale fishermen are
poorly oriented towards this activity, considered slightly profitable for the low tourism flow and the limited number
of tourists per vessel.

The obtained results give an insight into the economic performance of the fishing fleet of the area of the Stretto
Coast Flag, and constitute a reference point for decision makers involved in the definition of the new local
development plan, which should be related to the real conditions of the area.
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