—

Methodology Report for Fleet
Socio Economic Variables
National Fisheries Data

Collection Program

Version 3

Athens, 2020



AGRICULTURE ECONOMICS RESEARCH INSTITUTE (AGR.E.R.I)

Alkmanos str., 115 28, llisia, Athens / T.: +30 210 27 55 086 / E-mail: info@agreri.gr

Scientific coordination : Dr Irene Tzouramani
Research Associates:  Dr Alexandra Sintori
Dr Angelos Liontakis
Dr Georgios Valakas
Stamatis Mantziaris, MSc
Ass. Prof. Petros E. Maravelakis

AGR.E.R.| partner: Magdalene Bardounioti



Contents

LO00] 01 =T ] £ S U PT P U UT TP PP PP PP U PR 3
TS o) T o] (= PP 5
TS o) Y o] o] (== (o] 3PP RPN PSPPI 6
Y 013 = Lo P T PRSP 7
I Y/ o TR0 - L= B O o] 1Yo 1o 1o ST 8
0 1o o o[0T 1o o PP PUPRRPY 8
A D E = =10 = SRS UP P PPUPPPPRPPPR 8

2. Target and Frame POPUIRLIAIL. .........coiiiiiii ittt ettt e ettt s et e e e sbb e e e e anneea e e 9
R B = 1= TR0 10 o1~ PP PP PP 12
3.1 NaAtiONAI flEOT FEOISTEL. ...ttt e et e e et e e e e e tb e e e e e enreeas 12
BT @ U T=T 1o ] F= T =PRSS 12
R @ 1 =T Yo U o= ST PR PR 12

ST U] o] 1o TN o 7> 0 = OO SPPPPPNS 13
o ST: Lo g o [T To IS =T | P PP PPRP 13
4.2 SEALTICALION .....eeeee ittt e et e e et e e e et e e e e e e st e e e e e e e e e e e e e e e anres 13
e ST L] o1 1= I v = 14
4.4 SAMPIE SEIECHION. ...ttt et e e et e e e e st bt e e e s aabb e e e e e aabb e e e e e e anbeeeeeeaa 18
Y= Lo g ][ ] 0] T PO PP OPPPPR 18

5. Estimation Procedure and MOAEIIING.........coiuuiiiiiiii ettt e e e et eer e e e e e e e eanes 19
6. Data QUALILY EVAIUATION. .......coieiiiiiei ettt ettt bbbt et e e e s e et bttt e e e e s e aanbb e ene e e e e e e e e nnbbe e e e e e e e annbeeeeames 26
6.1 Methodology REIEVANCE........coueiiii ettt e e st e e e s e et e e e e e ennees 26
6.2 ReSHS/OULPUL COMPIEIENESS. .. ..ttt e ettt e e e e e e e e e s e abb b e nreeeeeaeaaaeeeeaannne 26
6.3 ACCUraCY SAMPIING EITOLS ... oottt e ettt e e e e e e e e e e bbbt et e et e e e e e e s aa e s nbnbbneeeeeaaaeeeeaaannn 27
(30 70 Y- 1 0] ] L = =15 o S 27

(SRR B 0o )V - T4 o 4 o OO PP PP PP PP PPPPPPPPPPPPPTPRt 28



(SRR Y [ VT =T 0 U=l ol = g o PO UUUPPPRR 28

6.3.4 NON-TESPONSE EFTOIS ..ttt ettt s e s bt e e e s b e e e s e ba e e e s nbe e e s s b eeesenneeesnnneas 30

7 ACCESSIDIlItY ANA ClalitY.......ii i e e e e s s e e e e e s s abe e e s eme e e e s anraareeeeesanrnnnees 32
8 Coherence and COMPATADIlIEY............oiuiiiiiiie e 32
9 Caofidentiality, TranSparenCy and SECUIITY........ccoiviiiiiieie et ieree ettt inr et e e e e e sreeeeaaes 33
L o o [0 T i o T PSP P P PRPTPPPRPR 33

LS I =Y 0T [0 1= ) R 34
9.3 RESEAICNEIACR.E.R.L. ... et e e e e e e e e s e e e b et eeeaaaeas 34
9.4 Data COllECHION PrOCESS . ... oottt ee ettt e e e e e e e e et e et e e e e e e s e e aaaannbbnbeeeeeeaeeaeesaananns 35
9.5 Confidentiality Declaration FOLM............uuuiiiiiiiiiiiiii s e e ee e e ee e eea s s s s e s e s e e e e e aaeeeeeeeeeeessennes 36
10 General Data Protection REQUIALION. ............uiiiiiiiie ittt sm e 37
O - = W @ ]| 1= o] 1T o SR TURRR 37
10.2 Time of Keeping the Data in Identifiable FOrm.............oooveiiiiiiiiiii e 37
0T o | 1 TP PRR 37
10.4 Transmission of Data to Third Partie©S..........coouiiiiiiiiieiieee e e e e e e ee s 38
10.5 Confidentiality Agreements regarding the collection and processing of research.data................... 38
10.6 Data Protection Officer and Contact DetailS...............eeiiiiiiiiiiiiiiiie e 38
S 1= =Y TSRS 38
F N ] 1 TP PP UUPP PP PPPPPTR 40



List of Tables

Table 2.1 The segmentation of the Greek fleet according to the European Union Data Collection Fra(@&#)rk

and the national fleet register data (using the main gear class) posted on 13/06/2018............cccccccveeeeeennn. 10
Table 2.2The clustering scheme Gireek fleet segments* (based on the 13/06/2018 Fleet Registry)........... 10
Figure 2.1The process of clustering and the corresponding numbegssels per Cluster.............ccoccveeeennnee. 11

Table 2.3:The total number of vessels of Greek fleet after the clustering of segments (based or0/2013

R [Tl =T 111 ) T OO TP P PP PPPPPPPUPPPPP 11
Table 4.1List of gear types that have been merged to the strata GTR, HOK_A and HOK _B (based on the
13/06/2018 FIEET REGISINY.) . eeiiiieeeiii ittt ettt e e e e e et e et e e e e e e e s s s s ta e e eeeeaeeeseessasasntantaneraeeaeeesesanaannnnne 13
Table 4.2The population of fishing vessels per stratum (based on the 13/06/2018 Fleet Registry)............ 15
Table 4.3 The fleet strata with the respective margin of errors used to determine the sample.size............. 16
Table 4.4:Sample size of fishing vessel per stratum (based on the 13/06/2018 Fleet Registry).................. 17
Table 4.5The sample size of fleet segments. The sample size is zero when there are no vessels on a population
segment after the CIUSTEIING........oorii ettt e e e st b e e e st e e e e atbeeeae e 18
Table 4.6The coverage rate per main gear and vessel IeNgh..........oooiiiii e 18
Table 4.7:Evolution of proposed sample coverage rate during the years..............cccooo e, 19

Table 5.1Linea Regression between Ftithe equivalents and segment, length, days at sea, fishing time...21
Table 5.2.Linear Regression between Fuel Consumption and segment, capacity unit(s), days at sea, tripa8uration.

Table 5.3Linear Regressin between Fuel Cost and the product of Fuel consumption by segment and segddent

Table 5.4.Linear Regression between Other vamatbsts and Commercial costs, segment, length............... 25
Table 6.1:Parameters utilized to build control ranges and fiX PriCES..........ocuviiiiiiiiiiiieii e 29
Table 6.2:Considered parts of the fleet for the construction of the ranges............occoeveiii e, 29
Table A.1 The activity variables, the data sources and the data collection methad....................................40
Table A.2 The economic variables, the data sources and the data collection methad..............cccoooveeeen 40
Table A.3 The social variables, the data sources and the data collection methad.............ccccoovviiiinniinnnn, 41



List of Abbreviations

Abbreviation Term

CNR Complete non-response errors

Ccv Coefficient of variation

DCF Data Collection Framework

DFN Drift and/or fixed netters

DRB Boat dredges

DRH Hand dredges

DTS Demersal trawlers and/or demersal seiners
FPO Vessels using Pots and/or traps

GNC Encircling gillnets

GTR Trammel nets

HOK Vessels using hooks

LHM Handlines and pole-lines (mechanised)
LHP Handlines and pole-lines ( hand-operated)
LLD Drifting longlines

LLS Set longlines

LTL Troll lines

MAR Missing at random

MCAR Missing completely at random

MGO Vessels using other active gears

MGP Vessels using Polyvalent ‘active’ gears only
MNAR Missing not at random

PGO Vessels using other Passive gears

PGP Vessels using Polyvalent ‘passive’ gears only
PMP Vessels using active and passive gears

PNR Partial non-response errors

PS Purse seiners

SB Beach seines

BB Beam trawlers

™ Pelagic trawlers

H.C.M.R. Hellenic Centre for Marine

HAGDEMETER Hellenic Agricultural Organization — Demeter
I.M.B.R.I.W Institute of Marine Biological Resources & Inland Waters
AGR.E.R.I Agricultural Economics Research Institute

F.R.I Fisheries Research Institute



Abstract

This report presents the methodological framework developed for the collection and analysis of
socio-economic variables, in the context of the National Fisheries Data Collection Programme for
the periods 2017-2019 and 2020-2021. It explains the data frame and describes the probability
sampling survey for data collection. In addition, it presents the target and frame population as
well as the main sources of information utilized. Also, the report explains the ways used to
determine the sample size and how the sample is selected. The fishing gears, the vessel length,
the importance of each fleet segment as well as the geographical location of the vessels are used
to determine the sample size and the sample distribution. In the majority of cases where the
statistical inference about the population cannot be derived by census data, it is based on an
inference to the active population of the fishing vessels. Afterwards, the report describes the
methods that ensure the quality of both the raw data and the statistical analysis, such as the
unbiased indicator (coverage rate) and the indicators of variability (coefficient of variation and
confidence intervals). Finally, it presents information on the availability, cohesion and
comparability of data, along with the procedures applied to ensure confidentiality of data.



1. Type of Data Collection

1.1 Introduction

The present report describes the methodology adopted to collect socioeconomic data in the
fisheries sector in accordance with Council Regulation 1004/2017 (EC) and Commission
Implementing Decision (EU) 2019/909). Also, the report presents the methods used to ensure
the data quality according to the European Statistical System (ESS) (Eurostat, 2014). The report
includes the description of data accessibility, coherence and comparability as well as the
principles of data confidentiality and security.

Hellenic Agricultural Organization — Demeter (HAODEMETERand Hellenic Centre for
Marine Research (H.C.M.R). are the scientific partners of the Programme. More specifically, the
Agricultural Economics Research Institute (AGR.E.R.I) and the Fisheries Research Institute (F.R.I)
of the HAO-DEMETER organization participate in the Programme. AGR.E.R.l is responsible for the
collection and evaluation of socioeconomic data in the fisheries sector. F.R.l is responsible for
collecting scientific data on fisheries in the North and Central Aegean. The Institute of Marine
Biological Resources & Inland Waters of the H.C.M.R. contributes also to the implementation of
the National Programme and is responsible for collecting scientific data on fisheries in the South
Aegean, the lonian Sea and the Cretan Sea.

1.2 Data Frame

Even though the ideal survey method is the census, the special characteristics of the Greek fishing
fleet such as the large number of vessels and the large geographical dispersion of ports, prevent
the implementation of such a survey. Particularly, the Greek fleet consists of more than 14,000
vessels, 94% of which are smaller than 12 meters. In addition, the fishing fleet is distributed
across more than 200 ports. Therefore, the majority of the economic and social variables of the
fleet is collected by Probability Sample Surveysing face to face interviews and structured
guestionnaires. Moreover, other data sources are used as it is explained on section 3. The
sampling frame presented below takes into account the classification of the national fleet
according to vessel length and fishing gear, following the Commission Implementing Decision
(EU) 2016/1251 (European Commission, 2016).

The chosen method of sampling is the stratified random samplingto take into
consideration additional features of the Greek fleet, such as individual fishing gear (type) and
geographical distribution. Tables A.1, A.2, and A.3 in the Annex present the collection method
(census or probability sample survey) and the data sources for the activity, economic and social
variables. Since the Greek management system does not involve individual quotas or other
fishing rights, the following economic variables are not collected.



Income from leasing out quota or other fishing rights
Value of quotas or other fishing rights
Lease/rental payments for quota or other fishing rights

The sample unit is the vessel and it is selected from the Greek vessel registry that
corresponds to December 31th of the reference year. Moreover, the sample unit and, therefore,
the sampling frame are common for the economic and effort variables following the Commission
Decision 2010/93/EU (European Commission, 2010 - section A.1.1).

2. Target and Frame Population

The target population is the total number of registered vessels in the Greek fleet. The fishing
gears are divided into active, passive and polyvalent gears (active and passive), as Table 2.1
presents. According to Data Collection Framework (DCF), the vessel length (in meters) in the
Mediterranean Sea is categorized into the following groups: 0-6m, 6-12m, 12-18m, 18-24m, 24-
40m and the respective group names used in this report are VL0006, VL0612, VL1218 and VL1824
and VL2440. Table 2.1 shows the total number of fishing vessels of the Greek fishing fleet by basic
gear and length category, features that determine the segments of fishing fleet. It is worth
mentioning that the values of Table 2.1 may diverge from the respective data of each year Annual
Report. This may happen for the following reasons:

- Table 2.1 includes values of the national fleet register posted on 13/06/2018, while
the corresponding table in each annual report uses the national fleet register that
corresponds to the December 31th of the reference year.

- The characteristics of the population may be adjusted according to the sampling
results when a different main gear from fleet register is declared in the field research.

Table 2.2 and Figure 2.1 show the fleet segments that are merged either for the
presentation of results or for the sampling design. The clustering refers to the vessel length
variable per main gear. In order to categorize the fishing vessels, the clustering is necessary for
both sampling and confidentiality purposes? following the guidelines of STECF (2009). In most
cases, clustering does not affect the aggregated segment, due to the small number of clustered
vessels per segment. Table 2.3 presents the total number of vessels per fishing gear after
clustering. The number of inactive vessels is not taken into account a priori as no information is
available. Thus, the target population is the same with the frame population, as already
mentioned.

1 See COMMISSION DECISION of 18 December 2009 (adopting a multiannual Community Programme for the
collection, management and use of data in the fisheries sector for the period 2011-2013).



Length Category
Gear Classes VLO0006| VL0612 VL1218 VL1824 VL2440
Beam trawlers (T B)B 0 0 0 0 0
Demersal trawlers and/or demersal
. 1 109 28 98 146

w» | seiners (DTS3
h .
é‘-‘g Pelagic trawlers (TM) 0 0 0 0
v Purse seiners (PS 84 136 26
S | Dredgers (DRBDRH) 11 35 0
< | Vessel using other active gears (MGO 0 0 0 0

Vessels using Polyvalent ‘active’ gears

0 0 0 0 0

only (MGBR
» Vessels using hooks (HOK 1551 2117 181 8 0
S | Drift and/or fixed netters (DFN 3719 6155 130 2 0
% Vessels using Pots and/or traps (FPQ 68 321 5 1 0
> . .
g Vessels using other Passive gears (PGQ 0 0 0 0 0
@ : p —

Vessels using Polyvalent
a g Poly passive’ gears . . . . .

only (PGR
Vessels using active and passive gears (PM 0 0 0 0 0

Table 2.1: The segmentation of the Greek fleet according to the European Union Data Collection
Framework (DCF) and the national fleet register data (using the main gear class) posted on 13/06/2018.

Merged Class Clustered Class
Number Number Total vessel number after
Length Length .
Gear Class o of o of clustering
gory Vessels gory Vessels
DFN VL1824 2 VL1218 130 132
DRB VL0006 11 VL0612 35 46
DTS VL0006 1 VL0612 109 110
VL1218 5
FPO VL0612 321 327
VL1824 1
HOK VL1824 8 VL1218 181 189
PS VL0612 2 VL1218 84 86

Table2.2:The clustering scheme of Greek fleet segments* (based on the 13/06/2018 Fleet Registry)

*The first column indicates the main fishing gear for each cluster. The second column indicates the vessel length merged into the

segment of the fourth column. The third column indicates the number of vessels merged, the fifth column includes the number
of vessels per segment before the clustering and the last column presents the total number of vessels after the clustering per

segment.

2 There is no clear community decision on the classification of the hand dredgers (DRH) in the categories of main
gears. Therefore, DRH fishing gear has been classified as boat dredgers (DRB) due to their common features.
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Merged Clustered
Segment Segment
2+130
DFN —132
VL1824
DRB 11+35 DRB 6
VLO006 VL0612
1+109
DTS =110
VL0006
FPO 5+1 FPO 6+321 FPO =327
VL1824 VL1218 VL0612
8+181
HOK 189
VL1824
2+84
=86

Figure2.1:The process of clustering and the corresponding number of vessels per cluster.

Gear Class VL0006 | VL0612 V01218 V11824 V12440 Total
DFN 3719 6115 132 0 0 10006
DRB 0 46 0 0 0 46
DTS 0 110 28 98 146 382
FPO 68 327 0 0 0 395
HOK 1551 2117 181 8 0 3857

PS 0 0 86 136 26 248

Table 2.3: The total number of vessels of Greek fleet after the clustering of segments (based on the
13/06/2018 Fleet Registry).
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3. Data Sources

3.1 National fleet register

The Greek National Fleet Register (NFR) is held by the Hellenic Ministry of Maritime Affairs and
Insular Policy and it is the primary source of information for the categorization of fleet segments
per gear class and vessel length. The NFR is frequently updated at regular intervals and is
available at http://ec.europa.eu/fisheries/fleet/index.cfm. The NFR includes information on the

capacity and some other characteristics of each vessel, such as the port of registry, the vessel
length, the year of construction, the capacity, the horsepower as well as the main and secondary
fishing gear.

3.2 Questionnaires

For the sample probability survey of the no census variables, a structured questionnaire drawn
up by AGR.E.R.I has been used from the beginning of the Programme and is continually updated
to better serve the purposes of the survey. The questionnaire is filled out by face-to-face
interviews with fishermen, while correspondents are fisheries scientists who receive the
appropriate yearly training for the correct completion of the questionnaires. Moreover,
correspondents receive written instructions and they are in contact with AGR.E.R.l research team
for questions and clarifications. H.C.M.R and F.R.l are the responsible institutes for the collection
of the questionnaires.

3.3 Other Sources

Data of electronic report system (ERS) from vessels and satellite-based Vessel Monitoring
System (VMS) are additional sources of information. The Ministry of Rural Development and Food
has an internal agreement with HAO-Demeter and H.C.M.R. to provide ERS data exclusively for
the proper implementation of the Multi-annual Programme. These data refer to the logbook of
all fishing vessels with length more than ten meters, the beach seiners (SB) with length less than
10 meters and the vessels which are larger than six meters and utilize the following fishing gears:
handlines and pole-lines (mechanised) (LHM) and drifting longlines (LLD). Thus, these data can
be utilized to estimate activity variables, such as: days at sealanding weightand value of
landings The transmission of the above information excludes vessel identity for confidentiality
reasons.

Finally, it should be noticed that the Ministry of Rural Development and Food provides
HAO-Demeter with the list of vessels that utilize fishing gears that need a special fishing permit,
i.e. SB, LHM LLD. This information is also used to categorize the Greek fleet by basic tool.

12
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4. Sampling Frame

4.1 Sampling Strategy

A sampling scheme of stratified random sampling without replacement is chosen for the
probability sample survey. The sample unit is the vessel and it is selected randomly from each
segment as it is described below. The stratified random sampling of the Greek fleet is considered
the most proper sampling technique due to the heterogeneous features of segments. It is noted
that the stratified random sampling was also applied in the previous years of the National
Fisheries Data Collection Program implementation.

4.2 Stratification

The stratification of Greek fleet is done by the variables: gear class and vessel length. Additional
stratums (gear type level 4), are considered for vessels using drift and/or fixed netters (DFN):
GNS, GTN and GTR). Also, two stratums are considered for the gear class Hook: Hook A, includes
the gear types (level 4): LHP, LLS and LHM. Hook B includes the gear types (level 4): LHM and LLD.
Table 4.1 shows the gear types (1% column) that have been merged to the strata GTR, HOK_A kot
HOK _B (4™ column). The gear type GNC has been categorized into GTR strata due to statistical
and confidential reasons.

Length Number of . Length

Gear Type Category Vessels Sampling Stratum Category
GNC VL0006 3 GTR VL0006
GNC VL0612 1 GTR VL0612
GTR VL1824 2 GTR VL1218
LHP VL0006 117 HOK_A VL0006
LHP VL0612 71 HOK_A VL0612
LHP VL1218 3 HOK_A VL1218
LLS VL0006 1418 HOK_A VL0006
LLS VL0612 1890 HOK_A VL0612
LLS VL1218 45 HOK_A VL1218
LTL VL0006 15 HOK_A VL0006
LTL VL0612 19 HOK_A VL0612
LHM VL0006 1 HOK_B VL0612
LHM VL0612 47 HOK_B VL0612
LHM V01218 43 HOK_B VL1218
LLD VL0612 90 HOK_B VL0612
LLD VL1218 90 HOK_B VL1218
LLD VL1824 8 HOK_B VL1218

Table4.1: List of gear types that have been merged to the strata GTR, HOK_A and HOK _B (based on the
13/06/2018 Fleet Registry)
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Furthermore, the geographical distribution of vessels is taken into consideration for the
construction of strata. As it is explained below, the features gear classand vessel lengthare
accounted for the determination of sample size, while the registry port is used for the distribution
of the sample over geographical areas. Following the sampling scheme of the biological data
collection, the Hellenic coastline and marine area is divided in 12 major areas and stratified
sampling will be carried out using these areas as -geographic- strata. These areas are the
following: Argosaronikos (ARGSAR), Chios - Mytilene (CH-MIT), Central lonion (C-ION), Crete
(CRETE), Cyclades (CYCL), Dodecanese (DODEC), Evia (EVIA), North lonion (N-ION), South lonion
(S-ION), Thermaikos Gulf (THERM), Thracian Sea-Limnos (THR-LIM) and Volos-Sporades (VOL-
SPOR). F.R.l is responsible for the coordination and collection of questionnaires in the regions:
Chios - Mytilene, Thermaikos Gulf, Thracian Sea-Limnos and Volos-Sporades. H.C.M.R. is
responsible for the remaining areas. The specific fishing gear, the population size for each area
and the total population for each stratum are presented in Table 4.2.

4.3 Sample Size

The sample size is determined by the specific gears and the length category as it is presented in
the first column of Table 4.2. The registry port of each vessel is accounted for the distribution of
sample over geographical areas. The variable days at seawas selected among the activity
variables in order to determine the sample size in each segment (auxiliary variable) and the
margin of error affecting the sample size was determined by the importance of each individual
fishing gear (see Table 4.3). The level of statistical significance for all segments is set at 10% (z =
1.64). The sample size of each segment is estimated using the following equation (Dattalo, 2008;
Moura, 2016):

1’10 - N (4 1)
n=——— .
ng + (N - 1)
where N is the population size of each segment and
z% - s
n, = (4.2)
0 e?-xX

where s is the standard deviation kaL X is the average of the auxiliary variable (days at sef based
on the previous reference year data (see Annex Tables A.4 and A.5).

The sample size of each segment, as it was calculated by equation 4.2, is adjusted
according to equation 4.3 when the population size of a segment is very small and the sample
size is relatively large (n/N>0.05) (see e.g. Thomson, 2002).

n

nadj = m (4.3)
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ARGSAF CHIMIT GION CRETE CYCL DODEC EVIA N-ION SION THERM THRLIM VOLSPOR Total

DRB 0612 27 2 1 0 1 0 0 1 0 4 9 1 46
DTS_0612 20 9 9 1 13 19 7 21 7 3 1 0 110
DTS_1218 5 0 0 3 9 3 1 0 0 0 3 0 24
DTS_1824 16 7 9 1 6 6 8 6 2 11 26 4 102
DTS_2440 29 12 5 7 4 4 13 2 2 39 25 4 146
FPO_0006 5 8 3 0 0 4 4 5 0 17 21 1 68
FPO_0612 11 12 2 0 0 16 13 7 0 166 93 7 327
GNS_0006 85 260 83 41 21 49 60 50 28 74 112 70 933
GNS_0612 178 241 143 46 23 40 52 123 31 149 133 78 1237
GNS_1218 10 0 3 2 3 1 0 1 1 2 2 0 25
GTN_0006 18 20 28 8 54 27 8 12 12 10 7 5 209
GTN_0612 72 23 50 8 100 30 25 55 33 20 38 20 474
GTN_1218 0 0 0 0 7 0 1 0 0 0 2 0 10
GTR_0006 231 258 318 118 85 155 244 371 150 262 206 179 2577
GTR 0612 583 303 471 276 255 322 388 626 247 402 403 168 4444
GTR_1218 13 9 5 7 27 15 5 2 1 1 10 2 97
HOK_A_000¢ 230 175 138 152 63 129 153 114 98 121 90 87 1550
HOK_A 061z 359 154 185 185 120 240 206 150 128 117 58 78 1980
HOK_A_121¢ 9 2 1 3 8 7 6 0 5 0 5 2 48
HOK B _061: 31 8 17 15 4 20 3 13 0 6 9 12 138
HOK_B_121¢f 12 5 11 18 13 37 4 2 4 6 17 12 141
PS 1218 21 5 12 3 5 4 19 4 0 4 7 2 86
PS 1824 27 4 12 4 4 1 24 8 1 13 24 14 136
PS 2440 1 0 0 1 1 0 6 0 0 12 5 0 26
Total 1993 1517 1506 899 826 1129 1250 1573 750 1439 1306 746 14934

Table4.2:The population of fishing vessels per stratum (based on the 13/06/2018 Fleet Registry)
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Sampling Straa Margin of Error
DTS_1824, DTS_2440,

GNS_0612, GTR_0612,

HOK_A_1218

PS_1218, PS_1824, PS_2440

FPO_0006, FPO_0612,

GNS_0006, GNS_1218, GTR_0006, GTR_1218, 15%
HOK_A_0006, HOK_A_0612, LLS_0006, LLS_0612

DTS_0612, DTS_1218,

GTN_0006, GTN_0612, GTN_1218, 20%
DRB_0612

5%

Table4.3: The fleet strata with the respective margin of errors used to determine the sample size.

After the determination of the sample size of the fleet segments, the sample size per
geographical stratum is determined using the method of proportional allocation (Eurostat, 2008):

ng, = g (4.4)

where n is the sample size per fleet segment, as it was calculated by equation 4.3, Ny is
the sum of vessels of the geographical area per fleet segment and N is the population size for
each segment. Using the proportional allocation, the proportions are respected and,
consequently, the share of a geographic stratum population to the total population will be similar
to the share of this stratum to the sample size. Decimal values of sample size were rounded up
to the nearest integer. The sample size per stratum is presented in Table 4.4.

In conclusion, the determination of sample size and the sample distribution was based on
the specific fishing segments and their importance by taking into account the most
representative auxiliary variable (days at sea) and the 12 major geographic areas. The total
sample size for the reference year 2018 is set to 861 vessels, divided according to the main fishing
gear and the length category, as shown in Table 4.5. Table 4.6 presents the sample ratio to the
population, per main gear and vessel length.

16



ARGSAF CHIMIT GION CRETE CYCL DODEC EVIA N-ION SION THERM THRLIM VOLSPOR Total

DRB 0612 1 1 1 0 1 0 0 1 0 1 1 1 8

DTS_0612 3 2 2 1 2 3 1 3 1 1 1 0 20
DTS_1218 2 0 0 1 3 1 1 0 0 0 1 0 9

DTS_1824 7 3 4 1 3 3 4 3 1 5 10 2 46
DTS_2440 8 3 2 2 1 1 4 1 1 10 7 1 41
FPO_0006 2 2 1 0 0 1 1 2 0 4 5 1 19
FPO_0612 1 1 1 0 0 1 1 1 0 8 5 1 20
GNS_0006 2 5 2 1 1 1 2 1 1 2 2 2 22
GNS_0612 11 14 9 3 2 3 4 8 2 9 8 5 78
GNS_1218 5 0 2 1 2 1 0 1 1 1 1 0 15
GTN_0006 1 1 2 1 3 2 1 1 1 1 1 1 16
GTN_0612 1 1 1 1 2 1 1 1 1 1 1 1 13
GTN_1218 0 0 0 0 3 0 1 0 0 0 1 0 5

GTR_0006 2 2 3 1 1 2 2 3 1 2 2 2 23
GTR_0612 11 6 9 5 5 6 7 12 5 8 8 3 85
GTR_1218 4 3 2 2 8 5 2 1 1 1 3 1 33
HOK_A_000¢ 4 3 3 3 2 3 3 2 2 3 2 2 32
HOK_A 061z 23 10 12 12 8 15 13 10 8 8 4 5 128
HOK_A_121¢ 5 1 1 2 4 4 3 0 3 0 3 1 27
HOK_B_061: 10 3 6 5 2 7 1 5 0 2 3 4 48
HOK_B_121¢ 5 2 5 8 6 15 2 1 2 3 7 5 61
PS 1218 9 3 6 2 3 2 9 2 0 2 3 1 42
PS 1824 10 2 5 2 2 1 9 3 1 5 9 6 55
PS 2440 1 0 0 1 1 0 3 0 0 6 3 0 15
Total 128 68 79 55 65 78 75 62 32 83 91 45 861

Table4.4:Sample size of fishing vessel per stratum (based on the 13/06/2018 Fleet Registry).



Length category

Fishing gear VL0006 VL0612 VL1218 VL1824 VL2440
DEN 61 176 53 0 0
DRB 0 8 0 0 0
DTS 0 20 9 45 41
FPO 19 20 0 0 0
HOK 32 176 88 0 0

PS 0 0 42 55 15

Table4.5: The sample size of fleet segments. The sample size is zero when there are no vessels on a
population segment after the clustering.

Length category

Fishing gear VLOO06 VL0612 V011218 V011824 V12440
DFN 1,64% 2,86% 40,15% - -
DRB = 17,39% = = =
DTS - 18,18% 37,50% 45,10% 28,08%
FPO 27,94% 6,12% = = =
HOK 2,06% 8,31% 46,56% - -

PS = = 48,84% 40,44% 57,69%

Table4.6:The coverage rate per main gear and vessel length.

4.4 Sample Selection

The sample selection, as already mentioned, is random, producing one random number for each
fishing vessel of the Fleet registry. The random numbers are produced by computerized routine
and receive values from 0 to 1. For each stratum of sampling, vessels are sorted from the lowest
to the highest random number. Then, the number of vessels is selected according to the sample
size in each stratum. The sample of each stratum includes the vessels with the smallest random
values. In this way the selection of sample is achieved without replacement and each vessel has
an equal probability to be selected.

A complementary sample is selected according to the above classification, in order to
address non-response of the sampling unit. If the complementary sample is exhausted in the
defined geographical areas, sampling shall be carried out in adjacent areas and in vessels with
similar characteristics in terms of vessel length and main fishing gear.

4.5 Sample Evolution

The main differences of proposed sample size during the years occur due to the changes of the
segments’ significance. Table 4.7 shows the coverage rate of proposed sample in relation to the
population from 2012 to 2018 for each fleet segment. Over the years, there are small differences
in coverage rates between fleet segments. These small differences are due to the population size
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and not due to the sample size. Also, in some cases, as in the DTS segment, even greater

significance is attributed to larger vessels. For example, DTS segment with length 18-24 m has

45.10% coverage rate compared to 28.57% of the year 2017. Moreover, the previous sampling

schemes classified some vessels to the PGP segment, while the present does not. The main

reason for this decision is that vessels previously classified to the PGP segment have high

variability of the second gear type, while using a main gear type systematically.

Gear Segment 2012 2013 2014 2015 2016 2017 2018
DFN VL0006 - - 5.04% 5.02% 2.15% 2.11% 1.64%
DFN VL0612 - - 5.43% 5.01% 1.86% 1.86% 2.86%
DFN VL1218 - - 30.40% 30.30% 28.65% 28.78 40.15%
DRB_VL0612 - - - - - - 17.39%
DTS VL0612 31.75% 30.14% = = = 28.43% 18.18%
DTS VL1218 - 52.29% - - - 51.43% 37.50%
DTS VL1824 33.78% 34.17% 30.78% 30.77% 30.00% 28.57% 45.10%
DTS VL2440 10.87% 21.56% 21.69% 23.03% 20.00% 20.00% 28.08%
FPO_VL0006 - - 31.82% 30.07% 40.00% 38.36% 27.94%
FPO_VL0612 - - 30.14% 30.23% 16.72% 16.47% 6.12%
FPO_ VL1218 = = 50.00% 53.84% = = =
HOK_ VL0006 - - 15.35% 15.04% 6.28% 6.15% 2.06%
HOK VL0612 = = 5.16% 5.01% 9.14% 8.90% 8.31%
HOK VL1218 35.07% 32.08% 33.05% 30.39% 43.56% 43.44% 46.56%
PGP_ V0006 8.43% 8.30% - - 37.50% 33.33% =
PGP V0612 6.28% 6.00% - - 38.46% 35.71% -
PGP_ V1218 34.93% 32.54% = = = = =
PS VL1218 36.60% 35.63% 30.69% 31.03% 36.14% 36.14% 48.84%
PS VL1824 33.93% 33.58% 30.36% 30.60% 22.22% 22.22% 40.44%
PS VL2440 50.32% 51.61% 51.61% 51.61% 50.00% 50.00% 57.69%

Table4.7:Evolution of proposed sample coverage rate during the years.

5. Estimation Procedure and Modelling

5.1 Estimation

Statistical inference of population for the economic and social variables is based on the inference

of the sample to the active population of fishing vessels, where applicable. No estimation is made

for the variables that result from census. The Horvitz-Thompson (HT) estimator (Horvitz and

Thompson, 1952) is used to allow correct generalization of the sample statistics to the population

parameters per fleet segment:

n
Y= Z yim !
i=1

(5.1)
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where ; = n,./N, is the inclusion probability for each stratum, n,. the number of active
vessels in sample per stratum and N, is the number of active vessels in population per stratum.
At a pilot stage, the population features will be estimated using linear regression analysis, to
explore possible estimation models that can be used in the future.

Using the above formula, the number of inactive vessels of the population per stratum is
also estimated, before the estimation of other variables3. The estimation is done for the stratums
less than 12 meters in length, except for the stratums using the gears SB, LLD and LHM, where
inactivity can be based on ERS information.

The economic variables: Consumptn of fixed capital and Valueof physicalcapital are
estimated using data from both the probability sample survey (replacement value) and the NFR
(mean LOA and number of vessels per fleet segment), as it is suggested by Perpetual Inventory
Methodology (PIM) (European Commission, 2006). More specifically, the “degressive”
depreciation function is used for the variable 