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Introduction

Based on socio-economic studies, fishing is considered a complex activity worldwide, arising from the
interrelation of different groups of fishermen, limited and valuable resources, and an increasing demand
for supply in the consumer market (Pinello ef al., 2017). The main objectives of socio-economic studies
are to analyze the livelihoods of people directly involved in the fisheries, employment opportunities,
profitability levels of the activity, and demographic patterns. Beach seine fishing, in the form of fishing
cooperatives, is the only permitted fishing gear for bony fish in Iranian waters of the Caspian Sea during
the six-month fishing season from mid-October to mid-April. Various studies have evaluated the social
problems (Forouhesh Tehrani, 2013), economic conditions (Dad et al., 2013; Yazdani et al., 2017) of bony
fish from beach seine fishing cooperatives. The beach seine fishery plays a crucial role in the livelihoods
and income of local fishermen, and it also serves as a significant source of protein for coastal
communities. However, there is a lack of comprehensive information on the socio-economic performance
of the fishery. This study aimed to evaluate various socio-economic indicators of existing beach seine
cooperatives in the Golestan province during the 2020-2021 fishing season, including employment, costs,

remuneration, profitability, livelihood, and demographics.
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Methodology

The socio-economic variables were collected through a sampling survey and by completing a
questionnaire from the beach seine fishing cooperatives located on the West (Miankaleh) and East
(Gomishan) coasts of Golestan province. The survey period spanned one calendar year, coinciding with
the fishing season from October 6, 2020, to April 14, 2021. A stratified random sampling strategy based
on ecological characteristics was designed (Pinello et al., 2017). Given that the total number of active
beach seine fishing cooperatives was less than 50 (13 on the west coast and 3 on the east coast), 50% of
the cooperatives were selected for sampling, i.e., 7 cooperatives from the West coast and all 3 cooperatives
from the East coast. The questionnaires consisted of 76 separate variables, and the data were analyzed in 4
indicator groups: social, economic, socio-economic indicators, and demographic characteristics (Pinello et
al., 2017). Indicators were derived from the questionnaire variables to evaluate the socio-economic status
of beach seine cooperatives.

Results

The 16 beach seine fishing cooperatives provided a total of 416 employment opportunities, and the
contribution of the West coast was 73.6% (306 jobs) and the East coast 26.4% (110 jobs). The average
(£SD) working hours per engaged crew based on national full-time equivalent were calculated as 1.23 +
0.3 for the entire coastline and 1.37 + 0.4 and 0.84 + 0.1 for the west and east coasts, respectively. The
variable costs along the coast were estimated at 14.4 billion Tomans in Iranian currency, of which
personnel costs accounted for 67.3% (9.7 billion Tomans) and repair and maintenance costs, 17.7 % (2.54
billion Tomans). The average monthly remuneration per crew member engaged along the entire coastline
was estimated at 2,526,786+1,155,876 Tomans, and on the West and East coasts at 2,709,892+1,291,226
and 2,099,540+786,939, respectively. The economic profit for all the fishing cooperatives and
cooperatives on the west and east coasts was negative. The average break-even revenues per cooperative
for the entire and the West coast were calculated as 50.8 +2.3 and 2.8 + 1.4 billion Tomans, respectively,
but a negative number for the East coast. The catch to achieve the average break-even revenues would be
1,376,186 + 81,934 kilograms per cooperative for the entire coast and 82,573 + 56,589 kilograms for the
Eest coast. The average age of the crew member was 48.5+7.3 years, and the average number of
households per crew was 4+0.42. The share of beach seine fishing activities in the household income was
42 %.

Discussion and conclusion

The beach seine fishing cooperatives on the West coast create employment opportunities 2.8 times greater
than the East coast. The national full-time equivalent working hours indicated that the crew engaged along
the entire coast and the west coast work 23% and 37% higher than the national reference level,
respectively, and 16% lower on the East coast. Personnel costs, i.e., remuneration, account for the largest
share (67.3 %), and repair and maintenance costs ranked second (17.7 %) among the five variable cost
indicators, which are consistent with the previous findings for the cooperatives along the Caspian Sea

(Salehi et al., 2016). The negative economic profit of the cooperatives reveals that this fishing activity is
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not profitable. To reach the break-even revenues, the catch amount of each beach seine cooperative must
increase 56 times greater than the current catch, that is, it must increase from the current 24.6 +11.3 tons to
1,376.1£81.9 tons per cooperative. The members of the fishing cooperatives are mainly middle-aged
people with an average age of 48.5+7.3 years, which is very similar to the average age of fishermen for
Kilka fisheries in the Caspian Sea (47.7 years) (Taghavimotlagh et al., 2020). Reducing the number of
active members of the beach seine cooperatives and renovating the fishing equipment is proposed to
increase the economic performance of the cooperatives.
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Figure 1: Location of the beach seine fishing cooperatives on the coast of Golestan Province, where the sample
cooperatives are marked with a red circle
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Table 1: Definition of indicators used for the socio-economic characteristics of beach seine fishing cooperatives
Indicator Definition

Employment opportunities The number of jobs available within the cooperative

Total engaged crew The number of different individuals working on the cooperative

Engaged grew-l Full-Time Equivalent The ratio between the working hours of the crew members and the FTE national
(FTE) national

Average working hours per crew Average working hours per crew employed during the fishing season
Personnel costs Remuneration plus insurance of the crew members

Fuel (Gasoline and diesel) and lubricant costs for fishing vessels and machinery
(tractors and cars)

Costs of repair and maintenance of fishing vessels, fishing tools and equipment,
and machinery

Costs of consumable materials (staff food, materials (e.g., battery) for the services
of the machinery)

Commercial costs Costs for selling the fish caught from the activity of beach seining.

including energy, personnel, commercial, repair and maintenance, and other
operational costs

A combination of book-keeping, cooperative insurance, legal expenses, bank
costs, and fishing license renewal

Depreciation cost The ratio of the purchase value of each asset component to its service life in years.
Calculated by multiplying the annual interest rate of 20% (Central Bank of Iran,

Energy costs
Repair and maintenance costs

Other Operational costs

Variable costs

Fixed cost

Opportunity cost . .
pp Y 2020) and the tangible asset value of the cooperative
Revenue The total income from the beach seine fishing activities
Gross cash flow Revenue minus operational costs (i.e., Variable and fixed costs)
Economic profit Revenue - (operational costs + depreciation costs + opportunity costs)
. N . N L - .
Break-even revenues (Fixed costs opportunity costst depreciation costs)/[1—(operational
costs/revenue)]
Remuneration per FTE? zﬁr;%rglel costs divided by the nationally approved minimum remuneration based

the age, literacy level, the household size of the crew member and household

Demographics income from fishing activity

G610 120 b Jlw 0 domo adilaico ST QQM obiwl oy vwo sl Sglai Jeli of 81 I g Lol sldces,d dlowi Y Jguo
\fee—yvad

Table 2: Number of employment opportunities and different individuals working in beach seine fishing cooperatives
in Golestan province by fishing area for the exploitation year 2020-2021

Indicator West coast East coast Entire coast
(Miankaleh) (Gomishan)

Number of active cooperatives 13 3 16

Number of employment opportunities 306 110 416

Employment opportunities per cooperative (= SD) 24 (£5) 37 (£15) 26 (+10)

Number of different individuals working 477 110 587

Number of different individuals 37 (x14) 37 (£15) 37 (x13)

Working per cooperative (= SD)

! Daily working hours based on the national level equals 7 hours and 34 minutes (General Directorate of
Cooperatives, Labor and Social Welfare, 2020), and the working hours at national level for each engaged crew for
149 days of fishing activity in beach seine cooperatives (equivalent to 6 months and 10 days) are 1094 hours.

2 The nationally approved minimum remuneration is 2.2 million Tomans in Iranian currency (General Directorate of
Cooperatives, Labor and Social Welfare, 2020)
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Figure 2: The average annual working hours per crew engaged in beach seine fishing cooperatives in Golestan
province by fishing area for the exploitation year 2020-2021
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Figure 3: Variable costs by group in beach seine fishing cooperatives in Golestan Province by fishing area for the
exploitation year 2020-2021
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Table 3: Income (in Tomans) of beach seine fishing cooperatives in Golestan Province by fishing area for the
exploitation year 2020-2021

Indicator West coast East coast Entire coast
(Miankaleh) (Gomishan)

Revenue from bony fish 11,880,783,757 2,234,089,429 14,114,873,186

Revenue from sturgeon 378,061,649 0 378,061,649

Total revenue 12,258,845,406 2,234,089,429 14,492,934,835

Revenue per cooperative 942,988,108 744,696,476 905,808,427

(= SD)

(+499,219,366)

(+73,365,187)

(+421,911,777)
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Table 4: Economic profit (in Tomans) of beach seine fishing cooperatives in Golestan Province by fishing area for the
exploitation year 2020-2021

Indicator

West coast
(Miankaleh)

East coast
(Gomishan)

Entire coast

Total revenue

Operational costs (Variable and fixed

costs)

Depreciation cost
Opportunity cost
Economic profit of cooperatives
Economic profit per cooperative

(+ SD)

12,258,845,406
12,986,011,230

1,579,696,466
3,797,929,650
-6,104,791,940

-469,599,380
(£149,216,022)

2,234,089,429
2,073,038,964

241,662,781
649,763,209
-730,375,525
243,458,508

(£41,208,543)

14,492,934,835
15,059,050,193

1,821,359,247
4,447,692,859
-6,835,167,465

-427,197,967
(+181,610,715)
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Table 5: Break-even revenues (in Tomans) of beach seine fishing cooperatives in Golestan Province by fishing area for
the exploitation year 2020-2021

Indicator West coast East coast Entire coast
(Miankaleh) (Gomishan)

-511,925,372,616 8,347,310,188
Break-even revenues of cooperatives (in 812,428,394,154
Tomans) -39,378,874,817 2,782,436,729 50.776.774.635
Break-even revenues per cooperative (£ SD) (£43,946,722,369) (£4,054,440,176) (=3 6’ 1 73’ 7 6’ 205)
Catch (kg) to reach the break-even revenues of 247,719 22,018,976
cooperatives
Catch (kg) to reach the break-even revenues 82,573
per cooperative (+ SD) (£56,589) 1,376,186 (+81,934)
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Table 6: The household size (person) of beach seine fishing cooperatives in Golestan Province by fishing area for the
exploitation year 2020-2021

Indicator West coast East coast Entire coast
(Miankaleh) (Gomishan)
Household size of cooperatives 20,66 473 2,537
Household size per cooperative (= SD) (159+64) (158+69) (159+62)
Household size per crew (£ SD) (4+0.91) (5+0.73) (4+0.42)
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