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Abstract

The annual operating costs of coastal fishing vessels are identified
and ‘analysed. The costs are divided into fixed costs and variable
cests. The latter is subdivided into consumable cocsts and
non-consumable ccsts. The main factors affecting each cost item are
indicated and examined. Particular emphasis is.placed on investment
and crew costs. It is shown that it is possible to determine the
highest investment cost compatible with a feasible volume of
production, realistic fish price and a reasonable profit margin. It is
also possible to determine the minimum fish price to satisfy a given

investment cost and a reasonable profit margin.
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Introduction

Improving the eccnomy of coastal fishing could be realised by

increasing annual revenues and reducing annual expenditures.Annual

operating outlays for fishing vessels operating in coastal waters
cculd be divided 1intoc predictable and unpredictable cost items. The
ma jor part of the predictable cost items is the cost of capital of the
fishing vessel. The unpredictable cost items includes all the
op2rational costs of the ship. It 1is also possible to divide the
anaual operating costs into fixed costs and variable costs. The latter
costs could be alsc divided into ccnsumble and non-ccnsumable cost

it ams.

The investment cost of a coastal fishing vessel depends con severail
design and oreraticnal parameters of which ship size, engine powe-,
fishing equipment, degree of mechanisation and automation, etc., are
the predominaat facters. The investment cost, therefore, should be
se ected very carefully as it has a pronounced effect on the eccnomic

opi:ration of the fishing vessel.

Crew share represents the largest single operating outlay and s
usually taken as a certain percentage on the sales revenues. The
se_ection of an appropriate value for the crew share should be
examined very carefully sc as not to impair the eccnomics of the

fishing cperations.

Th:s paper is an attempt tc examine the main factors affecting annual
expenditures of coastal fishing vessels so as to determine appropriate
values of investment costs and crew shares compatible with the currert

conditions of fish prices.
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Operational Cost Analysis For Coastal Fishing 111

1. Analysis of Annual Expenditure, E

The annual expenditure, E, could be divided into Fixed Expenses and

Variable Expenses as follows:

a. Fixed Expenses, E

The fixed expenses are composed of:

- Annual Depreciation, ED

- Cost of Capital, Ec

- I E
nsurance, E o

- Overheads, EO

- Fees, EFE

- Maintenance and Repair (Routine Work), EMR
Annual Depreciation, ED, does not represent expenditure for the

investor.

b. Variable Expenses, E_

The variable expenses are composed of:

i. Consumable Items: Fuel 0il (EFO), Lubricating 0Oil (ELO), Ice

(EI), Fishing Gear (EPG) and Provisions (EPR)'

ii. Non-Consumable Items: Commission (ECOM)’ Crew Share (ECR),

Accidental Repairs (EAR)’ Interest on Operational Expenses (EOE)

It 1is evident that the minimum fish price per kg depends con the

various ccst elements, and reduces with increasing annual catch, see
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Fig. (1).

In order to evaluate the minimum produc
coastal fishing vessels, it is neces

various cost elements.
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1.1 Investment Cost

A fishing vessel is, in fact, an investmani_*'
is also an integral part of a global system :
preserving and transporting fish in a good ‘
cost, therefore, should be compatible
economic conditions of coastal fishing. [
‘.“

The choice of a suitable type, SlWEb )

- Catch size and composition
- Average selling price of the catch

- Seasonal fluctuations

- Geographical and climatic conditions
- Social conditions
- Legal and regulatory requirements
- Depth of water in fishing port
- Availability of credit facilities, etc.
|
The initial cost to satisfy certain operat
depends on the following main factors: :j'
i. Material of construction q”“
ii. sSize of vessel '
iii. Type, power, RPM of main engine L
iv. Degree of mechanisation and automation
v. Quality and capacity of fishing eq
vi. Quality and versatility of outfitt:
vii. Quality and variety of electronic e

viii. Quality, number, etc. of crew ac
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In general, the cost of a fishing vess

following main divisions:

A. Steel hull: (including deck houses, F.O.,
Rudder, Engine seatings, Masts, etc.),'ll
This item represents about 25-35 %.

B. Main engine: (including stern gear, Sh
This item represents about 20-30 %.

c. Fishing Equipment: (Trawlwinch, gallowa?‘?f
etc.

i

This item represents about 10-15 %.

D. Electronics: (Radar, echo sounder, fisk
communication systems, etc.).

This item represents about 3-8%.

E. Auxiliary Machinery + Various Systems:
. 1 |
This item represents about 10- 15 %.

F. Outfit work: (Bollards, fairlaids,‘J

This item represents about 2-6 %.

G. Accomodation + Galley:

This item represents about 5-8 %.

H. Painting & Cathodic Protection:
This item includes shot blasting, pr:
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antifouling, non-plip coatings, etc.

This item represents about 2-5 %.

I. Miscellaneous:

This item represents about 8-10 %.

In general, the building cost of a fishing
the following equation:

2 (C.N.) + f3 (LxB) + f4 (P

f5 (crew No.) + f6 (Degree of Mechanisati

mation) + f

c =f (L) + £
s 1

8 (Auxiliaries) + f9 (outfitt.

10
i.e. c, =) fj x50 %= different c
j=

1.2 Capital Depreciation

E = «a c
S
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i
L]

Cost of depreciation

Rate of depreciation

o
1

Cs = Ship cost

1.3 Cost of Capital

The cost of capital includgq
remaining part, and in gener

available locan.

. Fixed instalments:

The annual cost of capital 1 K
i,*‘
l

C, i i a ) m »

s
= ===== { 1 + i(n-g-j) }
n-g ‘

Ey
]
where : i = rate of interest :!ﬂ
n = loan period, y.ﬁrc" (
g = grace peried, years \‘

c8 = borrowed capital

Ecj = cost of capital 1&1‘

N = ship life, years

ii. Initial Cost is Paid as Lump Sus

the beginning of the ship &
¢
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where: CR = Capital Reccvery Factor (1)

1.4 Insurance

f
18|

The cost of insurance could be estimtqﬁj a
b
HE

40k
TR

Brn = Spnetebe

1.5 Overheads

1.6 Maintenance and Repair
The total cost of maintenance and repair !




TR
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sum of the different cost elemen - an

E =E_ + EH + E_+ E

l
| i}
MR T °P at e i

|
"

where: c
P,H,A and E relate to Propulsion ﬁﬂ“
Equipment respectively. Howevi

could be simplified and treated
i
it
u
1.7 Fuel 0il il g

1“

E=¢:.C8

MR
The annual cost of fuel oil gpu]ﬁy“

EFO = bf 5 PB X 24 x K x m 1P
=1 —:‘l

o i

where: t i |
b, =S.F.C. kg/HP/hour ‘ k A ]
' Py = MCR of main engine ‘El i
K = Power utilisation

r
ko= bRk
j=1
m = number of fishing
n = number of voyagii:
Cg = fuel price/tonne |

Pj» tj = Proportions of pem

r = number of periods l‘
i\
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Fig. (25: Engine po

1.8 Lubricating O;i.l

The annual cost of lubricating oi

FLo=bexPBx,24xkxmx

where:

- Specific L.O. censumptic
[
= L.0. price/tonne |

1.9 Ice : LR
The annual cost if ice cculd be c:
i
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EI = bi % Qx Cice
where :
bi = specific ice consumptio
Q = annual fish caught, kg

C,ce = Price of ice/kg.

1.10 Fiahing_gggr

The annual cost of maintenan

estimated as follows:

= a
Bec = re” Sre

where: C_. = cost of fishing gear

- 1.11 Provisions
The annual cost of provisions coul

EpR = QPR xJ xmXxn
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2. Estimation of Annual Expendi ture
2.1 Fixed Expenses

The total annual fixed expenses could be related to the initial cost

of the ship as follows:

where:
QF =2 Gj’ g m D€y INy O MR

where, D,C, IN, O and MR stand for: Depreciation, cost of capital,

Insurance, Overheads, Maintenance and Repair.

It is pcssible to estimate o by analysing ccst data from the cperating

fishing fleet.

2.2 Variabel Expenses

The total annual variable expenses could be determined from the main

cost elements as follows:

E,= $E,, j=F0, LO, I, FG, PR, COM, CR, AR, OE

where:

ro, LO, I, FG, PR, Com, CR, AR, OE stand for fuel, lub. ocil, ice,
fishing gear, provisions, commission, crew share, accidental repairs

and interest on operational expenses.

However, these variable cost elements could be ccmbined into the
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Eoom = %com™V

where :

V = value of catch

1.13 Crew share

The crew share depends on the fisl

\

could be estimated as follows (2): {
1

H

E = O v ‘I‘:

CR CR ° ‘

(1 -« )

where a.p = acg COM

1.14 Accidental Repairs

r_
The cost of accidental repairs coul

percentage of the ship cost, i.e.

EAR = am. C.

rate "i". The interest on these e
(1) '
z f’»

where: 'Ej = sum of operatic
1 . - | 280 | &




following equation:

vJ“‘l b ’

where: R = annual revenue

g = exploitation time

31 = a factor taking accc
easily related to

@, = a factor taking account

directly related iﬂl
63 = a factor taking acce 1

c -
8
o = a factor taking acco
related to the Rev
% = a factor taking- acc

3. Total Expenditures

The total annual expenditures, ther

E 832.1 %. X5

4. Upper Limit of Investment Cost

The optimum value of investme
should be compatible with
Overinvesting in coastal fishing
may have a deleterious '
Under-investing, on the
expenditures but will have

5
Y X, . =, O, CF
E ".L @, .. X XJ =4q, ¢ g

) xj‘qﬂ




revenue. It 1is essential,;{f*f

value of the investment cost fo

as to be compatible with

revenues.

An approximate value for the u

determined from the profit equ

their basic parameters: §
t
lh
Assuming that the profit *

"Cs“, i.e.:

where : N = Profit fagi;%.

Then, an expression for the
coastal fishing vessel co
and Revenue parameter - al

cg SR (1 -0, -

. This expression is rep
of the limiting inve
values of' fish catch
values of profit f




Fig. (3) Variation o

investment cost and cperating cendit
|

Similar expressions and o i

particular case when the

However, a mere realistic v
should be based cn




should take into account
Revenues and Expendituras!
uncertainties. Therefore,
cost should be considered w

5. Example

it
|

It is required to estimate tt

fishing vessel operating unde:
Catch rate, kg/hour |
Average fish price per to
crew share

B

Exploitation time, days/yea i

*g 1ﬁj

Solution 1

Using the above data, t '

This price will only ?-?‘;-<
exceeding 13.0 m. .

6. Conclusions

From the foregoing ar




such as:

Investment Cost, Annual Revenue, Explc
2. It 1is essential to estimate the

for a projected coastal fishi

conditions so as to ensure an ac

3. It 1is essential to collect data
could be used to evaluate annua
of investment costs for project:

7. References

(1] H.  Benford, "Fundamentals
University of Michigan, August.
[2] M.A. sShama, "Factors Affectin
Efficiency", Alexandria Engi.

Ml 5 1989.

Alexandria Engineering Journal Tr.
|




