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OPERATIONAL COST ANALYSIS FOR COASTAL FISHING VESSELS

M.A. Shama
Head of Marine Engimeering And Naval Architecture Department
Facult'y of Engineering, Alexandria University
Alexandria, Egypt
Abstract

The annual operating costs of coastal fishing vessels are identified
and ‘analysed. The «ccsts are divided into fixed costs and variable
ccsts. The latter is subdivided into consumable ccsts 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 1is 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

Inpreving the eccnomy o ccastal fishing cculd be realised by
increasing annual revenues and reducing annual expenditures,Annual
operating outlays for fishing vessels operating in coastal waters

cculd be divided 1intc predictable and unpredictable ccst items. The

ok

major part cf the predictable cost items is the cost of capital of the

O

i

fishing vess=1l. The unpredictable ccst items includes all  the
craraticnal ccssts <of the ship. It 1s alsc vnesszible teo divide the
aniual operating ccsts inte £ d cests and variable ccsts. The lat

ixe
ivided intec ccnsumble and non-ccnsumable ¢ st

o

ccsts could be  alsc
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The investmentc ccst o©f a coastal fishing ve

jon

esign and creraticnal paremeters of which ship size, engine power,
fishing equipuent, degree of mechanisation and autcmation, evo., are

The investment ccst, therefore, should -e
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the predominait
se .ected very carefully as it has a proncunced effect on tThe sccnom.c

the Tishing vessel.

Cr«w share zrmpresents the largest single cperating outlay and ..s
ust:ally taken as & certain percentage on the sales revenues. The

v  share should bhe

=

se_.ection of an approcriate value for the cre

eccnomics of the

p:

examined very carefully sc¢ as not fo impair the

fishing cperations.

—

T™h s paper 1s an attempt tc examine the main factore affecting annue

expenditures of ceastal fishing vessels so as to determine appropriaie

o

va.ues of investment ccsts and crew shares compatible with the currer

cenditicons of Jish prices.
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1. Analysis of Annual Expenditure, E

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

Variable Expenses as follows:

a. Fixed Expenses,; E_

The fixed expenses are ccmposed of:
- Annual Depreciation, ED

- Cost%t of Capital, E

C
- Insurance, EIN
- QOverheads, Eo
~ Fees, E
€8s Spp

-~ Maintenance and Repair (Routine Woerk), EMR

Annual Depreciatiocn, ED, does not represent expenditure for the

investor.

b. Variable Expenses, EV

The variable expenses are ccmposed of:

i. Ceonsumable Items: Fuel 01l (E_ ), Lubricating 0il (ELO), Ice

BO
Fishi Gea B and i i .
(EI), ishing Gear ( FG) and Provisions (EPR)
ii. DNon--Consumable Items: Commission (ECOM)’ Crew Share (ECR),
Accidental Repairs (EAR)’ Interest on Operatiocnal Expenses(EOE)

It is evident +that the minimum fish price per kg depends on the

varicus ccst elements, and reduces with increasing annual catch, see

Alexandria Engineering Journal July 1989
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Fig. (1).

In order to evaluate tThe minimum production to justify investment in

coastal fishing vessels, it is necesszary e identify and analyse the

various cost elements,

Cost |/ kg.
Oi/

.Cost of h:i kR

y

Operational cost
1
g

Crew cost

Fixed cost

L

Annual Catch

Figure (1) : Variation of Cecst with Annual Catch.
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1.1 Investment Cost

A fishing vessel is, in fact, an investment that earns its return. It
is also an integral part of a global system for searching, catching,
preserving and transporting fish in a geccd condition. The investment
cost, therefore, should be compatible with the operational and

economic conditions of coastal fishing.

The choice of a suitable type, size, fittings, etc. of a fishing

vessel to operate in coastal areas depends on:

- 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 tc satisfy certain operational conditions, however,
depends on the following main factors:

i. Material of construction

ii. Size of vessel

iii. Type, power, RPM of main engine

iv. Degree of mechanisation and automation

V. Quality and capacity of fishing equipment

vi. Quality and versatility cf outfittings

vii. Quality and variety cf electronic equipment

viii. Quality, number, etc. of crew accommodation.

Alexandria Engineering Journal July 1989
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In general, the cocst »f a fishing vessel could be divided inte the

following main divisicns:

A. Steel hu%;: (including deck houses, F.O0., F.W., and W.B. tanks,

Rudder, Engine seatings, Masts, etc.).

This item represents about 25-35 %,

B. Main engine: {including stern gear, Shafting, Propeller, etc.).

This item represents about 20-30 %.

¢. Fishing Eguipment: (Trawlwinch, gallows, A-frame, anchors, chains,

ate.

“
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This item represen:
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communicaticon systems, stc.).

This item represents about 3-8%,

E. Auxiliary Machinery + Various Systems:

This item represents about 10~ 15 %,

F. Outfit work: (Bollards, fairlaids, etc.).

This item represents about 2-6 %.

G. Bccomodation + Galley:

e

Thig item represents about 5-8

H. Painting & Cathodic Protection:

This item inciudes shot blasting, primer coating; antirust coating,

Alexandria Engineering Journal July 1989
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antifouling, non-plip coatings, etc.

This item represents about 2-5 %.

I. Miscellaneous:

Thig item represents about 8-10 %,

In general, the building cost of a fishing vessel could be given by

the follewing eguation:

_ 2/3
= 1 + 1 n ) f } T
Cs fT(L) bl (C.N.) + t3 (LxB) + £, (PB )

£
C

f. (crew No.) + f. (Degree of Mechanisation) + {Degree of

5 6 7
mation) + £y (Buxiliaries) + £y (outfittings) + f1o(miscellaneous)
10
i.e. CS =), Eﬁ xj , % = different cost paramaters
J J J

1.2 Capital Depreciation

Fishing vessels are assumed to depreciate over a perioed of 10-20
years depending on hull material, effectivenass of maintenance and

inspection work, competency of crew, etc.

Assuming straight line dpreciation, we have:

E. = a . C
D D S

where

Alerandria Engineering Journal July 1989
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[
i

Cost of depreciation

Rate of depreciation

o
n

(@]
il

- Ship cost

1.3 Cost of Capital

The cecst of capital includes annual instalments and interest on

remaining part, and in general, depends on the ccnditions of the

available loan.

i. Fixed instalments:

The annual cost of capital is given by:

[V 2
g l 9 J n
C
S
EC. = .- U1+ i(n~g~3) }
J n-g
where : i = rate of interest
n = leoan period, years
g = grace periocd, years
C_ = borrowed capital
Ecj = cost of capital in year "j", j =g, g + 1',... n

N = ship life, years

ii. Initial Cost is Paid as Lump Sum

If the imitial cost of the ship is paid by the cwner as a lump sum at

the beginning of the ship operation, the annual cost of capital is

Alexandria Engineering Journal July 1389
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given by (1):

E = (CR -1 % - N). Cs

where: CR = Capital Reccvery Factor (1)

Therefore, the annual cost of capital is given by:

[
D]

jal

G

1.4 Insurance

The cost of insurance could be estimated as follows:

The cost of overheads cculd be related to the capital cecst of the shig

1.6 Maintenance and Repair

The total ccst of maintenance and repair for a fishing vessel is the

Alexandria Engineering Journal July 1989
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sum of the different ccst elements and could be evaluated as follows:

where:
P,H,A and E relate to Propulsion system, Hull system, Auxiliaries, and
Equipment respectively. However, the meintenance and repair ccsts

could be simplified and treated as one item as follows:
Evr T %Mr Cs

1.7 Fuel Qil

The annual cost of fuel oil could be calculated as follows:

EFO = bf X PB x 24 x Kxm X n x Cf bd 10_3
where:
bf = S.F.C. kg/HP/hour
PB = MCR of main engine
K = Power utilisation factor
K = 2 p.. t
] ]
3=1
m = number c¢f fishing days/voyage
= number of voyages/year
Cf = fuel price/tonne
pj, tj = Proportions of power and time of period j, see fig. (2).
r = number of periods c¢f a fishing cycle.
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1.8 Lubricating 0il

The annual cost of lubricating o0il could be calculated as follows:

-3
FLO = be X PB X 24 ¥ Kk xmXxnx 01 x 10
wheres:
b = 8pecific L.O. ccnsumption

L.0. price/tonne

(@]
I

1.9 Ice

The annual cost if ice cculd be calculated as follows:

Alexandria Engineering Journal July 1989
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E. =b, x Q x C,

I 1 ice
where
bi = gpecific ice consumption/kg of fish
Q = annual fish caught, kg//year
= i f i .
Cice price cof ice/kg

1.10 Fishing gear

The annual cost of maintenance and repair of fishing gear cculd be

estimated as follows:

_Qa
EFG T FG’ CFG

where: C = cost of fishing gear

FG

1.11 Provisions

The annual cost of provisions could be calculated as follows:

EPR = CPR X J xmxn

where:
CPR = cost of provisions/person/day
J = No of crew

1.12 Commission

The cecst of commission depends on the value of the fish landed, and

cculd be calculated as follows:

Alexandria Engineering Journal July 1589
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. (S S
COM COM

whetre

Vo= value of catch

1.13 Cr;g_gparc

The crew share depends on the fishing methed and number of crew and

cculd be estimated as follaws (2):

I = O Y
CR CR
T = 1 -
where “op Ueg ( GCOM)

1.14 Accidental ngairs

The cecst of accidental repairs could be assumed as a certain

percentage of the ship cost, i.e.

1.15 Iterest on Operational Expenses

The cperational expenses are borrowed from the bank at an interest
rate "i". The interest on these expenses could be evaluated as follows

(1):

Eop = (141) .EEj, j = FO, LO, I, PR, CR

where: Bj = sum cf operatiocnal expenses

Alecandria Engineeing Journal July 1989
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2. Estimation of Annual Expenditure

2.1 Fixed Expenses

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

of the ship as follows:

F F' s
where:
ap = z gy j = D,C, IN, O, MR

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

Insurance, Overheads, Maintenance and Repair.

It is possible to estimate o by analysing cost data from the cperating

fishing fleet.

2.2 Variable Expenses

The total annual variable expenses cculd be determined from the main

cest elements as follows:
B = v B, j = FO, LO, I, FG, PR, COM, CR, AR, OE
where:
FQ, LO, I, PG, PR, Ccom, CR, AR, OFE stand far fuel, lub. cil, ice,
fishing gear, prcvisicns, commissicn, crew share, accidental repairs

and interest on operaticnal expenses.

licwever, these variable cost elements cculd be cembined into the

Alexandria Engineering Journal July 1989
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following equation:

where: R = annueal revenue

g = exploitation time

Q1 = a factor taking account of provisions, F.O. and could be
eaglly related to egine power and number of crew.

02 = a factor taking account of ice consumption and could be
directly related to fish production, Q.

03 = a factor taking account of expenses related to ship cost
CS.

o, = a factor taking account of crew share and could be

‘ related to the Revenue.
% = a factor taking- account of consumption of fishing gear.

3. Total Expenditures

The total annual expenditures, therefore, is given by:

5
E = S o, . X. X. =d C R, 1.0
j‘=1 j j 3 j 2 Q bl s bl 3

4. Upper Limit of Investment Cost

The optinum value of investment cost for a projected fishing vessel
should be compatible with the expected revenues and expenditures.
Overinvesting in coastal fishing in areas having moderate stock values
may have a deleterious effect on the economics of fishing.
Under-investing, on the other hand, may reduce total annual

expenditures but will have an adverse effect on fish production and

Alexandria Engineering Journal July 1989
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revenue. It 1s essential, therefore, to determine the appropriate
value of the investment cost for a projected coastal fishing vessel so
as to be compatible with the expected annual expenditures and

reveinues.,

An approximate valuve for the upper limit of investment ccst cculd be
determinad from <the prcfit equation by substituting fer R and E by

their basic parameters:

Assuming that the profit "P" cculd be related to the investmeni ccst

HC " } a
s J

where : 0 Profit factor

Then, an expression for the limiting value cf the investment ccst of a
coastal fishing vessgel could be obtained in terms of the relevant Cost
and Revenue parameters and an acceptable profit margin, as follows:

<{p (1 ~ & -« -« ~a _} o
c S tr ¢ 2 ;- a s 9 st/ (nvar)

This expression is represented in Fig. (3), which shows the variacion
cf the limiting investment cost with the mean fish price for differentc
values o¢f fish catch rate and exploitation time and for specific
values of prcfit facter, crew share, etc. Fig. (3) cculd be alsc used

to cbtain the 1imiting values of mean fish price for a certain

Alexandria Engineering Journal July 1989



Operational Cost Analysis For Coastal Fishing

Fig. (3) Variaticn ¢f fish price with catch rate

investment cost and cperating ccenditicns.

Similar expressions and curves could be easily developed for the

particular case when the profit is related to the Revenue.

However , a mcre realistic value for the upper limit ¢f investment cocst

should be Dbased cn future estimates of Revenues and Expenditures and

Alexandria Engineering Journal July 1989
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b
]
L=t ]

should take inte account inflation rates.The eastimates of future
Revenues and Expenditures, however, are subject to elements of
uncertainties. Therefore, the estimated limiting value of investment

cost should be considered within the context of these uncertainties.

5. Exa§§le

It is reguired to estimate the limiting investment cost for a coastal

fishing vessel cperating under the following conditions:

Catch rate, kg /hour = 25
Average fish price per tonne =S 1000
crew share =40 %

&, = 24

\’_!2 =0.0l

&5 = 3§ 2500

f =15 %

Exploitation time, days/year = 240
o = 0,20

3

Solution

U
Y

Using the abeove data, the limiting investment cost is given

This price will only buy a modest coastal fishing vessel of length not '

~

exceaeding 2.0 @,

6, Conclusions

From the foregoing analysis, the following conclusions cculd be drawn:
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1. Annual expenditures of coastal fishing vessels could be subdivided
into basic elements dependent on the main operational parameters
such as:

Investment Cost, Annual Revenue, Exploitation Time, etc.

2. It 1is essential to estimate the limiting value of investment cost
for a projected coastal fishing vessel to operate under certain
conditions so as to ensure an acceptable profit margin.

3. It 1is essential to collect data on all cost items. These data
could be used to evaluate annual expenditures and limiting values

of investment costs for projected fishing vessels.
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