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PREFACE

This is one of five working papers that evaluates
fisheries develorment projects in West Africa. VWorking
paper # 9 presents an overview of' fisherie~ development
projects in West Africa, summarizes the écnélusions of the
four case studies presented in the other working papers, and
suggests some recommendations for future fisheries
development planning in West Africa. WYorking paper # 10
evaluates the purse seine/trawler construction project in
Ghana, and conpares the financiual data obtained from the
operations of the 10 vessels thal were constructed by the
project with the estimates made during the appraisal of the
project. \orking paper # 11 evaluates the oyster culture
project in Sierra Leone, and discusses the possible factors
that led to the non-implementation of the =xtension phase of
the project. \orking paper # 12 wovaluates the artisanal
fisheries project implemented at Cacheu in Guinea-Bissau,
and discusses the project's contribution to employment and
protein supply in Cacheu. Working paper # 13 evaluates
artisanai fisheries projects in Senegal and discusses their
contribution to national income and Gross National Product

(Gup).



LESSONS FROM FISHERIES DEVELOPHENT IN WEST ATRICA:

PURSE SEINE/TRAVLER CONSTRUCTION, GHANA

by

T.R.Brainerd

1. Introduction

During the early 1960s, Ghana's fishing industry
develdped from a predominantly traditional canoe fleet to a
mixed traditional-modern fleet with fishing craft ranging
from the canoe to factory trawler. This rapid development
was due mainly to the need for providing more animal protein
to Chana's growing population, to conserve foreign exchange
by reducing the importation of {ish, and to create
employment opportunities.

The domestic catch increased from 42,653'tons in 1962
to 157,578 tons in 1970, an average annual increase of 30
percent (Nyanteng, 1981). This increase was likely due to
increased motorization of canoes (about 50 percent notorized
by 1967), the provision of funds tc Ghanaians under a
"Charter Party Scheme" to purchase inshore fishing vessels,
and an increase in the deep-sea fleet to 45 vessels,
(including trawlers, seiners, and one factory ship).
However, by the late 1960s the deep-sea fleet which
initially accounied for about 32 percent of the annual catch
had a nuuber of setbacks. Its annual catch decreased about

50 percent as a result of the loss of external fishing



grounds dus to the extsnsion of EEZS by otner coastal
countries, the lack of spare parts and egquipnent for fishing
vegsels becauss of foraign exchange problems, and poor
managenent of the fleet.

The uhanaian dovernment regquested assistance froax the
Food and Agriculture Urzanization and tne,Internatioﬁél Bank
for Reconstruciion and Development (FAO/IBRD) to review tne
status of its fishing industry, and to meke recoanendations
for reorganization. and  inproveaent. fne FAY/ 81w
Cooperative Progran :ilission wnlch visited dnana in June 1957
identified the inshore {fisaery . us 2 possible area for
jincreasing fisa production hecauss insnors vessels can
exploit palazic stocks turther off-shore, out of tihe range
of the canoe fisnery. After considering tne recoaaendations
of the mission, the Gnunaian voverngent sudnitted a proposal
to 3D for funding . tie construction of insnore fisning
vessels. A oroject was prepered, appraised, and  accepted
for funding by IBRD. ‘ais project was called the unana
Fisneries Project.

One principal objective is to evaluate tThe  uldna
Fisneries rProject. A brief description of the project with
thne revision to its wdjor coaponents is presentsd in section
2. Sectiou 3. contains a detailed Tinancial analysis of tne
project iishiayg vessels. The project perforiounce  is
assessed 1a seetion t and  the paper concludes with a

sungary of the results oI the evaluation.
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2. Descripticn of the Project

The vovernaent of Ghana subfitted a reguest to the
World Bank for financing the project in August 1953. ine
projecs was appraised in September/October 1953 aad World
Bank credit becase effective in January  1970. Tha
objectives of the original project were to expand the
fisning industry, to save foreign exchange by reduciung
imports of fisi, and to contridvute to ‘the iaprovement of
nutrition in ynana.

Tne original project included Iive coaponents.

a. The design and construction of 40 fishing vessels,
eacn having an overall lesngth of approximaely 43 feet, and
hold capacity of approximately 20 toas, fully equipped for
purs: seine opzration.

b. The provision of loans ov otner forus of credit to
fisneraen or fishing enterprises varough the Agricultural
Developneat Bank (avld) for tie purchase of tne fisning
vessels.

c. e procurziaent of spare parts for the 40 vesssis.

d. Provision or uanaement staft for wne  Boatyard
Division.

@. Studies ror  the  laprovenent,  expaasion and
developaent of fisneries in unana, iacluding:  detalled
englaeering stutias av the fisalny porv of Teuwa, conparative
prelininary enginesring studies at tne fisning ports of

Blaina and  unford, and detailed engineering studies at



either the fishinz port of Elnina or the fishing port of
tjumford .

The present analysis covers tine first four coaponents

(@

only. The {J purse seiners financed under the project were

axoected to average 75> trips each yzar, and to fisn- for
sardinella petween July and October. Tne average annual
catch psr vessal was 2stimated at 225 tons (three tons per
trip). The annual increase in total production  wus
estiasated at 9,000 tons. ITnis should have provided a
valuable addition to annual protein  supplies for
consunption, and created eaployument opportunities  for
approxinately SO0 fisnaramen. -The coustruction of the 4U
vessels would eaable tne Doatyard Division to operate at
full capacivy during the construction period.

Betwean January 1970 (the tiae the credit becaane
effeétive) and August 1971, an increase in tie.construction
coats of tie vessels, and iaforaution oa the level of the
‘isp stocks to D& exploited by tuzse vessels led to wmajor
revision in the projeCt componsints.

Ine proposed huaber of vessels was reduced froa 0 to
0, with a ciaange in taeir design to allow Tor trasling as
well as  purse  seining. e  Boatyara  coupleted - tie
construction of the 10 aulls by aid=ly72. dine were fitted
witn engines and accessories ami startvad fisning operations
in  Beptencer 1375, Tag tentn  vessel Started  risning
operations in July 1u/5. Aa allocation of U.3.415J0,00) was

made to the Agricultural Development dank (AU3) in daana for
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technical assistance, and an allocation of U.i3.3t00,000 was
made to ths Doatyard Division for the purcnass of aquipment.
(Both allozations were wade oy L[3sD).

The Jorld Bank provided credit for U.s.sl.3 million to
cover 535 parcent of the costs (foreign exchange components)
as follows:

a. U.3.4325,000 for materials, couwponeats, nets, and
gear for fisninyg vessels.

b. U.3.510,000 for spare parts and equipneat for tie
Boatyard Division.
| c. U.3.475,9)) for staff for the Zoabtyard Division.

d. J.3.32950,00 for consultant's services for haroor
studies.

e. U.3.879,030 as unallocatad.

The unanaian vovernnent contfibuted an  additional
UeSepl oJ miliicn to cover the rest of the cost of the
project.

Tne total cost of the j~y2ar project at aporaisal was

Uei3e 2.5 million.

3.  Financial analysis

Tae financial analysis consists of two parts. The
first, eox—wite part Jdeals with tie anualysis of the estinated
annual incoaes and financial ratios of the three vesssl
types (purse seine, trawl, purse sz2ine/trawl) uander the
asswaptions wale at the project =appraizal. The sacond,

ex-post part analyzes the actual annual production costs and



financial ratios over a j—yeér period for the 10 vessels

that operated, and tien comparss the two results.

3.1; Estimated Aawal I[ncomes and ifinancial Ratios

of the [hree Vessel lypes

Purss Seine. fhe estinated annual net earnings for a
purse seine vessal is 9,735 cedis (appendix |). Jith a
tu-year operaving life, the Internal Rate of Hesurn (IRR) is
15 percent. Tas Operating Ratio (vnich 1is the operating
expanses divided by the revenue) is 59 percent (Table 1).
Tais ratio indicates the adility of managenent to control
the operating costs. As a rule of taunb, Gittinger (1932)
reconnends this value be betwean 50 percent and 30 percent.
The valus of 69 percent snows that the vessel is expectad to
nake adeguate returns on its operations.

Phe reburn on sales (wnich is the net incone dividea by
the revenus) is 31 pzreent. This vacue suows now large én
operating marin the vessel has oﬁ'its sales. In general,
the valus depends on th2 nature of thne activity. If the
sale of the product or nmerchandise is continous throughout
Gile year or season, «ind tie deaand for it is  fairly high,
then the ratio need wt oe algn. For tnese.tnree vesgsel

types, tae purse szine vessal opuration is nighly s2asonal,



TABLE 1. ESTIMATED FINANCIAL RATIOS FOR FISHING VESSELS
GHANA FISHERIES PROJECT

Type of Vessel

Ratios Purse Seine Trawil Purse Seine/Trawl
Operating Ratio (%)
Operating Expenses 68.9 77.9 77 .4
Revenue
Return on Sales (%)
Net Incore 31.1 22.1 22.6

evenue

Return on Asset (%)
Operating Income 20.0 28.0 23.4
Assets




wnile the operations of tng other two vessel types dre year
'round. This sujyests that tie nétﬁrn_dh‘sales ratio should
be hignar for the purse seins vessel to allow for a widé
gnouzh margin for it to operate. |

Th2 return on assets (wnich is the operating income
divided by the azsssts) is 20 perceat. This value indicates
tne eacning powar of its assets, and is vital if this veésel
is to coapete with other enterprises for funds. A crude
rule of thwnp 1s that, once the business is operating at
nornal capacity, the retﬁrn on assets should exceed the cost
of capital as aocasured by tae bank lendias rate to
industriss, provided that there is no interest suosidy
(3ittinger, 1932). do data is availaole on tie bank lending
rate in Ghana, obut it is possible tnat it was lower than 2V
percent at tne bzzinuing of the project.

Appendix | gives the annual production costs of a purse
seine vessel under the sage asswaptions. The estimated
average total cost per ton of fisn for a purse selile vessel
making 7> trips a year, and catching an average of three
tons of fisn per trip is 114 cedis, aad the estimated
averuge varianle cosv per ton for the sane vessel is 34
cedig. Tae average orice per ton 1is 14y cedis, and the
profit per ton is 20 cedis.

Prawler. a2 estinated anaual nst earnings for a trawl
vessel is 15,800 cedis (appeadix 2). Jitn a 1J-year
operating life, tne Internal Hate of Return (IRR) is 24

percent. oIhe operatiag ratio of 73 percent is within



Gittinger's recomnended range aad indicates that the vessel
" can make adequate returns on its operations. The return on
sales is 22 percent. Tihe return on assats is 28 percent
(Table 1), wnich likely is greater than ths bank lending
“rate to industries in Ghana at tne tiae of the project's
appraisal.

Appendix 2 gives the anmual production costs for the
trawl vessel. Thas  estinated average total cost per ton of
fish for = trawl vessel fisning for 220 days in a yar at an
annual. average of 1.13 tons per day is 201 cedis, and  the
estimated average variable cost per ton ig 150 cedis. The
average price per ton is 240 cadis, and the profit per ton
igs 39 cedis.

Purse Seine/Irawler. The estimated anaual net earnings
for a purse seine/trawl vessal is 13,914 celis (appendix 3).
Jith a 10-year operating life the IRR is 20 perceat. The
operating ratio is 77 percent and is witoain Givtinzer's
recommend=d range, ladicating that the vessel can uaake
adequats returas on its operations. Tae return on siles is
22 percent. Ths return on assets is 25 percent.

Anpendiz 5 gives the annual production costs for a
purse s2ine/trawl vesssl under th2 sane assuaptions. Tae
@stiaa. :d avzra.e total cost per ton is 154 cedis, and the
sstiaatad avera e variable cost par ton is 123 calis. Tne
estiuatad average price oer ton for both purse seine and
travl operations is 190 cedis.

In suanary, tne parse sz2ine/trawl vessel has  the
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highest annual net. earnings (i3,9 4 cgdig),_and the purse
seine vessal aas the lowest (3,733 cedis). The trawl vessel
h&s tii2 highest IR (24 perceat), and the purse seine vessel
has the lowest Ixd (IS percent). ‘the financial ratios
indicate that ths purse seine vessel has the nighest return
on sales (3! percent), and the lowest operating ratio (39
vercent), i.e. the lowest ogeraxing expensas to ravenuc.
Tne annual broduction costs estinates show that the travl
Qeésel nas  tne highest profit aargin with respect to the

average price per ton of fish.
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3.2, et Qevenues and Miancial Ratios of the 1 Vessels

We now exaaine th: net revenues and financial ratios
for tne 10 purse seine/trawl vessels that actually opsrated.
One vessel was fitted with an engine of nigher horse power
tnan tne others, and its cost, iacluding the trawl net was
35,128 cedis. The cost of the other 9 vessels, including
trawl net was 57,455 cedis eacn. Tne cost of the purse
szine net was <4,132 cedis. J3traiuynt line depreciation is
used in the calculations. The variaole costs are luaped
together in the data, thus the variaole cost factors cannot
be iteanized. inere is no data on the nunber of fishing
trips or fisning days, and no data on catch per trip for the
vessels.

Pavle 2 sives thz net revenues for tae 10 vessels.
Rapid inflation aand ihport resﬁricbions caus2d average costs
for individual vessels to increase consideraoly. This
increasz in coats ranze froa }9 percent to 350 percent,
wnile average revenues increassd up to 200 percent. elost of
tne vesssls were unaole to cover their costs. during tne
Firat yaur, all nine vessels tnat operated covered their
avarage variavle costs. Jour vessals did not cover their
averase total costs. 4o of these four vessels discontinued
operations after the first year, one of the two vessals

sunk.
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TABLE 2. NET REVENUES FOR 10 PURSE SEINE/TRAWL VESSELS
GHANA FISHERIES PROJECT-

Vessel Net Revenues (Cedis)*

No. July- 1973-June 1974 July 1974-June 1975 July 1975-March 1976
1 3652 -- -
2 14175 -4157 4506
3 1119 1669 1502
4 | -4003 -4757 -8534
5 6055 -- 4580
6 15132 -327 -1505
7 - -2565 -8938 -9887
8 3232 -11133 2348
9 - -6824 -

10 -- -- 5011

%2,75 Cedis = U.S.§ 1.0 (USAID

Country Profile, 1983).
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During the second year, only 3ix vessels operated.
Four of them covered their average variable costs, while tw
vessels did not. ‘Only one vessel covered its average total
cost. (It is likely that there were serious design and/or
nanagenent problens that afrected tne operations of these
vessels.) During the third year, eight vessels operated,
Seven covered their average variable costs, and six of these
Seven covered tneir average total costs.

Appendix 4 gives the financial ratios for the tea
vessels during the 3-year period. Tnere was a wide
variation in tie operating ratios of these vessels. ulven
the rule of thuab (between 30 parcent and 3) percent), some
valugs are worth .aention. Three vessels nad their operaing
ratios below 50 percent for the first year of operation.
This may indicate that some costs nave been onitted, or were
not reportad. ‘Iree other vessels nad their operating
ratios witiin the expected range for the first year. The
ratios for the remaining vessels were over 3J parcent. [or
the second and tnird years, th2 operating ratios showed
similar variation, but were higher tnhan the first year, and
for two vessals, the ratios were over D) percent. The
return on sales ratios also varied considerapbly for the
first year. Iwo vessels nad low ratios compared to tha
other vesssls. For the second year, two vessels had low
ratios, and three vesszls had negative values indicating
that the net incoaes were negative. Tne ratios for tne

third year showed that one vessel had a low value, aad one



vessel had a negative valus indicating a nezative net income
for this vessel.

- Assuuing that the commercial bank lending rate was
above 13 percent, the retwn on assets ratio exhibitad
values likely below the bank lehding rate to'industfies for
six vessels for tne first “year of opar;ﬁions. For the
second year, the ratios for all opcbating vessels were
likeiy below the bank lending rate to industries. Three
ves3aels had negative values indicating hegptivé oparating
ihcomés for taose vessels. For the third year's operations,
only two vessels had ratios tnat wesre likely above the bank
lending rate. One veései had a negative valuz.

The results of this analysis show that there were
serious probleas with the operations of these vessels. Only
one vessel covered its costs (both fixed and variable)
during the j-year operations of tiese vessels. Another
vessel covered its costs during the two years it operated.
(It did not operate during tne second year). One vessel
covered its costs during the third year it opzrated. All
otier vassels did not cover tneir. fixed costs chroughout
their operations. One vessel covered ics variable costs in
the firat year only.

for these vessals to coatinue operations in the
snort-run, tiey ausbt cover their avera;ie variable costs, and
for them to coatinue operations in bne long~run, they aust
cover tneir fixed costs also. It is évident that only one

vessel, possibly two could have continusd operating in the
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long-run. (Une Of the two vesszls only started operating in
tae tuird gear).  Several  factors  could have  deen
responsiole for tne overall poor perforaance. It is likely
tnat there were Ireyuent  breakdowns of eagines  and
eyuipiaent. Inis could nave disrupuved fisning operations and
also increased repairs  and aintenance custa considerapbly.
Spare 2arts could nave oeea dirricult to ooeain, and taeir
costs lirely increased duriag tihe operation of the vessels.
It i3 possiole that vessel owners lacked aanagenent sxills.
40 Jdata is  availaole on the nuawoer Or trips and trne catch
rate, taus it is aot possiole to indicate waether tThe
vesdels nad low caten rates.

Phe resulss of tie finaicial analysis of tos 1V vessels
are coupared with tne results of the financial analysis of
e purse  3eine/crawl vessel using tne assuaptions dnade at
Tie project's appraisal.  Jnly two  vesszls  ootdained et
revenues close to  tne uappraisal estigate during tae firsc
Jear of operations.  for tne vtner vessels, and for tie rest
of Gae  period, Gae net revenuss were lower taaa the
aporaisal estinave. Or sode vessels, a2 St revealuss were
Hegabive. Jae  would ave egpected tie ast revenues o e
aigner since tnz 24-vessel price or fisa was auen aigher
Tl 4t toe bluae of tie appraisal. dowever, Custs rose auch
Laster Glad revenuss, ald tlere Jere consideraosle variations
1n toe  averaie cosba or vperations of tinese Vessels during
G2 period.

Ine operating rativs for tae 1V vessels also varied
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gonéiderabiy. Soue .ratios were nuéh nigner tﬁéﬂ" %ﬁe
appraisal estinate, and a few were. lower. 'The evidence
suzgests ‘tnat they were unable to control 'operating
expenses. 'ﬁost of tone vesééls nad fairly high valueé for
return on sales. This snoﬁs tnai therelwas ho problen witn
the sale of the products, and thdt'priceé were high enough
to oring adeyuate réturns. on sales. The return on ussets
ratios fbr’tnc 1V vessels were nucn'lower than the appraisal
e3tinate, except for one vessel. fhis indicates fhat these
vessels did not cover the costs of capitall

These large differences between the values for tne 10
vessels and tane appraisal estianates enpnasiée tné need for
sensitivity analysis to pr&vide insight' to the economic
viability of the operations if cdnditions change, or if
wronz aéswnptions weré made ducing tﬁe appfaisal of the
project. fae next section pfesents a sénsitivity analysis
of tae purse seine/tréwl vessel opzrations usiny  the
assuaptions made during the appraisal to see wnat sort of
econpmic problezs cowld heve been predared for.

2

5.5, Sensitivity Analysis

Sensitivity analysis is useiul fuf project plaaning,
because cateh rates can  drop, prices rise or fall, or
opsrabin: expaases could iicrease cénsideraoly, any of waich
qday aifect tha feaszioility ot the project. nHo data i3
available on the catech rates for this type of vessel, and

tnere is no information on  price  variation, waethar



17

Seasonal, or over a period of tiwe. Taus, there is no data
base to perform aily statistical analysis Sinat would indicate
the degree of variaoility in these factors. Our approach
nere is to vary within reasonable bounds the expscted
average catei and average price values to determine wasther
fisning opzrations are economically viaole under these
changed conditions. [he averaze catch per trip ror purss
seine operations is adjusted to plus and ainus 2V percent,
and G2 average caten per day for trawl operations is
adjusted to plus and ainus 5) perceat. ne average prices
per ton for tas catcnes of bota opsrations are adjusted to
plus aad airus 1V cedis.

Tone sew itivity analysis snows significant changes in
the labor costs (Appendices ! to 3). Tais is bescause of the
Snare systea usad to compute ths laoor costs. Since labor
COsG3 4re computad as snares of tne uet earnings #froa the
sale of fisu, changes in earnings due to 2 price change, an
increase in operating costs, ets., affect labor costs. ALl
otner variable cost factors are not affected by these
ad justmantcs. .

Ine average costs snow aiznificant variations (up to 27
gerceat) parsicularly wien tue avera ;e caten ad the averaze
prices are reduced. 1ae averase total cost values indicute
that at  Lleast 5J parceat of the cateh saowld be high priced
fisn (avera.e price per ton = 24 cedis) if the vessel is to
coatinue operating in whe Loazran. Jich the  results

odtainad froa the analysis of ta2 operations of the 19
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vessels, average cogus for individual vessels increased up
t0 550 perceat, and average revenuss increased up t0 2N
percent. |

It is evident thadt the changes in tae ensitivity
analysis saould nave veea of .ouch algher waignitudes, but
tnere were no oojective avidence for uweasuring  lixely
variations shat could account Zor such cnaa;es. buring tna
life of tas project, tasre was al upward trend ian prices,
and the costs orf repairs anl eguipiaent rose rapidly. ilost
of the factors responsible for tne upward trend 1ia  prices
ware exogenous, such us tne slobal effect of rapic increasss
in oil' prices in the early 19703, tue affect of iaport
restrictions oy the dhanaian uovernaent, and the falling
valus of the cedis asainst the United States dollar. Since
these fuc*ors did not exist at wae tiuwe the projéct was
appraissd, cthey could not have 'been considere& in a

sen3itivity analysis.

4. aA3sessueat of tne Project's Performancs

Jue assessaent of  project periordanse  consists  of
deteraining waetilker the project succeadet 1 fulfilling its
objectives, including ideatiryin: plausible causes of aiy
foilure to do 30.

The first objective puts supnasis on =2xpanding  tae
Llzving industry in dnana. Tne2 revision made to tha project
coupun=ats raduced tae nuaber of vessels constructed froa 40

ty 10, fnesz 11U vessels accounted 1or two percent of tn2
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total number;of industrial fisning vessels (iasnore and deep
sza) between 1973 and 1975, and for only V.1 percent of tie
total nugber of fisaing craft (artisanal and industrial)
over the sane pariode. During this period the fishing
industry in dnana experienced serious sutbacks. Prior to
1973, the nunber of fisning vessels reacned their highest
(553 industrial vessels, and 3728 artisanal canoes in 19/2).
Since 1973 the number of fisain vessels declined steadily,
zspecislly tne nuader of industrial vessels (Jyanteny, i93i;
p.12)e Between 1975 and 1975, there was a 15 percent
decrease in  the nuaber of industrial fishing vessels. (Ine
nuaber of artisanal fisaing vesszsls decreased fron 1972 to
1973, remainad constant uatil 1975, and then continued to
decline.) Jincz the reduction in the auaber of industrial
vessels was 19 perceants, aad the 10 vessels accounted for
only two percent of the total nuaber of industrial vessels,
the project neither caused any eoxpansion 1o tne rishing
industry, nor prevented its decline.

Various factors could have oeen responsivble for tiae
decling in the fisaing industrey. fu2re were two  loan
scheass to  fisaerasn  prior  to  tne  roraulation  aud
inpleazatation of tais project. One was tiie "Coarter Party
e, providing fwids under nife  purchass  ggreedent oy
tha caanaian  uoverwdeat ror  purcising  iasaore  fismaiog
vonaalse Mnis  scheae  increassd  tne nwaner of insaore
v.iasls 0y appPoLimately 200 percent froa 1J3J to tine early

1972 (djunteag, 1931). Ine second scieae provided loans o



artisanal fisqermen for purchasing outboard engines. Spare
parts and repair <facilities were also prévidad in larée
towns and villages. By 1973, the counérj was faced witn
foreign exchange problens, and the importation of.equiphent
and spare parts for these schemes sufferad severe raduction.
fMisning vessal operations weré'seridusly affécted by this
proolea, and souse vessels Qere laid ﬁp. Ine distant water
fleet also lost access 1o fisning groﬁnds because other
countriss extended thair econonic zones.‘

Ths annual total productidn of tne 1V vessels was 737
tons, 435 tons, and 23 tons for 1973, 197+, and 1975
respectively. These fi.ures fell far 'below tne appraisal
_e3timate of 225 tons per vessel. | Pne total aanual
production based on tnis astimate snould hnave been 2,250
tons. Ine 1975 production wnich was the nighést Was'ohly 55
percent of toe estimated value. The actusl contributions of
- the 10 vesszls in the total ddnestic production for the
three years were J.4 percent, J.2 percent, and J.2 percent
respactively.

a2 Loternal Rate of Revurn (IR1) for vwie 10 vessels
wa3 also low. Iae hignest Lt was 1V percent. (lost Veésels
had values 1less Gilan one perczint. In soue cases, the total
operating cos3ts exceeded the totul revenues. E&r these
vessels to be able to pay-ofy tiue loansia five years, they
aust earn an LR of at Lleast 20 percent. Despite this
extranzly low rate of return, tihe loans on suven of the

vessels wera repaid within five years (one was fully paid by
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" the insurance). Tae loans on three vessels were still
outstanding, one of wnich nad repaid only <7 percent of the
loan at the end of the S-year loan period. Iron the
results, it is iapossible for the loans to have been paid
froan the revenues of these vessels. Two possiole reasons
could be given for tne repayaent of the loans. Either thne
vessel owners/risnergen oodtained funds from other sources to
repay tne loans and avoid defaulting, or there was
consideruble under reporting of the revenues, and over
reporting of the operating costs, wNyanveng (1931) sugzests
that sone local fishing vessels were discherzing fisa in
neighovouring countries to earn hard currencies.

Ine per capita Tish consuuption in unana increased froa
P9 kye in 1990 to 35 2. in 1972 (Jyantenz,193l). During
the period tne 10 vessels operatad (froa 1973), the per
capita fish consuaption decreased, and in 1975 it was down
to 28 %4. The smpall level of production did little to
prevent this drop ia consuaption. 1ne 10 vessels could have
created aoout 1V jobs for fisneruea assuwing tnat 10
fisneraen were working on one vessel. [his nuaber is far
sinort of the estimated 40U jobs that the projeC" Was
supposed to create for fisneraen.

Tiv2 Boatyard Divigsion suffered considerable delays
durin; tne counstruction of the 10 vessz1s oecause of lack of
materials and eguipaent. PThis was due ©o0 the roreign
excirange problew in ununa. Tae Boatyard vivision was only

able to continue construction of the vessels after IDA uade
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funds available dus, to the reduction in the nuaber of
vessels that WaS construbted. Tne Diviéioh aléo'lackéd
efficient managament at  tine  time ﬁhe | vessels were
constructed.  ixpatriats techaicul _assiétance wnich was
called for in the project docurent was never provided. The
financial statameats of the soatyara lUivision did not
32parate the project's costs ang raveaues froa other costs
and revenuss incurred in its general operations, tiws the
perforaance of the Boatyard Division during itne project
couwld not oe detzrained.
wo otncrAfaptors are relevaat to  this evaluation.
These are tae procuranent procedures that were Followad by
the projecc for obc;iniad engines and eguipaent lfbr the
vessels and  the Boatyard Division, 'and tnz institutional
structure under waich fisneries developgent activities were
oeins undertvaken. M@  procuredsnt procadurss, outlined by
I2iD ad foliowed oy the project, established spacific
guidelines for intsrnational bidding and the acceptance of
oidders. ere were considerable delays particularly with
tie procuredent of engianes for tae ‘Qessels. Eisnefnen
wantad engines that tuey were already raailiar wita, but the
guldeslines were oot sufficiently Fflexiole to accbmodaxe
their requescs. By the time an  adreement was fiaally
reachad, tae  costs  of  the  engines  nad | increasad
siénificantl/f ducn deiays. could navé oeail avoided if tie
_appraisal tean had included tnis consideration in  the

project.
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Tha developaent of the Iisaeries sector in dildna  wWas
the responsibility oi different ianstitutions witn little or
no coordination of tiheir activities. fae  Iisineries
Departient was responsible for iaplementing the other two
schewes, and for general exteasion and deve}ognent
activities. fiie isneries Researcn Unit  (FRU) Wwas
responsiole for all fisnsrics research activitiss, @2.3.
3tocK aalsessiaent, olological studies, ete. [ne Boatyard
Division das under tne aanagaeent ol the uhana Industrial
doldia, Corporation (4L0Z), and tae Asricultural
Developaent sankc (AD3) was an autononous institution. IDasre
13 a0 evidence that wiy attenpt was agade to develop a
gtructure or framework for coordinating tie activities of
tnese institutions. Mme Fisaeries Departaent could have
contriouted to the desiin and iaplenautation of the project,
ziven tine experieace the Departaent had over tne years with
fisneries developnent activities. Tae 1AW could  nave
provided inforaation on tae sStock Llevel for tne aporaisal
teai to deteraine wnether an  increass in tae nuader  of
insaors vesszls couwld have neen sconouically feasivle. It
Was apparent tiat the ADJ in unana lackad expartise in
fisnerizg, and was not faailiar witn the activities or the
fisaing iadusory. Lf a fralewors for coordinating tne
activities or taege Lastisutions aad neen in ogperation, soae
of the provleas toat created aajor osetoacks to  the
inpleuwentation of tne project coulld nave bLeen avoided or

Riniaizad.
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5. vonclusion |

e project did 1no% succesd in  expanding tae tisning
industry. Tne 10 vessels were only two percent of the total
auaper of industrial__vessels; and J.1 perdent of the total.
nwader of fisning craf'ts at that tiwe. (Tae total nuaber of-
ilndustriai vessels declined by 15 percent dufing thne project
period.) fhe data for tnz thrse yearé snowed that the 10
vessels contrivuved less thaa J.J percent tO  the total
douesatic production over tnis pefioi. Dhis' level of
production is not likaly to ﬁave contributed to the
iaproveaant of nuerition in uana. dofeover, tie per capita
fisa corsunption fell by 7.9 %s. during this period. ifae
nunber or joos created by the proJéct for fisneraen vas
likely around Q). rais was.fAr snort of tne.estimated 3UJ
Joos tnat the project was supposad to provide to fisneraea.

Ins financial analysis of tne opérations of thne 19
vessels snows that none or tnea weré able tvo obtain an
Internal Rat2 of seturn (LIR) Jgreater than 1D parcent{ rfor
208t of thess vessels the L #as less than one percent, «ud
there were cases witn total costs exceedins total revenues.
Taig extrenely low rate of return could have  creatad
prooleas for vessel owners in neeting tae loans asreeaeat,
but ths loans on seven vessels were fully paid within tae
loan period. ‘e possiovle explanatioh for +tais is that
vessel owners were avle to obtain funds froa otiler sources,

or the reports of the operations of the 1V vesssls were



inaccurate. Also, none of thess vessels were able to obtain
the estigated annuzl caten of 22) tons. a2 nighest annual
caten was 149 tons.

There were protracted delays in the construction of the
vessels. At firat, tne auaber of vessels was reduced from
40 to tu because of inforuation released by the FRU that the
fisn stocks could not sustain such a aigh level of
narvesting. dext, fisnernen vanted tie soatyard bivision to
install engines they were Zaniliar witn oa the vessels.
Becauss oI tne  procuredent procedures s2t oy [8iD, it was
not possiole Tor the boatyacd vivision to acet tneir deaand,
aid 2 considerabl: tine elapsead before the issuz  was
resolved. ne Boatyard Division also experienced delays due
to  restrictions in taz diaportation of .aatarials and
2yulpaent for tie construction of tne vessels. do technical
assistance was provided to the Hoatyard bivision as called
for ia tne project docuaent. [t could nave perforaesd better
if  tecanical assistaace was  provided to  ganmme  itS
activities.

Altnouih the project was luaplesented at a tiue wa2n
thsrs was a seaeral decling in tae Ifisaiag iadustry due to
the econudic situation in  Juaad, whe project could have
perioraed betber 1l the  various Luscicutlons involved in
fisnsriss developaesnt activities 1a wlanz coordinated  thelir
activities. lazre is 2videace that tnere was conplets lack
of kaowledge on soue aspects duciiyg tie foraulation of the

project, and tnat kKey ICisaneries iuastitutious were ot



consulted.

In suQmary,bnne project“did not creuté an expansion to
tnel fiSﬂiﬂé industry in. unaing, or significantL} save
roreign exchange. Far fewer jobs were createl  thaa
snvisased. Tn2 resulss ffon tné‘anaiysis show that vessel
owners rea@ed little, if =y benafit and The couatry as a

wuole did not oenefit econoaically froa tne project.
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APPENDIX 1. ESTIMATED ANNUAL PRODUCTION COSTS AND GROSS EARNINGS FOR PURSE SEINE VESSEL (CEDIS)
GHAMA FISHERIES PROJECT

Mo. Trips/Year 75 75 75 75 75 75 75 75 VEY
Av. Catch/Trip (tons) 1 1 1 2 2 2 3 -3 3
Av. Price/Ton (cedis) 130 140 150 130 140 150 130 140 150
Gross Earnings 9750 10500 11250 19500 21000 22500 29259 31500 33750
Fixed Costs: 6860 ;6360 6360 6360 6360 6360 6360 6360 6860
“Boat § Equipment? 3100
°GearP 900
* Insurance 2400
sStandard Tax 250
°Fishing License Fee 50
sHarbhor Fee 160
Variable Costs: 10907 11157 11407 14507 15007 15507 18107 18357 19697
°Diescl Fuel€ 1950
°Lubricaving 0ild 637
°Ice€ 525
*Food*> 495
°tull, Engine & Equip.

liaintenanceé 2000
°Gear Maintenancel? 2250
"Labort 2050
°liiscellancous 1000
Total Costs (cedis) 17767 16017 18267 21367 21867 223567 24967 25717 206467
Total Catch (tons) 75 75 75 150 150 150 225 225 225
Av. Total Cost

(cedis/ton) 237 240 244 143 1406 14S 111 114 1138
Av, Variable Cost

(cedis/ton) 145 149 152 97 1292 103 81 34 87

Move: The Internal Rate

assuming 10 years economic life of vessel, iIs 15%.

of Return (IRR) with av. catch/trip of 3.0 tons and

av. price/ton of 140 cedis,

N
[o=]



FCOTHOTES, APPENDIX 1.

%Cost of vessel § equipment = 4090,000 cedis. OStraight lime depreciation with 9,000 cedis calvage value

after 10 years.

=2

Cost of gear = 9,000 caedis. Straight line depreciation. Ko salvage valuz

[g]

eventy-five trips at 13 hours per trip at five gals. per hour at 0.4 cedis per gal.
d“iVe paercent of diesel ruel consumed =t 2.60 cadis per gal.

Ave;age of helf ton te one tom of fish at 14 cedis per tom.

*0.30 cedis per head for 75 trips, est. 22 fishermen per trip.

EFive percent of cost.
hTWenty--lve nercent of cost.

Lone- thlrd gross earnings after deducting costs of fuel, lubrlcatlng 0il, ice and food.

2.75 CED;S = U.S.$ 1.0 (USAID Country Profile, 1983).
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APPENDIX 2: ESTIMATED ANNUAL PRODUCTION COSTS AND GROSS EARNINGS FOR TRAWL VESSEL (CEDIS)
GHANA FISHERIES PROJECT

No. Trlps/Year 220 220 220 229 220 220 240 22U ZU
Av. Catch/Trip (tons) 0.0638 U.os U.08 I.1I6 I.18 I.13 1.08 T.00 1.038
Av. Price/Ton (cedis) 230 240 250 230 240 250 230 240 250
Gross Earnings 34408 35904 27400 59708 62304 64900 85008 88704 92400
Fixed Costs: 11480 11480 11480 11480 11480 11480 11480 11480 11480
«Boat § Equipmentd 3550
«GearD _ 4800
s Insurance 2670
«Standard Tax 250
«Fishing License Fee 50
<Harbor Fee ] 160
Variable Costs: 30339 30839 31339 39799 40666 41533 49250 50493 51726
«Diesel FuelC 14784
«Lubricating 0ild . 4805 _
«Ice® 2100
«Foodf 1320
«Hull, Engine & Equip.
Maintenance8 2500
«Laborh 3830
«Miscellaneous 1000 -
Total Costs (cedis) 41819 42319 42819 51279 52146 53013 60739 51973 63206
Total Catch (tons) 150 150 150 260 260 260 370 370 370
Av. Total Cost ‘ .
(cedis/ton) 279 282 286 197 201 204 164 168 171
Av, Variable Cost '
(cedis/ton) 202 206 209 153 156 160 133 137 140

Note: The Internal Rate of Return (IRR) with av. catch/trip of 1.5 tons for 80 trips (on-season),
av. catch/trip of 1.0 tons for 140 trips (off-season), and av. price/ton of 240 cedis, assuming
10 years economic life of vessel, is 24%.

og



FOOINOTES, APPENDIX 2:

4Cost of vessel & equipment = 44,500 cedis. Straignt line depreciation with 9,000 cedis salvage value
after 10 years. ‘

DCost of gear: 10 trawl nets at 480 cedis each. No salvage value.

®Two hundred and twenty days per year, 24 hours a day fishing time, seven gal./hour at 0.49 cedis/gal.
Five percent of diesel fuel consumed at 2.60 cedis per gal. | |

eAverage of one ton to one ton of fish at 14 cedis per ton.

f6.60 cedis per head for 220 fishing days: est. 10 fishermen.

£Five and one-half percent of cost. .

hOne--third of sales after deducting costs of fuel, lubricating oil, ice and food.

2.75 CEDIS = U.S.$ 1.0 (USAID Country Profile, 1983).
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APPENDIX 3: ESTIMATED ANNUAL PRODUCTION COSTS AND GKOSS EARNINGS FOR PURSE SEINE/TRAWL VESSEL (CEDIS)
GHANA FISHERIES PROJECT

No. Fishing Days/Year 220 220 220 220 220 220 220 220 220
Purse Seining: Av.

Catch/Trip (tons) 3.0 3.0 3.0 2.5 2.5 2.5 2.0 2.0 2.0
Trawling: Av.

Catch/Day (tons) 1.5 1.5 1.5 1.0 1.0 1.0 0.5 0.5 0.5
Furse Seining: Av.

Price/Ton 130 140 150 130 140 150 132 140 150
Trawling: Av. Price/

Ton 230 240 250 230 240 250 230 240 250
Gross Earnings 79500 84000 88500 58200 61600 65000 36500 39200 41500
Fixed Costs: 10760 10760 10750 10760 10760 10760 10760 10760 10760
"Boat & Equipment?@ 3550
*Gears? 4080
* Insurance 2670
*Standard Tax - 250
*Fishing License Fee - 50
*Harbor Fee ] 160
Varizble Costs: 48483 49983 51483 40543 41676 42809 32603 33369 34136
*Diesel Fuel® 12320
*Lubricating 0ii¢ 4004
*Ice® 4620
*Food 1368
°Hull, Engine & Equip.

Maintenance8 3108
*Purse Seine Net

_Maintenanceh 3000
°Laborl 19063
*Miscellaneous 1000
Total Costs (cedis) 59243 69741 62243 51303 52436 53569 43363 44129 44896
Total Catch (tons) 450 450 450 340 340 340 230 230 230
Av. Total Cost

(cedis/ton) 131 135 138 151 154 158 189 162 195
Av, Variable Cost

(cedis/ton) 107 111 114 119 123 126 142 145 148

g



FOOTNOTES, APPENDIX 3:

Note: The Internal Rate of Return (IRR) assuming: 1) Purse Seining--80 trips, av. catch/tirip 2.5 toms,
av. price/ton 140 cedis; and 2) Trawling--140 fishing days, av. catch/day 1.0 ton, av. price/ton
240 cedis, assuming 10 years economic life of vessel, is 20%.

%Cost of vessel § equipment = 44,500 cedis. Straight line depreciation with 9,000 cedis salvage value
after 10 years.
bCost of purse seine = 13,000 cedis. Cost of six trawl nets = 2,880 cedis. No salvage value.

cEighty trips at 13 hours/trip purse seining, seven gals./hour at 0.40 cedis/hour.
One hundred and forty fishing days at 24 hours fishing time per fishing day, seven gals./hour.

Five percent of diesel fuel consumed at 2.60 cedis per gal.

®Half-ton of ice per one ton of fish (purse seining) at 14 cedis per ton.
One ton of ice per one ton of fish (trawling).

“Purse seining: 0.30 cedis per head for 80 trips: est. 22 fishermen.
Trawling: 0.60 cedis per head for 140 fishing days: est. 10 fishermen.

BFive and one-half percent of cost.
hTWenty-five percent of cost.

“One-third of sales after deducting costs of fuel, lubricating oil, ice and food.

2.75 CEDIS = U.S.$ 1.0 (USAID Country Profile, 1983).

£e



APPENDIX 4: FINANCIAL RATIOS FOR 10 PURSE SEINE/TRAWL VESSELS
GHANA FISHERIES PROJECT

Vessel ___Operating Ratio (%) Return on Sales (%) Return on Assets (%)

No. 1673-74  1974-75  1975-76  1973-74  1974-75  1975-76  1975-74  1974-75  1975-76
1 39.9 - -- 60.1 -- -- 13.1 -- --
2 - 39.2  87.5  76.8 60.9 12.6 23.2 25.2 4.0 11.1
3 55.4 74.1 . 79.2 44.6 25.9 20.8 10.1 10.8 7.6
4 . 82.1 92.1 64.1 17.9 8.0 '35.9 4.2 3.4 15.8
5  51.5 - 78.8 . 48.5 - 21.2 15.8 -- 12.2
6 48.2 79.0 90.1 51.8 21.0 9.9  26.3 8.5 4.2
7 183.0 104.4 114.8 17.0 N N 5.9 N N
8 68.7 111.9 74.4 3.3 N 2506 : . 12.6 N 8.6
9 -- - 62.0 - - " -38.0 -- -- 1.0 --

10 -- R 61.4 -- -- 38.6 . -- - 17.0

N = Negative..
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