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P R E F A C E 

The Pre-Investment Survey of Fishing Harbours is being conducted by the 

Food and Agriculture Organization of the United Nations in cooperation 

with the Government of India. The Food and Agriculture Organization of 

the United Nations, on this Project, is acting as the Executing and 

Participating Agency for the United Nations Development Programme. 

The Project has its Headquarters at Bangalore, India. This Technical 

Report constitutes one of a number of reportswhich will be issued 

during the course of the UNDP/SF Project. The contents of this Report 

are based on the work of professional and technical staff provided by 

the Government of India and the Food and Agriculture Organization of 

the United Nations. 

The conclusions and recommendations given in the report are those con

sidered appropriate at the time of its preparation. They may be modified 

in the light of further knowledge gained at subsequent stages of the 

Project. 

The designations employed and the presentation of the material in this 

document do not imply the expression of any opinion whatsoever on the 

part of the United Nations or the Food and Agriculture Organization of 

the United Nations concerning the legal or constitutional status of 

any country, territory or sea area, or concerning the delimitation of 

frontiers. 
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A B S T R A C T 

Field and office work for this report was done from September, 1971 to 

May, 1972. A comprehensive review of the existing status of fishing 

operations based on Neendakara, and an identification of likely future 

development trends, was undertaken in order to establish the need for 

harbour facilities at this centre. 

The report recommends that harbour facilities be constructed as soon 

as practicable. The cost of such works is estimated at Rs. 1.6 crores. 

It is expected that the construction of a harbour will lead to an 

annual increase in fish production of 17,340 tonnes and give approxi

mately Rs. 2 crore additional export income each year. The internal 

rate of return on the harbour investment plus additional outlays 

for extra and replacement vessels, processing facilities, etc. 

(estimated to cost a total of Rs. 12.96 crores during the period 

1973-1984)_ would be between 31-32%. 

This report should be read in conjunction with two other reports 

prepared by the Project, namely:-

FI:SF/IND 55 - Technical Report 25 - Kerala - Development of 
Fishery Harbours, and 

FI:SF/IND 55 - Technical Report 24 - Neendakara - Engineering: 
Survey, Soil Investigations 
and Design. 
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Chapter l 

INTRODUCTION 

The villages of Neendakara and Sakthikulangara are respectively on the 
northern and southern banks of the channel which connects the backwaters 
Ashtamudi Kayal with the sea. The villages are about 120 km. south of 
Cochin, about 70 km. north of the State capital Trivandrum, and are 
only five km. or so from the large town Quilon (population 1.2 lakhs). 

The area is densely populated and marine fishing is the major activity 
in the two villages. During part of the year, the two villages together 
provide a base for the largest fleet of small mechanized boats fishing 
from any one landing centre in India. From the point of view of prawn 
processing establishments, the area contains about a quarter of the 
total ins.talled capacity in Kerala. 

Mechanized_boats were_introduced in the area in the early 1950's. The 
number of mechanized vessels operating from the area fluctuates consider
ably but, at times during the season, upwards of 600 vessels may be 
based there. In the mid 1960's, breakwaters were constructed to assist 
in the stabilization and deepening of the channel entrance. However, 
landing facilities, servicing facilities, etc., for vessels have not 
been provided. This report explains in some detail the economic justi
fication for completing a fishery harbour at Neendakara. 

The engineering proposals for development of the harbour are included 
in a separate report, namely, FI:SF/IND 55 - Technical Report 24 -
Neendakara - Engineering: Survey, Soil Investigations, Design. 

Another Project document, FI:SF/HID 55 - Technical Report 25 - Kerala 
Development of Fishery Harbours, contains a comprehensive review of 
the nature and extent of the development of the fishing industry in 
Kerala during the period 1960-1972. It also identifies limiting factors 
and those parts of the State 1 s activities which are likely to develop 
during the period to 1982. Taking into account likely developments, 
the report also contains recommendations about additional harbour 
development required to supplement facilities already provided or 
under construction. 

As Neendakara/Sakthikulangara at present is of pivotal importance to 
the State's fishing industry and is likely to maintain its status in 
future development, this report strongly recommends that harbour facili
ties be provided as soon as practicable in accordance with the technical 
recommendations contained in Technical Report 24 - Neendakara -
Engineering. 

The investment required to construct Neendakara fishery harbour is 
Rs. 160 lakhs. In addition, during the period 1974-1984, Rs. 311 lakhs 
will be required to expand the existing fishing fleet, ice and pro
cessing facilities, etc. To maintain the existing fleet and certain 
shore facilities, replacement investment of Rs. 825 lakhs will also 
be required; this latter investment would almost completely be re
quired whether a harbour is built or not. 
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Item 

Harbour works (including boat 
yard, traffic areas, water supply, 
drainage and sewerage, electri
city sub-station, port office, 
market hall, fuel station, toilets, 
lighting and fencing) 

Fishing vessels - 8 Metre 

10 Metre 

16 Metre 

Ice, processing and storage 
facilities 

Transport 

Operating capital 

Total 

Expansion Replacement Total 
(Rs.-Lakhs) 

160 160 

46 93 

590 590 

118 10 128 

84 160 244 

26 18 44 

37 37 

471 825 1296 

Details of expected fleet size, landings, value of catches, etc., for 
years 1975, 1978 and 1981 are shown in the following summary. Although 
a period of ten years has been chosen for economic evaluation, ·inputs 
and production etc., will reach maximum levels in the year 1981. 

Item 1975 1978 1981 

Number of boats 

8 Metre 125 200 200 

10 Metre 600 600 600 

16 Metre 2 15 30 

Fishermen employed 4118 4535 4670 

Total fish and prawn landings 

Quantity - Tonne 17700 25300 32300 

Value - Rs. lakhs 429 605 760 

Increase in landings due to 
construction of a harbour 

Quantity - Tonne 4426 10445 17390 

Value - Rs. lakhs 100 237 393 

Increase in export income due 
to construction of a harbour 

Value - Rs. lakhs 74 135 200 
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The construction of the harbour at Neendakara should raise no special 
difficulties regarding supply of trained manpower to handle and pro
cess increased landings. As indicated, this fishery centre is already 
a base for large-scale processing activities for export. With respect 
to fleet operations, the small trawlers and gill-netters also will 
not involve any special manpower problems. However, with regard to 
the 16 metre combination type vessels suggested for this site, 
difficulties may arise in obtaining skilled skippers and engineers 
to handle the more sophisticated vessels and fishing gears. Because 
of the possible shortage of skilled personnel in the initjal stages, 
this report recommends a staged introduction of such vessels with a 
fleet build-up from 2 in 1975 to 30 in 1981. As other major fishery 
centres in Kerala and also elsewhere in India will be faced with 
similar problems, it has been assumed that State and/or Central 
Government sponsored training schemes will provide sufficient per
sonnel. 

FI:SF/IND 55 Technical Report 24 - Neendakara - Engineering: Survey 2 

Soil Investigations, Design, provides for the construction of a 60 
tonne slipway and boatyard. These facilities would be sufficient for 
small trawlers and gill-netters, and also for the 16 metre vessels. 
It is assumed that larger vessels would have access to slipway facili
ties at Cochin. 
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Chapter 2 

FISHERIES AT SAKTHIKULANG.IIBA - NEENDAKARA 

2.1 INTRODUCTION 

About nine kilometres north of Quilon, the Ashtamudi lake is connected 
with the sea by way of a short channel. The village of Neendakara is 
located immediately north, and the village of Sakthikulangara immediately 
south, of the channel. The coastal area is densly populated in this 
region and one 11 villagen links with the next. -

The mouth of the. Ashtamudi lake follows the border-line between Quilon 
Taluk and the Taluk of Karunagapally, Thus, apart from being separated 
by the channel, Neendakara and Sakthikulangara are also "separated" in 
the sense that they are not under the same local government administration. 

Most of the 6,000 inhabitants of Sakthikulangara are Christians while in 
Neendakara Hindu fishermen dominate in a population of about 7,000. The 
inhabitants of the two villages are almost conpletely dependent upon 
the fishery industry for their livelihood. The only other important 
source of income is the coconut palm. 

Sakthikulangara has one high school and one public health centre. Both 
villages are supplied with electricity and potable water. 

For a number of years, beginning in the early 1950's, the Inda-Norwegian 
Project assisted the fishermen community in this area to improve their 
daily living. The Project introduced trawling, plank-built boats, and 
the diesel engine to the fishermen of the two villages. The villagers 
of Sakthikulangara have taken more advantage of the new technology than 
have the inhabitants of Neendakara and neighbouring villages north of 
Neendakara. Several hundred motorized boats are owned by fishermen in 
Sakthikulangara whilst the fishermen of Neendakara are reported to own 
less than a hundred boats. 

Since breakwaters were constructed (1967) where the channel enters into 
the sea, trawling has been conducted from this fishing centre throughout 
the year. Apart from breakwaters, no public harbour facilities, such as 
jetties, slipways or approach-roads, have been provided for the fishing 
industry. Instead, a number of small inadequate wooden jetties and stone 
quays have been constructed along the southern waterfront of the channel, 
both east and west of the bridge. A few wooden jetties have also been 
built on the eastern side of- the bridge at the northern (Neendakara) 
side.Mechanized boats are also unloading catches beyond the bridges and 
along the shores of the Ashtamudi lake. 

2.2 TRADITIONAL FISHING 

Fishing with traditional craft and gear has lost much of its importance 
for fishermen both at Neendakara and Sakthikulangara. It has been re
ported (Ref. 1, pl2) that the number of canoes, owned by fishermen in 
the two villages, has decreased from about 500 in 1953 to less than 100 
by 1968. In 1968, about 2,400 persons were employed (Ref. 1, pl7) as 
crew on mechanized boats. The total number of active fishermen in 
Sakthikulangara is estimated to 1,500 and in Neendakara to 2,000. 
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At Neendakara/Sakthikulangara, two types of canoes are used for fishing. 
Small canoes are used from October to May. At Neendakara and adjacent 
northern villages, a larger canoe is operated during August, September 
and October. From the canoes, fishermen catch mostly sardines and 
mackerels. 

During 1968, canoes were believed to have landed about 800 tonnes of 
fish (Ref. 1, pl3); landings from mechanized boats were about 12,000 
tonnes in the same year. 

2.3 MECHANIZED FISHING 

2.3.1 

The diesel engine and the plank built boat were introduced to the fisher
men of Neendakara and Sakthikulangara in the early 1950 1 s. Fishing with 
gill-nets and hook and line was tried from the 7 to 8 metre boats which 
were first introduced. By 1962, fishermen who operated 8 metre vessels 
started to use small shrimp trawls. This proved a success and the 
following season most fishermen with 8 metre boats were trawling for 
shrimps. With the success of shrimp trawling, Sakthikulangara became 
a centre not only for motorized boats but also for the processing of 
prawns. At the beginning of the 1970's, the yearly trawling effort by 
10 metre motorized boats was probably larger from this landing centre 
than from any other landing centre in India. 

Night fishing with gill-nets is being done by fishermen from small 
motorized boats. During a large part of the year, they use Neendakara/ 
Sakthikulangara as a base for their fishing. Gill-netting has been done 
from the 8 metre boats since their introduction. The local interest in 
this fishery has grown recently and the fleet of boats engaged in the 
fishery has increased. 

Night fishing with Gill-nets from Small Mechanized Boats 

Fishermen use Ci metre boats for night fishing with gill-nets. Most of 
these boats are old. They were constructed almost ten years ago with 
the encouragement of the Inda-Norwegian Project. They are equipped with 
small diesel engines with 8 - 24 BHP. The crew usually consist of 
three or four men. Most of the 8 metre boats operating at Neendakara/ 
Sakthikulangara are worth about Rs. 14,000 and normally carry a net 
worth about five to six thousand rupees. 

To construct and equip a boat of this category in 1972 would certainly 
cost more than Rs. 14,000. The engine (20 to 24 BHP) alone may cost as 
much as Rs. 30,000. The cost of the hull may vary between Rs. 24,000 
to Rs. 34,000. The higher.price has been quoted by a Government boat
building yard. 

The fishermen leave at about sunset and return between five and nine 
the following morning. Fishing is normally conducted between 35 and 
70 metres depth. The boats reach 50 metres depth after about three 
hours 1 steaming. 

The boats normally spend six to nine hours on the fishing grounds. The 
nets are usually set three times in the course of the night. Some 
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fishermen fish with gill-nets all the year; others cease operations for 
a month or two during the monsoon. The peak period occurs in the months 
immediately after the monsoon. It is said to be quite common that boats 
average more than 200 days of fishing per year. Fishing is not always 
conducted from Neendakara; boats are sometimes taken north for fishing 
off Cochin and Azhicode. 

The number of boats and fishermen engaged in this fishery has increased 
over the last few seasons. In 1969, the fleet is said to have numbered 
about 30 boats. The following year the fleet size had increased to 
about 45. In 1971, about 70 boats, engaged in night fishing with gill
nets, were said to be owned by fishermen and other persons in the 
Neendakara/Sakthikulangara region. The effect of this fishery upon 
available fish stocks is not known. 

2.3.1.3 Yield 

Catches consist of sharks, catfish, seer, tuna and tuna-like species, 
scianids, perches, pomfrets, etc. Tuna and seer are the most valuable 
species for the fishermen; shark the most common. The maximum catches 
knovm for this fishery are of the order of one tonne of fish for a 
night's fishing. The average is well below this and probably is about 
100 kgs. per vessel/trip. This low volume of catch is compensated for 
by a high average price for the fish. 

2.3.1.4 Value 

According to local fishermen and merchants, fish prices at boat-side 
(and in local retail and wholesale markets) fluctuate markedly with 
the quantities landed. During 1971, average price was said to have 
been about one rupee per kg. of fish landed. A boat-owner reported 
a maximum catch of one tonne of fish. He stated that he had received 
about half a rupee per kg. for this catch at the time. In the be
ginning of Januray 1972, catches were low and prices at boat-side 
were as high as four rupees per kg. on the average. The fishermen 
auction their catch immediately after landing it. From the auction, 
fish is usually taken to be sold in fresh form. 

Detailed long-term records showing catches made and expenses incurred 
are not available for this fishery. It was said that, at Sakthikulan
gara, for the past few seasons gill-netti~g for food fish had been a 
more remunerative fishery than shrimp-trawling. It was said, to sub
stantiate this, that some entrepreneurs, whose interest to date had 
been mainly in shrimp-trawling, in early 1972 were trying to acquire 
8 metre boats in order to conduct gill-net operations. 

The owner of the boat and gear usually receives two thirds of the 
value of the catch. One third is divided amongst the crew; usually 
three or four persons. From his share, the owner pays running expenses 
for the boat. In this fishery, both fixed and running expenditures are 
low when compared with expenditures for shrimp-trawling. Expenditures 
on fuel oil and lubrication depend, of course, upon the type and age 
of the engine. For a 16 BHP engine, it is said to be of the order of 
ten to fifteen rupees per day. Excluding payments to the crew, but 
including commission to auctioneer, direct daily costs are not likely 
to exceed thirty-five rupees. Less maintenance of engine is required 
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2. 3. 2 

for these boats than for the boa~s engaged in shrimp-trawling. It was 
said by fishermen in Sakthikulangara that, whilst engines used for 
trawling may last for five years, an engine in a boat used only for 
gill~netting may last from ten to twelve years. Not only are the direct 
expenses for repairs low, but as the number of fishing days tends to 
increase the fixed costs are more easy to recoup. 

Fixed costs are very low for the existing fleet of 8 metre boats. It 
is likely that the recent spurt in gill-net fishing has caused the 
resale value of an old 8 metre boat to remain fairly unchanged over 
the last few years. This would be a result of the comparative scarcity 
of 8 metre hulls and of diesel engines of 8 to 16 BHP. 

However, assuming that owners of the boats allow for depreciation of 
their boats every year, fixed costs for an old boat may be of the order 
of Rs. 3,000. If the average price for fish landed were one rupee per 
kilogram and the daily catch 100 kgs. during 200 days fishing, the 
owner could make a profit of about Rs. 4,000 per year. This would 
amount to about 20% on the funds invested in boat and gear (Rs. 20,000). 

Fixed costs for an 8 metre boat, constructed and fitted out in 1972, 
will be higher than for the old boats of the same category. The costs 
may come to about Rs. 5,000 per year (insurance and depreciation on 
originalcost of vessel and gear - Rs. 45,000). If the average price 
for fish landed were one rupee per kg. and the daily catch 100 kgs. 
during 220 days fishing, the owner could make a profit of about 
3,000 rupees from a year's fishing. The crew members would earn each 
a daily wage of 8 or 11 rupees depending on crew size (Rs. 1825 or 
Rs. 2430 per persodyear). At Neendakara/Sakthikulangara, this represents 
a very profitable fishery for all concerned. It is not surprising that 
the number of persons engaged in this kind of fishery is growing. A 
large amount of savings appears to have been invested in this fishery 
by persons who previously were not directly engaged in fishing and who 
had acquired some savings outside Neendakara/Sakthikulangara. 

If hulls can be obtained at reasonable prices (about Rs. 20,000) and 
small, low-powered diesel engines can be supplied, there is a good 
chance for this kind of fishery to expand in coming years. This would 
appear commendable as it provides local employment and a selective 
fishing effort yielding quality fish for human consumption. 

Trawling for Shrimp with Small Motorized Boats 

2.3.2.1 Fishing Operations 

Trawling at Neendakara/Sakthikulangara is a day fishery. Mos.t of the 
boats are of the 9.1 and 9.8 metre type. Generally, the boats leave 
just before dawn and return during the afternoon. Between 4 and 5, 
hauls are made each trip. When fishing is good, the fishermen return 
late in the afternoon. 

Some boats have fished out to 70 metres depth; however, the normal 
fishing depth is about 35 metres. 

Since breakwaters were constructed at the mouth of the channel (1967), 
mechanized boats have conducted trawling operations from Neendakara/ 
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Sakthikulangara throughout the year. The best fishery for shrimps is 
reported to take place during the monsoon and the months immediately 
preceding and following it. During this period, several hundred boats 
which fish elsewhere during the rest of the year are brought to 
Neendakara/Sakthikulangara for fishing. 

At Neendakara/Sakthikulangara, boat-owners have not been required to 
register .their boats with any particular organization or institution. 
The State Port Department does not keep any records of the number of 
boats entering the breakwaters. 

Records of actual fishing effort at Neendakara/Sakthikulangara are 
not available. In 1968, an official estimate (Ref. 1, pl2) placed the 
number of boats at 380 to 400 during peak season and 120 to 150 
during the off season. In January 1972 (off-season), the number was 
about 350 according to the Deputy Director of Fisheries at Quilon. 
Of these boats, 200 ·were recorded in the books of the Department as 
issued to co-operatives and not yet fully repaid; the rest were 
privately owned. During the peak season, that is from April to Septem
ber, it is possible that as many as 600 to 800 boats operate in the 
area. 

A number of mechanized boats are not in regular use. Of those boats, 
in the Quilon region, which are on the books of the Department of 
Fisheries, 155 out of 358 were not in working order in December 1971; 
65 of the 155 were classified as 11 irreparable11

• 

Boats used for trawling seldom realise as many days of fishing per 
year as do the boats used for gill-netting. A number of days are 
lost due to mechanical failure. Although no statistics are available, 
it seems likely that, for the fleet as a whole, the average would be 
about 150 days per boat and year. 

When the season is over, that is by November, a large nuruber of the 
boats are moved north to Ambalapuzha for fishing. Although prawn 
fishing is good at Ambalapuzha also during the monsoon season, local 
fishermen using canoes d.o not allow the mechanized boats to fish 
during that part of the year. No similar resistance is raised by 
fishermen using canoes in the Neendakara/Sakthikulangara area during 
the monsoon season. Neendakara/Sakthikulangara is the southern-most 
point for shrimp-trawling by small motorized boats on the Kerala 
coast. The nearest landing centre to the south is found at Colachel 
(Tamil Nadu) about 120 kilometres away. 

2.3.2.3 Yield 

At Neendakara, trawl catches of shrimps were low during 1971. Monthly 
averages for daily catches in this fishery (obtained from a sample 
with a fishing effort of about one thousand boat-days per month) 
varied between 10 and 50 kgs. during the period April 1971 to January 
1972. These catch rates are somewhat below those reported by earlier 
studies for this category of boats (Ref. 2, pl3). The "white prawn 11 

or Sea Naaran (P. Indicus) is common in the area and during the 
sampling period (1971-72) they accounted for 80% or more of prawns 
caught during the months of June, November, December and January. 
They were completely absent from catches during the months of July, 
August and October. The largest catches of P. Indicus were recorded 
in the month of June when average daily catches per boat reached 28 kgs. 
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AssUIDing a seasonal fishing effort of 200 days (which seem to be on 
the high side), fishermen using these boats would only catch about 
six tonnes of prawns of all sorts per season. 

No detailed statistics are available concerning fish catches. Prior 
studies (Ref. 2, pl3) indicate that fish landings are heavier in the 
first half of the calendar year and that fish account for about 80% of 
the weight of total landings. 

2.3.2.4 Value of Catch 

Export prices for frozen prawns rose sharply during 1971. The price 
increases were reflected also in prices paid for prawns at boat-side. 
Boat-side prices of the largest specimens of Sea Naaran(P. Indicus) 
are reported to have reached Rs. 20 per kg. (live weight) during the 
month of November 1971. Even the smallest category of prawns HKarikady" 
fetches over one rupee per kg. 

Two of the largest prawn freezing industries valued prawn caught by 
their own boats during the months of November and December 1971 to 
more than Rs. 10 per kg. on the average. During this period, the"Sea 
Naarann (P. Indicus) dominated catches. 

Detailed statistics showing daily catches of fish and their value are 
not available from fishermen or prawn processors at Neendakara. However, 
indications are that the volume of fish landed per mechanized boat/ 
year did not increase during the last few years of the 1960 1 s. Prices 
for fish have increased in Kerala as a whole during the same period. 
It seems reasonable that at Neendakara/Sakthikulangara prices have 
also risen for miscellaneous fish. 

The records of one of the major prawn processors indicate an average 
value of about ninety prise per kg. of fish during the period August 
December 1971. These prices are high compared to those quoted by one 
fish merchant in the area. Whilst he gave a price of one rupee per 
kg. of flat fish, for jew fish and Lactarius, mixed small fish he 
quoted only thirty paise per kg. 

The absence of complete records makes it impossible to establish, with 
certainty, the past profitability of shrimp-trawling at Neendakara/ 
Sakthikulangara. However, it is a widespread opinion that, for most 
of the boats, shrimp-trawling is not profitable any longer. This may 
mean that shrimp-trawling is not as profitable as it was, which does 
not exclude that it still is a venture that gives a handsome return 
on invested labour and funds. Prawn processors say they are not 
interested in acquiring more mechanized boats. Some persons, with 
money to invest, have preferred to invest in gill-net fishery from 
small mechanized boats instead of in shrimp-trawling. 

Availability of shrimp in the area is seasonal. As mentioned above, 
during some months (May, June, November, December and January) the 
valuable "Sea-lfaaran" (P. Indicus) dominates prawn catches, while 
during other months (July, August, September - small catches - and 
October) this species is almost totally absent in the trawl. Other 
prawn species also come and go in the course of the year. Shrimp
trawling, however, is carried out throughout the year. Fishermen 
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owrnng or operating motorized shr_imp trawlers do not undertake any 
other type of fishing with these boats during periods when prawn 
catches are low. 

Normally, payment to crew is partly determined by the value of daily 
catches. The cost of fuel and a minimum salary to crew, about two 
rupees per man per day, are deducted from gross sales receipts. Of 
the remaining 11 net sales proceedsn, thirty percent is given as share 
to the crew. 

Expenses on fuel oil and crew wages are the main costs of operation. 
These costs must be recovered from sales proceeds of daily catches. 
If this cannot be done, and daily expenses for fuel and basic wages 
exceed daily revenues from sales of catches, then the owners will 
stop fishing operations. 

The daily costs of operations (fuel, gear, ice, fish boxes, nominal 
wage for crew) in 1966/67 (Ref. 2, pl8) were a.bout Rs. 80 to 90 for 
the 9.1 and 9.7 metre boats.In 1971, the daily costs of operation 
were higher; possibly about Rs. 130. However, the largest increase 
in cost has come in the form of increased fixed costs. A new 9.1 metre 
boat is worth about Rs. 80,000. Depreciation, interest (10%) and 
repairs are likely to come to about Rs. 15,000 per year, or Rs. 150 
per day at 100 days fishing and Rs. 75 per day at 200 days active 
fishing. 

In order to cover fixed costs (including a return on invested capital 
of 10%; the return is calculated on half the original investment at 
full interest rate, assmning scrap value of boat is negligible) a 
9.1 metre boat must have a daily average income of Rs. 280 when fishing 
for 100 days, of Rs. 230 when fishing for 150 days, and of ~s. 205 
when fishing for 200 days. 

One of the larger prawn freezing firms at Sakthikulangara shows in its 
books monthly aver.ages for a_aily sales revenue of prawns. The lowest 
monthly average is Rs. 110 and the highest Rs. 340. To this should be 
added the value of fish caught. This is not likely to be less than 
Rs. 4o per boat per day. 

The monthly averages of daily gross sales values of catch thus range 
between Rs. 150 and 380. For the period April 1971 to Januray 1972 
as a whole, average daily boat-sales proceeds came to about Rs. 220 
(assuming sales proceeds of Rs. 4o per day for fish). Prawns were worth 
about Rs. 7 per kg. on the average. 

The key to the profitability of shrimp--trawling, according to this 
analysis, is to be found in the nuJnber of days of fishing per season. 
This has also been mentioned in previous studies of fishing in this 
area. (Ref. 2, pl9). It is likely to be even more the case in 1972 
than it was in 1966 as the cost of boats and engines has increased 
more rapidly than variable costs during the last few years. 

2. 4 L..A.NDINGS 

As mentioned above, there are no public facilities for unloading catch 
or for loading supplies anywhere along the water-front.at Neendakara/ 
Sakthikulangara. Most of the boats, fishing in the area land their 
catches at privately o-w-ned ramshackle jetties and platforms on the 
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Sakthikulangara side of the channel. A few mechanized boats land east 
of the bridge on the Neendakara side. F'uel, rations and nets are being 
carried to the boats. This is possible as the Quantities involved are 
small and the supply of manpower is ample. How-ever, the landing area 
is a congested, narrow river bank with poor access. 

At present, the strip of land along the southern side of the channel 
(at Sakthikulangara) is the most convenient area for.fishermen and 
fish merchants to sell and buy fish. There are few alternative sites 
available, particularly for boats larger than 9.8 metres. They cannot 
pass under the existing low level bridge and into the Ashtamudi lake. 
The Neendakara side of the channel, west of the bridge, is under the 
control of the Port Department and used for occasional commercial 
cargo traffic. 

The strip of land on the southern side of the channel is owned by the 
State of Kerala. However, the Government does not exercise its rights 
in relation to this land area. Ovmers of land lying adjacent to this 
Government strip of land have noccupiedll the area. Several of the land 
owners are also owners of prawn processing facilities. They have con
structed small ramshackle wooden jetties and stone masonry platforms 
along the water-front for use by mechanized boats. This service to 
the boats is not provided free of charge. However, information concer
ning the exact nature of payment for use of the jetties is not available. 
It is said that a sum corresponding to 5% of the value of the fish 
landed at the jetty is charged. Furthermore, the fishermen are reQuired 
to surrender prawns caught by them to the land-owner or his agent for 
auction at nstandardn rates. 

Local fishermen, through the Sakthikulangara Panchayat, have asked for 
a public jetty and public access to such a jetty in order to reduce 
their dependence upon privately owned facilities. 

Demand for prawns considerably exceeds supply during most of the season 
at Neendakara/Sakthikulangara,. Hence, the use of "standard11 rates for 
prmms interferes with the free inter-action of demand and supply and 
probably reduces the opportunities for fishermen to achieve the best 
possible prices for their landings. 

A substantial number of the 9.1 and 9.8 metre boats are moored in the 
Ashtamudi Lal~e during night time. A large number istaken several kilo
metres to Quilon. Some entrepreneurs at Quilon have invested in shrimp
trawling by acQuiring motorized boats. Those boats are sometimes manned 
by persons living at Quilon who are not fishermen by family but by 
profession. 

DISPOSITION OF LANDINGS 

Prawns and Lobsters 

Prawns and lobsters landed at Neendakara and Sakthikulangara are almost 
all frozen in one form or another. Lately, even very small sized prawns 
(to a count of 500 pieces per pound) have been frozen. The canning 
industry cannot compete with the freezing factories for pra-vms at boat
side. Nothing or very little remains to be canned once the prawn 
processors have made their purchases. The prawns are frozen in factories 
at Neendakara and Sakthikulangara. Prawns are rarely taken to other 
processing centres. 
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The larger freezing plants do not employ the entire labour force which 
they would require to prepare prawns for freezing. Beheading, peeling 
and deveining is usually done outside the main factories in small 
peeling sheds. Some of the sheds are ovmed or controlled by the 
freezing companies, others are operated by independent agents. 

Fish 

Distribution of fish is labour intensive. A large number of vendors are 
engaged in the trade; each of them trading in a small quantity of fish. 
One merchant stated that about 500 persons are bying and selling fish 
on the Sakthikulangara landing side and some 200 persons on the Neenda
kara side. 

Most fish, especially the large fish caught by gill-nets, are sent out 
of the area packed in ice. Population centres within 80 to 100 kilo
metres of Neendakara/Sakthikulangara are supplied with fresh marine 
fish in this way. Some of the better quality fish is sent to major 
wholesale fish markets in the State from where some is eventually sent 
to larger towns in Tamil Nadu and Mysore. 

At Neendakara/Sakthikulangara, comparatively small quantities of fish 
are subject to curing. Curing is done mostly to preserve the small, 
miscellaneous fish landed by the motorized boats engaged in shrimp 
trawling, especially if these species are not in prime condition when 
landed. 

The large number of persons involved in the trading of fish is consonant 
with the methods of transporting fish from landing centre to market. The 
majority of vendors either carry fish in baskets on their heads or as 
bicycle loads. Some vendors form groups which rent trucks and taxis to 
take them and their fish to more distant villages. 

Merchants and Middlemen 

At Neendakara/Sakthikulangara, it was reported that fish and prawn 
merchants lately have been able to deal from a strong position in their 
relations with boat-owners, freezing factories and fish dealers. This 
is said to be so mainly due to two circumstances. Firstly, the supply 
of prawns for the freezing factories is not adequate during the major 
part of the calendar year. During this period, the prawn market is 
most definitely a seller's market. Secondly, the merchants are reported 
to have large funds at their disposal. This is very useful for supplying 
short and long-term credit to fishermen and others involved in the 
industry. Also, there is a growing tendency for fishermen to insist 
on cash payment on the spot in exchange for fish rather than weekly 
or monthly payi.nents. 
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Chapter 3 

FISH INDUSTRIES 

3.1 INTRODUCTION 

The Neendakara/Sakthikulangara area, after Cochin, is the most important 
centre for processing and freezing pravms in Kerala and India. This is 
reflected by the fact that in 1971 the installed capacities to freeze 
prawns at Neendakara/Sakthikulangara accounted for something like one 
fourth of the total in Kerala. 

The first factory was started only a little more than ten years ago. 
Today the investment in, and capacity of, the industry is considerable. 
In 1968, 1.25 crores of rupees had been invested in boats and processing 
plants (Ref. 1, pl(). Since then, the total investment has increased 
considerably. Early in 1969, the commercial banks introduced a liberal 
finance scheme which benefited the industry. Funds were advanced as 
loans for the construction of mechanized boats and for the erection of 
processing units and ancillary facilities. During the three years 
1969-1971, private entrepreneurs invested at least a crore of rupees 
of bank funds in boats and in processing facilities. Additional boats 
have been supplied from the State Government's boat financing and con
struction programme. Apart from this investment in boats, the State 
Government has not contributed public funds for the development and 
growth of the fishing in this area at the s&ue rate as done by private 
entrepreneurs. The new bridge at Neendakara/Sakthikulangara is the only 
recent public investment in infrastructure. 

The majority of the inhabitants of Sakthikulangara, Neendakara and 
adjacent villages find employment in the fishing industry. One study 
(Ref. 1, pl2) of the situation reports: lfFishing and fish processing 
provided employment for about 5,800 persons in 1968, as against 2,400 
persons in. 1963 and 2 ,100 in 1953. In 1968, the private sector accounted 
for as much as 96% of the total employment. Mechanized fishing employed 
41% of the work force and the traditional fishing sector about 19%. 
Employment opportunities in allied activities has grown spectacularily 
since 1963, from 300 workers in 1963 to 2,100 workers in 196811

• Since 
this study was made, the industry has expanded its capacity consider
ably but no up-to-date employment statistics are available. 

At Neendakara/Sakthikulangara, the fish processing industry is centred 
almost exclusively around freezing of prawns for export. There are 
thirteen freezing plants in the area, of which only one also is engaged 
in canning prawns. There are thirteen ice plants. A few of them are 
attached to the large freezing factories; the majority are small and 
independently operated. The State Government has only a minor share 
of the shore-based facilities; one freezing plant with attached ice 
factory. Peeling sheds and mechanical workshops are all private owned. 

3.2 FREEZING FACILITIES 

In the region, there are thirteen freezing plants of varying age and 
capacity. Six of the factories were established in 1969 or later. Two 
of the thirteen plants are under construction and one is closed. Three 
of the plants may be classified as large and account for about 70% of 
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the installed freezing capacity in the region. The total freezing 
capacity (per 24 hours) of these thirteen plants adds up to about 
70 tonnes. If the plants were run at full capacity for 200 days, 
the throughput would be worth about Rs. 28 crores (late 1971 prices). 
The small plants generally have a capacity only of one tonne or 
slightly more than one tonne of frozen products per 24 hours. 

The plants all have adjoining storages to hold frozen prawns until 
shipment. The thirteen plants together have total storage for about 
900 tonnes of frozen products. This is equal to about two weeks pro
duction at full capacity. Most of the companies also have their own 
vehicles to transport raw material to the plant and finished products 
to port of shipment (Cochin). The three larger plants have fleets 
comprising more than 12 vehicles, most of them insulated trucks. In 
total, the freezing industry has a fleet of at least sixty vehicles. 

In general, the factories are not equipped with cold rooms for raw 
material. Raw material is scarce. If the prawns must be kept for any 
length of time, which is normally not the case, they are kept in brine 
tanks with ice. 

Most of the factories are open the year round. The "best" part of the 
year for the factories is said to be during the monsoon months. Canoe 
fishermen and mechanized boats from Neendakara/Sakthikulangara then 
land large quantities of prawns and supplies to factories are high. 
Prior to the monsoon, during April and May, "Sea Naaran11 (P. Indicus) 
is usually found in the waters off Neendakara/Sakthikulangara, but 
not in quantities large enough for the plants to be fully used. 

However, . utilization of capacity does not only depend upon the success 
of fishing at Neendakara/Sakthikulangara, or even the success of 
fishing south of Cochin. A large part of the prawns, frozen at Neenda
kara/Sakthikulangara, are brought into the State from other maritime 
States in India. The freezing companies, with large installed capaci
ties, seem to be more dependent upon such supplies than others. In all 
cases, the larger companies reported imports of shrimps from Tamil Nadu 
sometimes from Andhra Pradesh and two receive prawns all the way from 
Orissa (a distance of about 2,000 km.). 

The exact importance of supplies from other States for the freezing 
factories is not known. The manager of one of the larger companies 
estimated that, for the year as a whole, about one third of the quantity 
frozen is obtained locally. The manager of another of the large private 
firms stated that only about 10% of the quantity of prawns frozen by 
the firm originated in local landings. These statements are supported 
by two facts; firstly, the relationship between installed capacity 
and local landings at Neendakara/Sakthikulangara and, secondly, the 
large number of insulated trucks operated by the firms. 

It is clear that the utilization of installed freezing capacity is low. 
It has not been established exactly how low it is, or whether the 
achieved degree of utilization can be considered normal in the circum
stances or not. 

On the one hand, processors complain about the low utilization of 
installed plant capacity, saying that it is exceptional that as much 
is frozen per period of 24 hours as the installed machinery would 
permit. On the other hand, it seems clear that most plants are operated 
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to above 75% of their stated capacity for three to four months of the 
year. In view of the fishing effort at Neendakara/Sakthikulangara, 
this seems to be quite a high figure. To produce 70 tonnes of frozen 
prmms in 24 hours, that is to use the installed capacity to its 
absolute maximum, it would be necessary that about 140 tonnes of 
prawns were supplied. Each of the boats in a fleet of 700 would 
need to land 200 kgs. of prawns. This is far in excess of the catch 
rates reported for Neendakara/Sakthikulangara (see Section 2.3.2.3). 

The profitability of the freezing industry is, of course, a well 
guarded secret. It appears, however, that in 1971-72 it was not as 
high as it had been. The fact that cost of raw material constitutes 
such a large part of total ex-factory costs makes the industry fairly 
adaptable to changes in the supply of raw material. A slow-down in 
utilization of capacity or short term stoppage of plan does not 
immediately place the processor at the risk of bankruptcy. 

When more processing facilities are established in Tamil Nadu, Andhra 
Pradesh and Orissa, the supply of prawns to factories at Neendakara/ 
Sakthikulangara may diminish considerably .. Such developments are not 
distant but imminent possibilities. During 1971, a number of large 
industrial concerns established prawn freezing plants in Andhra Pradesh. 
In the future, the larger factories at Neendakara/Sakthikulangara must 
rely more on local supplies either from the existing fishery or from 
new grounds/boats or fishing methods. The alternative is to curtail 
production. Plate freezers and other equipment can, of course, be moved 
nearer the source of supply. Possibilities of diversification into 
other fish processing activites seem uncertain at the moment. 

3.3 CANNING FACILITIES 

Canning of fish or prawns is rarely done at Neendakara/Sakthikulangara. 
Until recently, two of the major prawn freezers had canning lines as 
well. In late 1971, one of these companies dismantled its machinery. The 
other firm is said to have a capacity of about 10,000 cans per day. 
Scarcity of raw material and differences of opinion between labour and 
management makes it unlikely that this industry will expand capacities 
or production of canned shrimps in the near future. However, if large 
scale purse-seining for mackerels and sardines gets under way, these 
species will be available at Neendakara/Sakthikulangara in large 
quantities and at low price. It may become profitable to can these 
species for export as well as for local markets. 

3.4 ICE FACTORIES 

Whilst the larger companies manufacture their mm ice, the smaller firms 
buy ice from private (or the Government) ice plants in the area. Ice is 
produced in thirteen ice factories, five of which form part of freezing 
plants. The remaining eight are independent factories. The factories 
together have machinery to produce about 160 tonnes in 24 hours. The 
capacity will increase by about 50 tonnes when four ice factories, now 
under construction, start production. The price of ice is about Rs. 50 
per tonne during off-season; in peak season, the price may increase to 
about Rs. 100 per tonne. 

3.5 OTHER ACTIVITIES 

A number of small mechanical workshops, attending to repairs and 
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maintenance of engines of motorized boats, have sprung up at Neendakara/ 
Sakthikulangara. Some of the workshops specialize in engine overhauls, 
others manufacture winches and engine parts. Usually, most of the 
labourers in these shops are young apprentices. The equipment include 
welding gear and lathes. The publicly-owned and managed boat-yard has 
the only slipway in the area. It is fB:irlyprimitive and limited in 
capacity. 

At Neendakara/Sakthikulangara, there is only one boat-building yard. It 
is managed by the Kerala Fisheries Corporation. In this yard, wooden 
fishing boats are built as well as repaired. The boat-yard is said to 
have a capacity of about 40 boats per year ranging from 9.1 to 11 
metres in length. There are a few smaller, privately-owned yards in 
Quilon and nearby area; these yards undertake repairs as well as 
build boats. 



Chapter 4 

MARKETS 

4.1 INTRODUCTION 

In India, edible marine fish species would be eaten, in some form or 
other, by at least some groups of persons in the country, if the fish 
were given free of cost. This willingness to consume on the part of 
the consumer will be tempered as soon as he is charged even a nominal 
price and will continue reducing as price increases (provided all 
other economic variables remain constant). 

Thus, if marine fish could be provided, free of cost, to whomsoever 
would want the fish, it seems absolutely certain that between the 
550 million persons in India, it would not be difficult, for example, 
to find willing fish-eaters even if the present marine fish catch were 
multiplied by ten. 

However, fish always will cost something to catch and distribute. Except 
in free food programmes, it will also cost something to the consumer. In 
the long run, society must pay, in one form or another, what it costs to 
produce and distribute the fish. The prevailing costs, at retail level, 
are the principal determinant of fish consumption in India. 

4.2 CRUSTACEANS 

It is not difficult for a fisherman/owner of a mechanized vessel, who 
brings shrimps in good condition, to sell his catch for reasonably high 
prices. Even small-sized shrimps frequently fetch more than one rupee 
per kg. During late 1971, a growing overseas demand for shrimps led to 
substantial price increases in the world markets and also at boat-side 
in Kerala. It seems likely that shrimps will remain a high-priced 
luxury item in more affluent countries and that Indian shrimps will 
continue to find a market abroad. 

This market will not depend, to any extent, on size or type of shrimp 
landings at Neendakara/Sakthikulangara. The quantity of shrimps moving 
in international trade is comparatively so large that the success of 
shrimp fishing at Neendakara/Sakthikulangara does not matter. 

The market for Indian shrimps, and the future of shrimp-fishing and 
shrimp processing, is more dependent upon the success of shrimp-fishing 
in other countries and upon rates of exchange between the Indian rupee 
and the currencies of the main importers of Indian shrimps. Changes in 
rates of exchange may lead to drastic, short-run changes in the con
ditions under which the industry is working. In early 1972, it seems 
most likely that any such changes will be to the advantage of the 
concerned exporters, processors and Indian fishermen. However, parts 
of the industry may face serious difficulties if proposed U.S. legi
slation relating to imports of fish products is enacted and enforced. 

4.3 FISH 

Whilst lobsters and shrimps landed in Kerala are consumed almost 
exclusively abroad, most fish landed in Kerala is consumed by the 
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population of that State. A small. part is sent to other States and 
some fish is sent in cured form to Ceylo~. 

The characteristics (numbers, economic conditions and opinions) of 
the fish consuming public in Kerala is not known. An indication of 
the size and relative affluence of the market may be had from the 
behaviour of price for fish over the season. 

While prices for prawns are rather stable, prices for fish fluctuate 
considerably. This appears to be true for most fish species. As the 
quantity of fish landed, on any particular day, decreases, the value 
of fish at boat-side may increase considerably. These price fluctua
tions are to some extent influenced by the number of merchants at the 
landing site, by the time of day at which the fish is landed and by 
other factors. However, in the long-run, seasonal fluctuations in 
prices must be caused ultimately by the group of persons disposed to 
eat the fish. 

This price behaviour is probably dependent upon the distribution of 
disposable income per person in the State. No official statistics of 
either wealth-distribution or distribution of income were available 
for Kerala. The behaviour of fish prices would lead an observer to 
conclude that, as the quantity of fish offered for sale is reduced 
below the average, the price of the fish goes up and the fish is 
"rationed" to those who can afford to buy it. Thus, if the amount of 
fish for sale is increased uniformly over the season, it is likely 
that the average price of fish will be reduced. Whether this will lead 
to a larger or lower total value of consumption (retail price x amount 
bought) is not known. 

The increase in the quantity of fish consumed, occurring if prices 
were lowered throughout the year, is likely to come about mainly as 
persons who could previously not afford to buy fish start to do so. 

The supply of fish should increase by at least about 3.5% per year in 
order to keep pace with likely increase in demand (2.5% yearly increase 
in the number of consumers and 1.0% yearly increase in average dis
posal income). There are some factors which would tend to improve upon 
the possibilities to increase landings at Neendakara/Sakthikulangara 
at a faster rate than that implied (3.5%) without courting difficulties 
of disposal or of substantial falls in prices at boatside. 

It seems likely that the effort and yield of traditional fishermen in 
the areas north and south of Neendakara/Sakthikulangara will decline. 
Therefore, it seems feasible that in the future fish landed at Neenda
kara/Sakthikulangara will be sold to some of those consumers who today 
are receiving marine fish from other smaller landing centres. 

It should be possible to supply marine fish beyond areas supplied at 
present. Again, supply to these areas, mainly the hinterland, is a 
question of price of final product. It is unlikely that fish supplies 
to such areas would be increased unless the means of transportation are 
improved leading to reduction in retail prices. The extent to which 
increased supplies would also mean an increase in the value of consump
tion is more uncertain. The price elasticity of demand is not known. 

Future improvements in technology (storage, processing) may make it 
possible to make the quantiy offered for sale to final consumers more 

18 



evenly distributed over time. Under existing conditions, it seems 
possible that in periods of heavy catches low prices in first hand 
auctions may make fishermen reduce fishing effort below that possible. 
In these situations, use of freezing and artificial conditions for 
storage should increase the demand for fish and thus contribute to 
higher prices at the beach. 

If foreign buyers were found for fish, reduced fluctuations in beach
side prices may result for the species concerned. Such a development 
may benefit the producer (fishermen, processor and exporter) but would 
eliminate those Indian consumers who would not or could not afford to 
pay export prices. 

Substitution of one item, in the pattern of consumption, for another 
item can also occur between various types (cured and fresh) and species 
of fish. As disposable income increases, a consumer may prefer to buy 
a "better g_uality" fish or he may decide to buy fresh fish instead of 
cured fish. It is not known what such_ changes will mean. in terms_ of the 
overall g_uantity of fish consumed and the overall value of such consump
tion. 

Although it seems likely that most of the changes listed above will occur 
in the market for marine fish, it is not possible to specify when they 
will occur. That, of course, is important for the planning of fishing 
effort and ancillary facilities ~t Neenda:K~ra/Sakthikulangara. 

4.4 MARKET AREAS 

Neendakara/Sakthikulangara may be considered as the point from which 
Kerala, south of a line drawn from east to west through Alleppey, will 
be supplied with fish. The coastal strip of this area will continue to 
be supplied with fish from local fishermen using traditional methods. 

The number of inhabitants in this area is of the order of six million 
(Ref. 5, p9). Average consumption of fish in Kerala is of the order of 
15 kgs. (landed weight) per person per year (Ref. 8,p iv). Thus, with 
a yearly increase in the value of consumption by about 3.5%,the volume 
of consumption may increase by about 3,150 tonnes (landed weight) 
assuming unchanged prices. This, of course, is an indication of a trend 
and nothing else. 
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It is difficult to imagine that fish landed at Neendakara/Sakthikulangara 
will make any substantial inroads in markets in either of Tamil Nadu or 
Mysore, the two border States to Kerala. The fishing industry at Neenda
kara/Sakthikulangara cannot show any specific advantage over the industries 
in Tamil Nadu and Mysore once those industries have access to harbour 
facilities as well. Fish landed in Kerala is sent to both Mysore and 
Tamil Nadu already. At the most, fish merchants in Kerala may expect to 
maintain their share of the market; any substantial increase would consist 
of species or products not available in the recipient State; for example, 
oil sardines in Tamil Nadu. 

In building a model of future fishery activity at Neendakara/Sakthikulan
gara, some specific assumptions concerning markets have been made. These 
assumptions are described in Appendix 13 (Section 5). 



Chapter 5 

FISH STOCKS 

5.1 FISH STOCKS WITHIN A RADIUS OF 30 KMS. FROM NEENDAKARA/SAKTHIKULANGARA 

The 8 and 10 metre boats are limited in their fishing efforts by the 
fact that they only remain absent from port at the most 12 to 14 hours 
at a time. The bo·ats fish within 30 kms. of a landing centre and most 
of them, while fishing from Neendakara/Sakthikulangara, would seldom 
be more than 20 kms. distant from their base. Fishing from Neendakara/ 
Sakthikulangara, this fleet of boats would cover, at the most, an area 
of about 1400 square kilometres (408 square nautical miles). 

From about the beginning of April to the end of September, Neendakara/ 
Sakthikulangara is the best shrimp-trawling centre south of Cochin. 
During the remaining six months of the year, Ambalapuzha, just south 
of Alleppey (about 65 kms. from Neendakara/Sakthikulangara) is reported 
to have the best grounds for shrimp-trawling. A large part of the fleet 
of 10 metre boats therefore spend half the year at Neendakara/Sakthi
kulangara and the other half at Ambalapuzha. 

As mentioned elsewhere in this Report (see 2.3.2.2 "Fishing Effort"), it 
is difficult to obtain an accurate estimate of the actual number of 
boats which have been fishing at Neendakara/Sakthikulangara during any 
period in the past. However, it seems that at least 200 boats were 
fishing from the centre all through 1971 and that the number of boats 
did not exceed 600 for any great length of time. During the year, there 
may also have been about fifty 8 metre boats undertaking gill-netting. 
The fishing effort, in terms of actual fishing days, may have been of 
the order of 60,000 boat-days for shrimp-trawling and about 10,000 days 
for gill-netting. The average catches per day of fishing effort were 
somewhere about 100 kgs. for gill-netting and somewhere between 150 
to 200 kgs. for shrimp-trawling. Therefore, it seems likely that total 
landings by mechanized boats at Neendakara/Sakthikulangara were of the 
order of 11,000 to 12,000 tonnes during the 1971 season. 

Landings by traditional fishermen averaged at least about 500 tonnes per 
year and kilometre of coastline (Ref. 9, table 9) in 1969-70. Total 
landings due to non-mechanized fishing could have been of the order of 
30,000 tonnes within 30 kms. of Neendakara/Sakthikulangara during this 
season. 

While the mechanized fishing is at its peak from April to September, the 
fishing effort of the traditional fishermen gives best results during 
September, October, November, December and January (Ref. 9, table 5). 
During 1969-70, oil sardine, other sardine, prawn, mackerel, silver
belly, shark and dogfish, whitebait and pellona were the principal 
species caught in the region surrounding Neendakara/Sakthikulangara 
(Ref. 9, table 6). Together, they accounted for about 80% of the 
estimated landings. Mackerel was the most important species accounting 
for about 34%. Prawns accounted for 16%. 

Thus, during 1971, exploitation of fishing grounds within 30 km.s. of 
Neendakara/Sakthikulangara have led to about (30,000 + 12,000) 42,000 
tonnes of fish and prmms being landed in the region. At least 6,000 
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tonnes of the 12,000 tonnes landed by mechanized boats consisted of small, 
demersal species. 

A harvest of 42,000 tonnes implies a yield of about (42,000 divided by 
1,500 square kilometres) 28 tonnes per square kilometre per year. Thus, 
in these waters, the level of exploitation is already far above the 
productivity norm of 10 tonnes per square kilometre per year indicated 
for waters within 50 metres depth on the West Coast of India (Ref. 6, 
p20). 

Apparently, this norm does not apply to this region of the Kerala coast
line and offers little guidance with respect to possible future levels 
of exploitation. However, the low catch rates reported for mechanized 
boats (see 2.3.2.3) in the area indicate that it would not be advisable 
to increase the trawling effort for prawns._Such an increase may cause 
a general decline in catch-rates. Nonetheless, due to recent increases 
in international prices for frozen prawns, the fishing effort for prawns 
will probably tend to increase instead of decrease. 

In the long-run, it would seem more advisable to increase the fishing 
effort for pelagic species. This may come about through an increase in 
the fishing effort of 8 metre boats used for gill-netting at night time. 
Such an expansion of effort will probably take place in the course of 
the next few years. 

Mackerels and sardines are available in waters north of Neendakara/ 
Sakthikulangara. They are normally fished by fishermen using canoes and 
by nets operated from the shore. It seems unlikely that fishermen on 
10 metre boats will start purse-seining for these species in direct 
competition (fishing on the same grounds during the same periods) with 
traditional fishermen. However, during the autumn of 1971, mackerels 
and sardines were identified while shoaling in midwater as far as 20 
to 30 kms. from the shores off the Quilon region. These observations 
were made during late October (Ref. I, pl4). Further north, along the 
coast of Kerala and Mysore, the same species were found shoaling in 
surface waters during the month of August (Ref. I, pl3). In this Report, 
it is assumed that mackerels and oil sardines will be exploited from 
Neendakara/Sakthikulangara by 16 metre vessels in years to come. 

5.2 FISH STOCKS CAPABLE OF EXPLOITATION FROM FISHING VESSELS UNDERTAKING 
TRIPS OF MORE THAN ONE DAY 1 S DURATION 

Skippers of vessels capable of undertaking fishing trips of more than 
one day's duration cannot expect to have any fishing ground exclusively 
to themselves. On any grounds within reach of Neendakara/Sakthikulangara, 
the vessels are likely to have to compete for fish with vessels operating 
from neighbouring ports such as Mangalore/Malpe and Cochin to the north 
and Chinnamuttom (Cape Comorin) and Tuticorin to the south. It seems 
clear that the number of vessels which may operate from JITeendakara/ 
Sakthikulangara depends on the number of boats operating from other ports 
as well as on potentially exploitable fish stocks. 

These statements apply particularly to any fishing done on the Wedge Bank, 
on the slope of the continental shelf outside Kerala, and to any fishing 
for tuna and tuna-like fishes in waters off the continental shelf. 

The only fishing grounds to which large vessels based at Neendakara/ 
Sakthikulangara would have an advantage (with a tangible result in the 
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:economics of fishing operations·) would be those for which these large 
vessels are least needed; that is prawn grounds inside the 50 metre 
depth contour line and immediately outside Neendakara/Sakthikulangara. 

Apart from the recent discoveries of sardines and mackerels off Quilon, 
relatively little is known about resources in deeper waters. References 
are made to fish stocks on grounds off the Quilon District in one paper 
prepared by the Central Marine Fisheries Research Institute, Cochin. "The 
upper continental slope ....... is broadest off Quilon where it forms a 
fairly extensive bank with an average depth of about 300 metres and have 
been good trawling grounds 11 (Ref. 6, pl5). "About 150 species of fishes 
have been identified ....... the bulk of the species will go towards 
supporting a fish meal or fish past industry11 (Ref. 6, pl5). "The deep
sea lobster Puerulus sewelli Ramadan has been obtained in the depth 
range 180 to 275 metres ....... Rich areas of abundance have been found 
to lie .....•. off Alleppey and Quilon11 (Ref. 6, pl6). 

5.3 FUTURE EXPLOITATION 

Any increase in fish landings is expected to be composed of pelagic 
species, mainly sardines and mackerels. These species are migrants. This 
fact may make them, at least partly independent of the amount of 
nutrients available only in waters off the southern part of Kerala. The 
recent identification of mackerel and oil sardines in waters off the 
southern part of Kerala also makes it seem more likely that landings 
of these species could be increased. If future exploratory surveys 
confirm the existence of the stocks, it may be expected that large 
scale exploitation will begin. Most likely, the vessels will be exploi
ting the fish on grounds where they have not been systematically ex
ploited pr:i.or to 1972. This is important according to one autho_rity 
(Ref. 6, p.3): nBanerji (1968) has shown that, in respect of pelagic 
fishes exploited in the inshore waters at present, not very substantial 
increase in yield is possible by further increase in fishing effort 
unless the areas of fishing are extended further 11

• 

Thus, in spite of the fact that fishing off Neendakara/Sakthikulangara 
apparently already, during 1970-71, had passed a productivity based 
norm for exploitation of waters inside the 50 metre depth contour line 
off the West Coast of India, this Report assumes that a considerable 
increase in exploitation may take place between 1971 and 1984. The 
increase in landings from about 42,000 tonnes to about 56,000 tonnes 
(not substracting likely reductions in the landings of traditional 
crafts) represents an increase of 25%. Most of the increase, about 
12,000 tonnes, is expected to be in the form of pelagic species taken 
by 16 metre vessels in waters not fished for these species prior to 
1972. 
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Chapter 6 

PROPOSED HARBOUR PROJECT FOR NEENDAKARA/SAKTHIKULANGARA 

6.1 INTRODUCTION 

Technical and economic aspects of likely increases in fishing effort 
and fish landings influence the capacity and type of facilities, the 
design of engineering works and the timing of construction of fishery 
harbour facilities at Neendakara/Sakthikulangara. Final recommendations 
in these matters have been reached after considering the relative 
importance of technical and economic factors. The civil engineering 
factors, and how they have been taken into account when designing the 
harbour and associated facilities are described in the Pre-Investment 
Survey of Fishing Harbours Technical Report 24 - Neendakara - Engineering. 

Harbour structures, such as quays, jetties, breakwaters, etc. ,may be 
expected to remain intact for at least 50 years if properly maintained. 
However, whether they will be useful fifty years after their construction 
of course will depend upon the characteristics of fishing conducted at 
that time. Perhaps, the exploitation of fish stocks, fifty years from 
now, can be done without use of harbour facilities. Presuming no other 
use for the facilities in question, their economic life will thus be 
shorter than fifty years. 

Forecasting fishery development - or for that matter any aspects of 
economic development - fifteen years hence may need a good deal of 
imagination. Thus, in order to proceed with caution, it is presumed 
that it is only realistic to construct facilities which are likely to 
be used during the period 10 - 15 years after the construction of the 
harbour. However, the harbour should be designed and constructed in 
such a way that as many options as possible are kept open for future 
expansions of facilities and services. 

The approach to planning outlined in the preceding paragraphs has led 
to the following general guidelines for provision of harbour facilities 
at Neendakara/Sakthikulangara:-

(1) A fishery harbour at Neendakara/Sakthikulangara, constructed 
during 1973-(4, is recommended to cater to requirements of 
the industry during a decade from 1975 (earliest date for 
completion of the harbour); 

(2) Harbour facilities should be provided for unloading and 
servicing of 8 and 10 metre wooden boats engaged in gill
net fishery and shrimp-trawling. The facilities should also 
accommodate a modest fleet of a larger type of vessel than 
the ones in use in the early 1970's. 

(3) Periodic evaluations should be made, at a government level, 
to ascertain the need and usefulness of expanding the harbour 
facilities to cater for larger vessels or to vessels using 
other fishing methods than the ones in use at any particular 
time. 

An exposition of the analysis leading to these guidelines will be given 
in the remainder of this report. 
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6.2 

6.2.1 

6.2.2 

BOATS LIKELY TO FISH FROM NEENDAKARA/SAKTHIKULANGARA 

Introduction 

The Kerala State Government has expressed its intention to consider 
construction of a fishery harbour at Neendakara/Sakthikulangara. It is 
assumed that landing and other facilities should be provided to cater 
for the existing fishing fleet and for that likely to fish in the 
ensuing decade. It is probable that the harbour basin and landing 
terminal would not be ready for use by the boats before 1975. 

Appendix 1 shows the size of expected fishing fleets from the year 1974 
through 1984 both with and without a harbour. If a harbour is built, 
the fleet size would be as per the following table in the year3 1975 
and 1984. It should be noted that deep sea fishing may develop at a 
faster rate than that implied by the growth of the 16 metre fleet. 

Year 8 M 10 M 16 M 

1975 125 400 2 

1984 200 400 30 

Fishing fleet ex12ected to 012erate at Neendakara/Sakthikulangara without 
harbour facilities 

Field investigations at Neendakara/Sakthikulahgara revealed that there 
is a large unsatisfied demand for small boats (about 8 metres) suitable 
for gill-netting. Assuming that boats and engines can be made available 
at reasonable cost, there is no reason to believe that the fleet will 
not increase substantially. However, for this to happen, hulls must be 
available at about prices quoted in private boat-yards in 1971. In this 
report, it has been assumed that boats of this kind will be operating 
the year round from Neendakara/Sakthikulangara by 1975, and that by 
1978 the number will have increased to 200 (see Appendix 1). The 
possibility of designing a relatively cheap vessel to engage in this 
fishery is recommended. Also, the availability of low BHP marine diesel 
engines should be investigated. 

Various contradictory forces are at work influencing the future number 
of 10 metre boats trawling for prawns. These are briefly discussed in 
the following paragraphs:-

(1) A problem in attempting to forecast the number of 10 metre 
type of vessels at Neendakara/Sakthikulangara is the diffi
culty in reconciling what might be termed pro-forma type costs 
and earnings with the actual situation at this fishing centre. 
Costs quoted in Appendix 2 take into account 1971 prices of 
a new hull, engine and gear (total Rs. 92,500). Most of the 
vessels at present operating ha.ve required considerably less 
investment than this and, in fact, owners, because of previous 
government subsidies and lower building cost for the hull, and 
because of the comparatively low cost of imported engines, 
probably only invested something between twenty and thirty 
thousand rupees in their vessels. Also, pro-forma costs of 
operation shown in Appendix 2 indicate what would be considered 
to be normal expenditure. It is quite likely that many owners 
do not spend the amounts listed. Thus, it is probable that 
the average return on boat operations may be higher than that 
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·indicated in Appendix 2. Also, it is likely that boat-owners 
omit depreciation and their own managerial remuneration and 
thus are interpreting their earnings on invested capital as 
higher than that showed in Appendix 2. 

(2) There is also some evidence to suggest, in certain situations, 
that there is a difference between actual catches and landings. 
It is impossible to estimate the difference but even a few 
kgs. per day not brought to account by a large number of boats, 
may mean that fishing profitability is considerably better 
than what eventual accounts would show. 

(3) The recent increase in boat-side prices for prawns has re
sulted in improved profitability of trawling operations. 

(4) Owners of prawn freezing establishments, as stated elsewhere 
in this report, will undoubtedly experience a reduction in 
supply of prawns from fishing centres outside Kerala. Such a 
situation would make it vital for them to increase supplies 
from local sources. This could probably be done if owners of 
processing establishments acquired boats or guaranteed higher 
prices for prawns at boat-side. 

(5) Gill-netting at night time seems to have earned a better return 
on money during the early 1970's. This situation will probably 
influence new investors to consider. gill-netting in preference 
to trawling and also, if feasible without causing a loss of 
funds invested in trawlers, present owners of small trawlers 
may consider a full or part-time switch-over to gill-net 
fishing. 

(6) As described in Section 5.1 of this report, at Neendakara/ 
Sakthikulangara prawns from local fishing activities are 
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obtained from a relatively small zone of about 1,400 square 
kilometres. It is unlikely that anything will be done to extend 
the range of the present small-sized boats. In any case, the 
design and operational characteristics of these vessels leave 
little scope for improvement in their range of fishing operations. 

(7) The success of fishing at this centre has attracted boats from 
other parts of Kerala and it seems likely that during at least 
part of the season the fishing effort may exceed that required 
to exploit resources from the long-term point of view. 

(8) The most important factor contributing to the expansion of the 
mechanized fishing fleet in Kerala has been the liberal policy 
pursued by the State Government in issuing boats. This policy 
has been changed gradually during the last few years. In 1971, 
it was decided. to discontinue the rem~ining subsidies altogether 
and to go slow in issuing boats of the 10 metre type. Emphas~s 
is to be placed more on keeping the present fleet in a working 
condition. 

Considering the factors listed above, this report assumes if no further 
harbour facilities are provided at Neendakara/Sakthikulangara, that the 
number of 10 metre boats fishing at Neendakara/Sakthikulangara will 
continue to be of the order of 200 to 600 boats per season from 1975 to 
1985. Of the 600 boats, 400 are fishing from Neendakara/Sakthikulangara 



6.2.3 

half the year and at Ambalapuzha the other half of the year. It has been 
assumed that this migrating fleet will fish at Neendakara/Sakthikulangara 
from the beginning of April to the end of September every year. 

Whilst it is theoretically possible, under existing conditions, for a 
vessel of the 15 to 16 metre class to enter the channel through the break
waters, the lack of deep water along the channel banks would make it 
extremely awkward for catches to be off-loaded and for fuel and supplies 
to be brought aboard the vessel. Thus, for the purpose of this report, 
it is assumed that in the absence of additional harbour facilities large 
fishing vessels (above 12 metre in length) will not be introduced at 
this centre. 

Fishing fleet expected to operate at Neendakara/Sakthikulangara if 
harbour facilities are provided 

It is unlikely that provision of additional harbour facilities will 
affect the size of the 8 metre fleet. In 1971, lack of such facilities 
did not hinder any expansion of this fishery. The main impediment to 
expansion then seemed to be the lack of hulls (at a suitable cost) and 
engines of 12 to 16 BHP. However, harbour facilities will facilitate 
landing and sale of catches and may lead to use of more hygienic 
methods of handling and distribution of catches. Furthermore, the 
boats will have easy access to fuel, water, ice and engine repair 
facilities. At least, these improvements will mean more congenial and 
efficient working conditions for crew and traders. 

The profitability of trawling for shrimps with the 10 metre type of 
boats is expected to improve as they obtain access to harbour facilities. 
The operations of the boats will change in as much as that the average 
number of days of actual fishing is expected to increase because the 
boats will have access to servicing facilities for hulls and engines 
within the harbour area. The capacity of these facilities will be such 
that boats can be attended to with awaiting period of never more than 
a few days. Also it seems reasonable to assume that the actual costs 
incurred for servicing the boats, while preparing for a fishing trip, 
will be less than the costs which would have been incurred for the same 
purpose if no harbour facilities had been available. Handling of fish, 
ice, fuel and water should prove cheaper (at least in real terms). 

If the fleet size is kept to about that indicated in Appendix 1, the 
profitability of fishing operation may improve considerably (see Appendix 
2) mainly because of the increased number of fishing days. However, it 
should be stressed that these favourable results are likely to materialize 
mainly for those 400 boats whi~h are fishing half of the season at 
Ambalapuzha. The 200 boats expected to fish continuosly at Neendakara 
will have a lower average catch-rate, not only measured in q_uantity of 
fish landed but mainly in terms of sales receipts as they are not 
likely to average as much as 20% of prawns in their catches over the 
season. In this report, the average daily catch of these vessels are. 
placed at 150 kgs. with prawns accounting for 25 kgs. These boats are 
expected to be kept at Neendakara/Sakthikulangara for reasons such as 
ease of boat-management and reluctance on the part of the crew to be 
absent from their homes for any great length of time. 

Or.ce the harbour has been completed, how long time will it take for 
these improvements to materialize? The servicing facilities are 
assumed to be available the same day that the port is opened to 
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fishing boats. Thus, already during the first year that the harbour 
is in use the number of fishing d"ays may reach 200. The working con
ditions of skippers and crew should improve almost immediately from 
easier handling and access to ice, fuel and water. 

In early 1972, the possibilities seem quite limited to diversify 
fishing effort of 10 metre boats engaged in shrimp-trawling at 
Neendakara/Sakthikulangara. Night-fishing with gill-nets seems to 
be the only alternative fishery available. North of Neendakara/ 
Sakthikulangara, oil sardines and mackerels are available in inshore 
areas during part of the year. These species constitute the principal 
catch of traditional fishermen. Any longterm changes in either price 
of fish at boat-side, or in its abundance, will affect the daily 
earnings of a large number of traditional fishermen. Because of this 
fact and also because of the high cost of purse-seines and the un
familiarity with the techniques involved in using this type of a net, 
it does not seem likely that purse-seining will be undertaken from 
10 metre boats in this area in the near future. 

In spite of improved profitability for 10 metre vessels, expected 
after 1976, it is not anticipated, in this report, that the fleet of 
10 metre vessels will grow beyond the size it would have had even with
out harbour facilities. When such facilities are provided, local 
entrepreneurs and fishermen will become more interested in boats 
larger than 10 metres. Thus, it is assumed that the fleet of 10 metre 
boats operating at Neendakara/Sakthikulangara and Ambalapuzha will be 
maintained at about 600 boats until 1985 and that additional capital 
will be invested in 16 metre vessels. 

Once it has been decided that fishery harbour facilities will be con
structed at Neendakara/Sakthikulangara, it is expected that boats of 
about 16 - 18 metres length will be acquired by the local fishing 
industry. The 16 metre vessels, envisaged in this report (see para. 
2.3.3 of Appendix 13), are comparatively inexpensive although equipped 
with modern electronic fish finding equipment, navigational aids, etc. 

One of the reasons to invest in this type of boat would be to exploit 
grounds expected to be found outside those harvested by the 10 metre 
boats. The vessels, of course, would be capable of trawling for shrimps 
on inshore grounds. However, as mentioned above, it is one of the 
assumptions of this report that trawling on inshore grounds with 
vessels of 16 metres length and longer will be restricted if not 
entirely banned. Another reason to acquire such vessels, perhaps the 
main one, would be to exploit offshore pelagic species. Thus, the 
main attractions of this type of vessel are the possibilities to use 
it for more than one kind of fishing and to engage in fishing through
out most of the year. 

Trawling may be carried out on trips up to five days duration. 
On such trips, it will be possible for the boats to cover 
intensively quite a large area. However, it is assumed that the 
boats will tend to concentrate fishing operations to an area 
some 100 to 150 kilometres wide by 50 kilometres deep (or 
between 5, 000 and 7, 500 square kilometres) off Neendaka..hra/ 
Sakthikulangara and outside the 50 metre line. By 1982, a fleet 
of 30 boats fishing in this area may land about 6,700 tonnes of fish 
and prawns from trawling operations (see para. 2. 3 of Appendix 13). 
Thus, the fishing pressure will be low, at the most about 1.5 tonnes of 
fish and prawns caught per square kilometre per year. The boats will 
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concentrate fishing operations in waters outside Neendakara/Sakthi
kulangara as boats fishing from Cochin and Vizhinjam are likely to 
be exploiting fishing grounds north and south of Neendakara/Sakthi
kulangara. 

It may be argued that boats of this category will fish further north 
and south than presumed in the preceding paragraph and that, 1rhen they 
do, they will land fish in other harbours. Such patterns of fishing 
operations would be caused by marked seasonal variations in avail
ability of fish. If boats from Neendakara/Sakthikulangara would follow 
such a pattern of fishing, it may be argued that vessels from Cochin 
and Vizhinjam will do the same, occasionally landing catches at 
Neendakara/Sakthikulangara. This may, of course, lead to a much more 
uneven demand for harbour facilities, by this category of boats, 
than projected in the following paragraphs. More vessels may demand 
facilities for a shorter period of time. 

Purse-seining is expected to be carried out on trips of two days· 
duration. The boats will fish within 150 kms. from Neendakara/Sakthi
kulangara. It does not seem likely that skippers will exploit all 
parts of the accessible area. In the initial stages of this fishery, 
the most natural fishing pattern will be to exploit areas close to 
the harbour. Assuming the same fishing area as that indicated for 
trawling, the fishing pressure is about the same as for trawling but 
concentrated to a much shorter period of time. Purse-seining is expected 
to take place mainly during August and September, that is before and 
during the start of the traditional fishing season for these species. 

In this report, it is expected that two 16 metre vessels will fish 
from Neendakara/Sakthikulangara by 1975 and that the fleet will 
increase to about 30 vessels by 1981 (see Appendix 1). 

Although it will be feasible for boats of 20-25 metres length to enter 
the harbour basin, it is not expected that Neendakara/Sakthikulangara 
will become the regular fishing base for vessels of this category 
during the late 19/0's. A few boats of this category may occasionally 
visit the harbour. 

Again, it should be noted that deep-sea fishing may develop at a faster 
rate than that mentioned in this report. 

6.3 SHORE-BASED FACILITIES FOR FISHING VESSELS 

The harbour facilities are designed so as to give service to boats and 
to facilitate handling of catches. Water, ice and fuel will be supplied 
at quay-side. Facilities for repair and maintenance of boats, including 
a slipway, have been allotted space in the proposed harbour area. It is 
suggested that fishermen be provided with sheds in which to keep gear, 
parts and other accessories. 

A section of the quay will be reserved for unloading of catches, another 
section for loading of fuel, water, ice and some sections will be avail
able for berthing of vessels of 16 metres and above. 

An auction hall or shed, with areas for packing, icing and loading of 
fish, is planned to be erected close to the unloading section of the 
quay. 
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Parts of the land area of the harbour will be reserved for the 
establishment of fish industries. Few :processing factories are 
likely to establish themselves with factories inside the harbour 
area before the late 1970 1 s as, at least, the local :prawn freezing 
industry has capacity to spare in already established units. Areas 
have been reserved for erection of :peeling sheds. 

It is suggested that a 50 tonne ice :plant be provided by the side 
of a quay in 1974; capacity to produce 100 tonnes of ice is likely 
to be required before 1980. 

It is also suggested that a 50 tonne capacity cold store be constructed 
in the harbour area by 1974. This storage may have to be expanded by 
another 50 tonnes in 1977. Furthermore, to cope with large, concentra
ted landings of :pelagic fish, a 10 tonne tunnel freezer with adjacent 
300 tonne capacity storage is suggested to be ready by 1974. It is 
expected that facilities must be expanded by capacities to freeze 
about 50 tonnes, in three units, before 1980. Likewise, the capacity 
to store frozen :products may have to be increased by 3,000 tonnes in 
the same :period. 

It is not expected that canning :plants or fish meal :plants will be 
established in the harbour area before 1980. Pelagic fish is expected 
to be distributed for human consumption, in fresh and frozen form. 

For technical details concerning harbour structures and shore-based 
facilities, see The Pre-Investment Survey of Fishing Harbours' 
Technical Report No. 24 - Neendakara - Engineering. 

6.4 ORGANIZATION 

6.4.1 

6.4.2 

In general terms, it is expected that organization of the fishery and 
ownership of assets may be according to the following main principles:-

Harbour 

It is assumed that the Port Authority, on behalf of the State Government, 
will be responsible for:-

(a) the control of fishing vessels using the harbour to ensure 
maximum benefit from space and services available; 

(b) operation and maintenance of the slipway; 

(c) operation of the fish auction hall; 

(d) maintenance ·of all roads and general service units provided 
within the harbour complex; 

(e) Renting of land for industrial purposes; and 

(f) generally, the overall supervision of use of all services 
and facilities :provided by the Government. 

Mechanized Vessels 

It is envisaged that these will be owned and operated by individual 
fishermen, :private companies (including the prawn freezing etablish-
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6.4.3 

6.4.4 

6.4.5 

ments), and/or co-operative organizations. 

Fish Industries 

Existing processing plants, factories, etc., at Neendakara/Sakthi
kulangara already have substantial capacities to handle prawn 
landings. As mentioned elsewhere in this report (see para. 9.2 of 
Appendix 13), it is not expected that fish landings, during the decade 
after 1975, will need any increase in the capacity of the prawn
:processing facilities. On the other ~mnd, the probably very markedly 
seasonal landings of sardines and mackerels will req_uire frozen stor
age and tunnel freezers. These facilities could be provided by the 
State Government, or alternatively be a co-operative or private 
sector enterprise. 

Road Transport 

It is assumed that the transport req_uired to carry fish and prawns from 
the harbour to processing establishments will be owned by the companies 
or co-operatives running the processing plants. The vehicles req_uired 
to transport products to inland markets will be provided by transport 
companies, firms and by individuals engaged in wholesale and retail 
trade in fish products. 

Fish Boxes 

It is expected that the private prawn freezing industry will continue 
to provide boxes and containers for transport of fresh prawns. However, 
a large number of boxes may be req_uired to transport mackerels and 
sardines to inland retail markets. It would probably be advantageous 
if the State GoverTu~ent organized the supply of these boxes and 
controlled the quality of boxes and their cleanliness. Fish sold in 
fresh form, as well as cured products, will probably continue to be 
transported to local markets in bamboo baskets and wrappings of 
dried palm leaves. 

6.5 FINANCE 

The development proposal (harbours, boats, processing facilities, etc.) 
described in this Chapter will need an investment in fixed assets of 
about Rs. 13 crores during the period 1973-1984. Operating capital 
req_uirements during the period 1974-1984 will be about Rs. 37 lakhs. 
Appendices 9, 11 and 13 show in detail investment requirements for 
operating capital and fixed assets. 

The investment in harbour works, port office, slipway and auction hall 
will amount to Rs. 160 lakhs. This investment is expected to be made 
during the first two years (in this report assumed to be 1973 and 
1974) following start of construction. 

As indicated, the total investment from year zero to year 10 is 
Rs. 13 crores. This amount covers investments in shore facilities, 
harbour works, vessels and transport facilities. Sixty-two per cent 
of this investment is required for the build-up of the fleet of 
16 metre boats and the maintenance of the numerical strength of the 
fleets of 8 and 10 metre boats. 
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Rs. lakhs Per cent 

(a) Investment in 16 metre boats 128 = 15.8 

(b) Replacement of 10 metre boats 590 = 72.7 

( c) Build-up and replacement of 
8 metre boats 93 11. 5 

Total 811 = 100.0 

Investment in means of road transport during the period 1974-1984 will 
total Rs. 44 lakhs. 

Investment in shore-based facilities such as tunnel-freezers, storages 
and ice-plants will absorb Rs. 244 lakhs during the period 1974-1984. 
Of this total, about Rs. 160 lakhs is the cost of replacement in
vestment in machinery, equipment and buildings of the already estab
lished fishery industry at Neendakara/Sakthikulangara. 

Investments vary from Rs. 60 lakhs in the first year to Rs. 140 lakhs 
the following year. Total requirement for funds is fairly well spread 
out over the period under consideration. From the second year after 
start of construction to the ninth year, the need for funds fluctuates 
between Rs. 104 lakhs and Rs. 140 lakhs. If funds accumulating from 
depreciation are re-invested in the scheme either directly or through 
banking institutions, then the additional capital requirements are 
not excessive (see Appendix 11). These requirements reach a maximum 
when Rs. 69.6 lakhs are needed during the second year of construction 
of the harbour. During the last few years of the project, investment 
requirements are almost equal to the size of funds generated within 
the various enterprises of the scheme. During the last three years, 
there is a surplus of funds amounting to about Rs. 30 lakhs. From 
the seventh year onwards (expected to be 1979) after the start of 
constructi.on of the harbour facilities, the fixed capital assets of 
the scheme represent a net investment of about Rs. 300 to Rs. 350 
lakhs. 

Funds to finance operating expenses (operating capital) for boats, 
harbour, fish industry and transport are estimated to amount to about 
10% of the final value of fish and prawns. Thus, in 1974, about Rs. 10 
lakhs are needed to cover the increased needs for operating capital, 
but by 1984 operating capital needs will have increased to about 
Rs. 36 lakhs. 

It is assumed that the capital for the construction of the harbour 
and the facilities run by the Harbour Authority will come from Central 
and/or State Government funds. Investments in shore-based fish 
industries and road transport are phased more evenly over the period 
under review than is the investment in the harbour. It is assumed 
that private enterprise and co-operatives will provide the required 
funds from their own savings and/or through long-term loans on normal 
conditions from commercial banks and Government financed corporations. 
Short-term loans for operating purposes are expected to be provided 
by banks and other financial institutions. 

It seems unlikely that private industry or fishermen can provide 
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sufficient capital to finance building and/or buying and operating 
fishing vessels. This applies particularly to the larger class, 
namely the 16-18 metre vessel. If the Government decides to enlarge 
fishery harbour facilities at Neendakara/Sakthikulangara, it must 
ensure that capital is provided on suitable terms for the acquisition 
of fishing vessels. If the Government wishes to maintain a policy of 
ownership of fishing vessels, independent of the shore-based industries, 
it will need to finance the fishermen-boatowners directly or guarantee 
their loans. 
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Chapter 7 

EVALUATION 

7.1 INTRODUCTION 

Except for isolated cases, harbours are constructed and financed by 
public agencies. These public agencies are not the principal bene
ficiaries of the harbour facilities. In the final analysis, the 
beneficiary will be the economy of the region, state of country 
concerned. 

Consequently, 'when a decision is taken as to whether a harbour is to 
be built or not (and where, when and how it is to be built), the 
evaluation of the relevant benefits and costs must be made from the 
point of view of the community concerned. By means of a cost/benefit 
analysis, it is possible to evaluate over a long period of time, the 
repercussions of a fishing harbour on the fishing industry as well 
as on the economy in general. This long-term evaluation is desirable 
in order to establish the relative merits of an investment such as a 
fishing harbour as against other possible community development 
investments. 

The construction of a fishery harbour will provide the local fishing 
industry with one of the facilities necessary for its industrial 
expansion. Development and growth will only take place if fishermen 
and other entrepreneurs take advantage of economic opportunities as 
they arise. Therefore, it is necessary that these persons find it 
is to their economic benefit to utilise fully the harbour facilities. 

The purpose of this Chapter is twofold. Firstly, it seems desirable 
to place the proposed commitment of resources, especially in basic 
harbour structures and facilities, in some frame of reference. For 
example, how does the magnitude of total resources to be used 
(monetary and otherwise) compare with subsequent benefits? How 
important is the investment in harbour structures compared with 
resources which must be used to provide and operate boats, processing 
facilities, training of manpower, etc. The frame of reference for 
evaluating the harbour structure is given by a calculation of an 
internal rate of return. A knowledge of the internal rate of return 
for the proposed fishery harbour facilities, coupled with a knowledge 
of the data used in this report makes it possible to compare the 
"usefulness" of the project with that of any other development pro
posal. 

The second purpose of this Chapter is to give emphasis to the 
possibility of invalid assumptions and the consequences of making 
such invalid assumptions. With certainty, it is not possible to 
make accurate predications about long-term fishery development. 
Therefore, it is advisable to indicate how sensitive the outcome of 
the analysis (in this case the internal rate of return) is to changes 
in key assumptions. This is done in Section 5 of this Chapter. 

7.2 ASSUMPTIONS OF A GENERAL NATURE 

Except in one instance, prices ruling in 1970-71 have been used to 
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calculate the operating results of vessels and industries over the 
period 1975 to 1984. The exception is the case of disposal of one 
category of fish (Section 7.5.2, sub-para. (c)). 

For the purpose of this analysis, the problem of ownership is not a 
critical one. In Chapter 6, certain observations were made about 
ownership. Firm recommendations in these matters are outside the 
scope of this report. Therefore, only a workable framework of owner
ship has been suggested. A concomitant assumption is that ownership 
will be linked with efficient management both at sea and on shore. 

For the purpose of the cost/benefit analysis, it is essential that 
the nature and extent of the required commitments of resources in 
the harbour and ancillary facilities should be clearly indicated. 
The magnitude of these commitments is set down in Appendices 9 and 
13. 

A period of 10 years has been chosen to evaluate the costs and bene
fits of the harbour, vessel operations and fishery industries. This 
is the same period as that for which expected developments have 
influenced the design of harbour proposals (see Chapter 6.1). Of 
course, both the harbour structures and industrial plants have a 
longer life than 10 years and, consequently, these facilities will 
still be available to the fishing industry after the year 1984. 

7.3 BENEFITS OF THE PROPOSED HARBOUR AT NEENDAKARA/SAKTHIKULANGARA 

7.4 

7.4.l 

Benefits are understood to be the creation of value as judged by 
the consumer. In other words, the buyer puts a value on the product 
when he purchases it in the market. In this particular instance, the 
gross benefit of the harbour scheme is the value of the "fish" when 
it is bought by an Indian consumer or exported to an overseas market. 
Net benefits are the gross benefits minus the value of the resources 
used in obtaining the gross benefits. Gross benefits have been 
calculated from quantities and values given in Appendices 3,4 and 
13. 

The harbour is one of the facilities required to make a success of 
the future fishing activities at Neendakara/Sakthikulangara. When 
benefits are enumerated and quantified in this report, it does not 
imply that the benefits are not the consequence of a spirited 
entrepreneurship by both public and private enterprise. The bene
fits are made possible through the establishment of a fishery harbour 
at Neendakara/Sakthikulangara and they will be realised only if a 
harbour is constructed. 

The expected future landings of fish and prawn at Neendakara/Sakthi
kulangara have been allocated to various markets for the period 
1975 - 1984 (see Appendices 5 and 6). The allocations take into 
account the catches made by traditional fishing methods. For detailed 
considerations of future markets see Chapter 4 and Appendix 13. 

COSTS OF THE PROPOSED HARBOUR FACILITIES AT NEENDAKARA/SAKTHIKULANGARA 

Capital 

Considering the mobility of capital, it seems reasonable to assume 
that there are alternate uses for the capital which will be used in 
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7.4.2 

7.4.3 

7.4.4 

the realization of development objectives at Neendakara/Sakthikulan
gara. The profitability of alternative investment opportunities 
determines the cost of the capital. It is not within the scope of 
the Pre-Investment Survey of Fishing Harbours Project to judge the 
profitability of alternate schemes. 

Land 

In the Neendakara/Sakthikulangara. area, a large part of the land is 
occupied by houses, huts, roads and footpaths. Plantations of coconut 
palms are the only cultivations of any importance. Sakthikulangara is 
set in a coco-nut groove where the value of land is high. On the 
Neendakara side, the land now under government control and used for 
relatively minor commercial shipping activities would be less attrac
tive to villagers in the area. The area is open, in places water
logged and offers little protection for huts or houses. 

Placing the value of land on the Neendakara side of the channel 2t 
Rs. 10 per square metre, the port area (excluding about 70,000 m in 
1971 under water) of about 190,000 square metres is worth about 
Rs. l.9 million. As the land in question is already owned by the 
State Government, no cash outlays will be required before construction. 
However, land is in very short supply in the Quilon area (with a 
population densityfrequentlyhigher than 500 persons per square 
kilometre) and this is taken into account in this analysis. 

After necessary reclamation_ involved in the §ivil engineering work to 
construct a harbour, approximately 300,000 m of surplus dredged 
material will be available. At, say, Rs. 5 m3, this would mean a 
revenue of approximately Rs. 15 lakhs to the Government. This revenue 
has been taken into account in relevant Appendices. 

Labour 

Labour costs for the private and public enterprises of the harbour 
project are included in the various appendices which deal with opera
ting costs. However, the wages included in investments or operating 
costs need not be a true indication of the cost of labour to the 
economy. In theory, the real cost of the labour engaged in a harbour 
scheme equals the value of production lost due to transfer of labour 
from one kind of occupation or another to the harbour scheme concerned. 
No evaluation of real labour costs, along lines indicated above, has 
been done for the cost/benefit analysis in this report. Considering 
the problem of unemployed persons in Kerala, such an analysis would 
doubtlessly have lead to a lower total real labour cost than that 
used and therefore would have increased (the Internal Rates of 
Return) the acctractiveness of the fishery harbour s~heme. 

Other recurring expenses 

Fishing boats, ice making plants, processing establishments, etc., will 
use inputs other than fish, land capital and labour. These inputs 
include such items as diesel fuel, electricity, water, labels, spices, 
chemicals, packing materials and so on. These inputs must be purchased 
from other manufacturers and producers. Throughout this report, the 
costs of these items have been taken at most recent rates, generally 
those prevailing in 1971. 

35 



7.4.6 

In theory, these services and products have another cost connotation, 
namely the real cost to the economy as a whole. If the acquisition of 
these services and products leads to an increase in their production, 
then their unit cost must be less than the cash outlay, from the 
point of view of the economy as a whole. It will be zero, if the 
increase in the value of production of these same goods and services 
is equal to the cost when purchased from the manufacturer or producer. 
If the fisheries enterprises at Neendakara/Sakthikulangara attract 
scarse services and goods away from some other sector of the economy, 
then there is a real cost to the economy. 

Having regard to the types of services and goods required by the 
fishing industry, it is unlikely that the further development of the 
industry at Neendakara/Sakthikulangara will endanger or substantially 
reduce production in any other sector of the economy. Realising how 
difficult it is to assess the cost of these items to the economy as 
a whole, it has been assumed that their cost in this sense is equal 
to cost when purchased. This approach has undoubtedly led to inflation 
of most of the costs for these additional inputs in the evaluation 
of the harbour project from the point of view of the Indian economy. 

Taxes, Tariffs and Excise Duty 

No deductions have been made from costs for taxes, duties and levies 
imposed by local, State and Central Governments. 

Special cost situations 

Part of the ice produced at Neendakara/Sakthikulangara will be used 
by owners of fishing vessels. Therefore, the cost of ice used aboard 
vessels is accounted for (at purchase price) amongst the expenditures 
listed for operating a mechanized boat (see Appendix 2). The cost of 
producing the ice is given in Appendices 7 and 8. In order that the 
costs of producing ice be not included twice in the overall costs 
estimated for the calculation of the internal rate of return of the 
project as a whole, the cost of purchasing ice has been deducted from 
the costs of operating fishing vessels in Appendices 7 and 8. 

Much the same situation exists in relation to cost of services pro
vided by the Port Authority. In the cost/benefit analysis, these 
costs are included in the cost of port management. They should there
fore not be included amongst the costs of the operation of fishing 
vessels and have, consequently, been deducted from costs of operating 
vessels as listed in Appendices 7 and 8. 

7.5 PROFITABILITY OF THE HARBOUR SCHEME - SENSITIVITY ANALYSIS 

Introduction 

In this section, in economic terms, a summary is given of the effects 
of harbour facilities at Neendakara/Sakthikulangara on the operations 
of fishing vessels, as well as on handling and distribution of fish 
and prawns once they are landed. The effects are evaluated in rupees 
and added, one to the other to reach an overall estimate of the 
economic characteristics of proposed activities. The conclusions of 
this evaluation are expressed as the Internal Rate of Return for 
the proposed fishery harbour facilities. The effects that the harbour 
facilities are expected to have on the fishing industry has been 
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7.5.2 

described in Chapter 6. It.has been implied, in previous sections 
of this report, that these effects are sufficiently valuable to 
make the whole scheme worth-while. That proposition will now be 
considered in more detail. 

Basic factors 

The fishery industry at Neendakara/Sakthikulangara can be described 
in terms of "basic factors" such as number of boats, catch per boat, 
boat-side and retail prices for fish,etc. In this report, it is 
assumed that the values of the basic factors will change as a result 
of the introduction of fishery harbour facilities. These expected 
changes represent the effect, on the fishing industry, of the intro
duction of the harbour facilities in the area. The changes are:-

(a) Fishing will be conducted from boats with a length of about 
16 metres; the boats will fish on grounds off Neendakara/ 
Sakthikulangara. The boats will conduct shrimp-trawling 
and purse-seining for pelagic species. By 1981, the fleet 
is expected to number about 30 vessels. Boat operations_ are 
described in detail in Appendices 2 and 13. 

(b) The average number of fishing days for the 10 metre vessels 
will be 200 days per season, instead of 150. This will mean 
that average yearly catch of the 10 metre vessel in the 
migrant fleet will increase to 40 tonnes per season from 
30 tonnes; only half of this fishing will be conducted 
from Neendakara/Sakthikulangara, the rest from Ambalapuzha. 
Furthermore, the average yearly catch of the 10 metre 
-vessels of the resident fleet will increase from 22.5 
tonnes to 30 tonnes. The catches of the boats in the 
"resident" fleet will be landed at Neendakara/Sakthi
kulangara. 

(c) The cost of "other fish", both in fresh and dried form, 
will decline. In fresh form from o.60 to 0.50 rupees per 
kg. and in dried form from 0.90 to 0.80 rupees per kg. 
(landed weight) see section 5.1 and 5.2 of Appendix 13. 

Apart from the changes indicated in sub-paragraphs (a) to (c) and 
concomitant increases in handling, processing, storing and selling 
activities, all other aspects of fishing activities at Neendakara/ 
Sakthikulangara (including prices and quantities) are expected to 
remain and/or change as if harbour facilities had not been provided. 

How should these changes in the values of basic factors be evaluated? 
In this context, it is not possible or correct to evaluate the 
changes exclusively from the point of view of the villagers of 
Neendakara and Sakthikulangara (see Section 1 of this Chapter). 
The harbour will serve the fishing industry in southern Kerala and 
should be evaluated from the point of view of the whole economy in 
this region. 

Is it correct to attribute all the increase in fishing effort flowing 
from the change described under (a) to the proposed harbour facili
ties? Future fishing by vessels at Neendakara/Sakthikulangara may be 
considered partly as diverted effort and partly as generated effort. 
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Diverted effort is understood as effort which would have been 
launched even were the harbour facilities at Neendakara/Sakthi
kulangara not available. In this particualar case, the effort may 
have been launched from Cochin and/or planned harbours south of 
Neendakara/Sakthikulangara (Vizhinjam, Chinnamuttom). 

The harbour basin at Neendakara/Sakthikulangara is designed to be 
deep enough (-3.6 metres) to accommodate vessels up to 25 metres 
length. However, in this context it is considered that over the 
period concerned any intermittent fishing conducted by these vessels 
from Neendakara/Sakthikulangara also could possibly have been 
launched from - and fish landed at - Cochin (assuming that new 
fishery harbour facilities are completed at Cochin before those 
planned for Neendakara/Sakthikulangara). Thus, this intermittent 
fishing is classified as diverted fishing effort. See Technical 
Report No. 25 - Kerala - Development of Fishing Harbours for a more 
detailed description of fishing operations by vessels over 20 metres 
in length. 

Diverted effort should not be considered as a benefit of the harbour 
facilities unless it is done cheaper than what it otherwise would 
have been done and/or produces additional income for shore-based 
activities. 

Generated effort is those activities which would not have been under
taken but for the introduction of harbour facilities. 

In this report, it is considered that the fishing undertaken by the 
16 metre vessels is a generated effort. The increase in fishing effort 
of 10 metre boats i~ also classified as a generated by harbour con
struction. As fishing with 16 metre vessels is still in its infancy 
and not limited by shortage of potential fishing grounds, it is 
considered that the fishing effort launched from Neendakara/Sakthi
kulangara with 16 metre vessels will represent a net increase of 
fishing effort. That is, landings by 16 metre vessels operating from 
Neendakara/Sakthikulangara will lead to a net increase in fish 
landings, which would not have been achieved but for the use of 
the fishery harbour at Neendakara/Sakthikulangara. This assumption 
seems reasonable in view of the comparatively short period of 
analysis. 

However, if it is etablished that the availability of harbour facili
ties and associated services is not a limiting factor, then the 
fishery launched from any new harbour may be considered as diverted 
fishing effort and construction of harbour facilities is wasteful, 
unless the factor (s) limiting expansion of the fishery is/are 
simultaneously removed. 

Although 10 metre boats of the "migrant" fleet are expected to increase 
their fishing effort by 50 days from 150 to 200 and their consequent 
landings by 10 tonnes, only the increase in fish landings expected at 
Neendakara/Sakthikulangara are considered as a benefit in the evaluation. 
There are two reasons for this. It is not known how much additional 
fishing pressure can be exerted on the grounds off Ambalapuzha. 
Because these grounds already belong amongst the most intensively 
exploited in Kerala, additional fishing effort may reduce overall 
daily landings per boat. Furthermore, increased (or existing) effort 
at Ambalapuzha may require investments on shore. Those investments have 
not been included as costs in this analysis. 
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7.5.3 

The increase in the average annual catch of a 10 metre boat is expected 
to come about as a result of an increase in fishing effort (in terms of 
fishing days). The increased effort is expected to be concentrated to 
the peak season at Neendakara/Sakthikulangara (beginning of April to 
the end of September). The landings of fish by "resident" and "migrant" 
fleets resulting from increased fishing effort off Neendakara/Sakthi
kulangara are thus considered as a benefit. 

Because of increased fish landings, including that part of total landings 
called "other fish" (misc. small species), it is expected that the 
retail price of "other fish" will decline both in dried and fresh forms. 
This will improve the purchasing power of the consumers of this grade 
of "cheap" fish. In the Section covering "Sensitivity Analysis", this 
increase in purchasing power has been accounted for. 

In this report, the changes in values of basic factors have been 
evaluated for the period 1975 to 1984. In this context, an evaluation 
means a comparison of the situation when harbour facilities are provided 
with the situation arising if facilities are not provided. The comparison 
of these two situations is called the "Basic Comparison" in subsequent 
paragraphs of this report. 

The "Basic Comparison" indicates that it is a sound idea to use public 
funds to provide harbour facilities at Neendakara/Sakthikulangara if 
the rate of return on the necessary funds need not be higher than 31%. 

How important are the basic assumptions and others for the outcome of 
the analysis? Will the investment proposal not be viable if one of the 
basic assumptions provesuo.realistic? Answer to these questions are 
given in the following paragraphs. 

Sensitivity analysis (changes to "Basic Comparison") 

In the sensitivity analysis, an "alternative" situation is created by 
changing the value of one or more of the "Basic Factors", or other 
assumptions as given in the "Basic Comparison". The changes, made in 
this report, are summarized below and the alternatives are indicated 
by Roman numerals I to VII. 

Alter- Benefit/Cost Ratio 

native Approximate 
Rate of Interest internal rate 

of return 
10% 15% 20% 25% 

I 2.73 2.03 1.57 1.23 29 - 30% 
II <O 
III 1.90 0.99 0.73 0.54 14 - 15% 

IV 1.20 o.88 0.63 o.46 12 13% 
v 3.08 2.31 1. 70 1.40 32 - 33% 
VI 2.09 1. 56 1.20 0.94 24 25% 
VII 4.39 2.91 2.10 1.56 33 34% 

Basic 
Comparison 2.94 2.19 1. 74 1.32 31 - 32% 
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Alternative I: In this Alternative, it is assumed that no purse
seining will be undertaken by the 16 metre vessels. Instead of under
taking 30 purse-seine trips (each of two days duration) the boats 
will undertake 12 trips trawling for fish and prawns. The benefits 
would thus flow exclusively from the improved fishing of 10 metre 
vessels and from trawling by 16 metre vessels. 

Alternative II: In this Alternative, it is assumed that the 16 metre 
vessels will not be fishing from Neendakara/Sakthikulangara even if 
a fishery harbour were constructed. 

The analysis of AlternativesI and II indicates that the fishing effort 
of the fleet of 16 metre vessels is a very important contribution to 
the usefulness of the proposed harbour facilities. In fact, if the 
16 metre category of vessels, or larger vessels, are not using 
Neendakara/Sakthikulangara as a regular base for their fishing 
activities, the proposal cannot be justified. The improved fishing 
effort of the 10 metre vessels is insufficient to justify the large 
expenditure on fishery harbour facilities. Whether the 16 metre 
vessels conduct purse-seining or not is not of great importance to 
the outcome of the analysis. This is an indication of the extent to 
which the proposal depends on the very profitable prawn-trawling 
(primarily for export markets). 

Alternative III: In this Alternative, it is assumed that there will 
be no increase in the number of fishing days for the 10 metre vessels. 

Alternative IV:_ In this Alternative, it is assumed that 16 metre 
vessels will not undertake purse-seining and that the number of 
actual fishing days recorded by the 10 metre vessels will not in
crease. 

The analysis of Alternatives III and~TV indicates that it is doubtful 
whether the operations of 16 metre vessels alone could justify the 
expenditure on harbour facilities; it is necessary that the 10 metre 
type of bo"at also benefits from the facilities. 

Alternative V: In this Alternative, it is assumed that retail prices 
of fish are the same with a harbour and without a harbour. The analysis 
of this Alternative indicates that this assumption is not at all 
important to the outcome of the cost/benefit analysis. This is ex
plained partly by the fact that if prices are lowered consumers will 
benefit while those fishermen, who also previously were supplying fish, 
will loose the same amount. 

Alternative VI: In this Alternative, it is assumed that the cost of 
the proposed harbour structures will turn out to be 50% more than the 
cost estimated by the Pre-Investment Survey of Fishing Harbours 
Project. The analysis of this Alternative indicates that the order 
of magnitude of the costs of the harbour facilities is of importance 
in the overall evaluation. An increase of 50% in harbour costs would 
reduce the internal rate of return by about seven percent. 

Alternative VI£ In this Alternative, it is assumed that costs and 
benefits of years 11-15 will be included in the evaluation. It is 
furthermore assumed that those costs and benefits will run at the 
same rate as those of year 10. The analysis of the Alternative 
indicates that, if the fishery industry at Neendakara/Sakthikulangara 
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develops as envisaged in the "Bas;i..c Comparison", the extension of the 
analysis for a few years is of no consequence. However, in case the 
same extension of projections and analysis were done in case of 
Alternatives III and IV, the results will be quite different. The 
internal rate of return, calculated in those two Alternatives, would 
be considerably increased. 

(.6 CONCLUSIONS 

When considering the results of this analysis, the following must be 
kept in mind:-

(a) The period of analysis is of importance for the benefit/ 
cost ratios and the internal rate of return. In the 
Neendakara/Sakthikulangara harbour scheme analysis, the 
outlays are heaviest in the beginning of the period; 
later, the benefits are larger than the costs. Therefore, any 
year added to the period of analysis will increase the 
benefit/cost ratios and the internal rate of return; for 
high internal rates of return, such increases will be 
relatively small; for low (5-12%) internal rates of 
return, the increase will be significant. 

(b) 11 Indirect Effects" (costs and benefits) have not been 
taken into account in the analysis. "Indirect Effect-s-11 

are understood as those costs or benefits incurred by, or 
accruing to, individuals or organizations not included in 
the previous analysis. Provision of employment to unemploy
ment would constitute a benefit. Increased utilization of 
local roads would be a cost. It is considered that the 
benefits flowing from "Indirect Effects 11

, caused by the 
provision of harbour facilities at Neendakara/Sakthikulan
gara, will be much in excess of the costs stemming from 
11 Indirect Effects". 

Taking into account the information presented in Chapters 2 to 5, it 
is considered that fishing activities at Neendakara/Sakthikulangara 
will develop as described in Section 6.2.3 of Chapter 6 (see also 
Appendices). Consequently, it is recommended that harbour facilities 
be provided at Neendakara. A full description of harbour works is 
contained in FI:SF/IND 55 - Technical Report 24 - Neendakara -
Engineering. 
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SIZE OF FISHING FLEET AND NUMBER OF FISHERMEN EMPLOYED 

Without Harbour With Harbour 
Year 

8 M 10 M Fishermen 8 M 10 M l6 M .Fishermen 

1974 ·O 100 600 4000 100 600 0 4000 

1975 1 125 II 4100 125 " 2 4118 

1976 2 150 II 4200 150 II 5 4245 

1977 3 175 II 4300 175 II 10 4390 

1978 4 200 II 4400 200 II 15 4535 

1979 5 II " II II " 20 4580 

1980 6 " 11 II II II 25 4625 

1981 '7 II II 11 11 11 30 4670 

1982 8 II II 11 " " " 11 

1983 9 " II II II " II II 

1984 10 200 600 4400 200 600 30 4670 



ANNUAL COSTS AND EARNINGS OF FISHING VESSELS 

(Rupees) 

Resident Fleet 

without 
Item and Without With 

with Harbour Harbour Harbour 

8 M 10 M 10 M 

Cost of hull 22000 50000 50000 

Cost of engine 15000 40000 40000 

Cost of gear 8ooo 2500 2500 

Operating capital 1000 3000 3500 

Engine BHP 12 45 45 

Days absent from port 220 150 200 

Trips per year 220 150 200 

Average annual catch - Total (tonne) 22 22.5 30 
Fish ( II ) 22 18.75 25 

Prawn ( " ) -- 3,75 5 
Crew number 3-4 6 6 

012erating costs 

Fuel and lubes 2900 ·11800 15700 

Ice -- 200 250 

Maintenance and gear 2110 5000 6000 

Insurance 1110 2700 2700 

Wages and food 7330 78oo 7800 

Commission and Port dues 1100 670 950 

Overhead (shore costs) -- -- --
Sundries 500 1500 2000 

Total operating costs 15050 29670 35400 

Depreciation 3900 9850 9850 

Total operating costs incl. dep. 18950 39520 45250 

Annual proceeds from catches 22000 29200 40000 

Annual net earnings after dep. 3050 (10320) (5250) 
(excluding interest) 

Net earnings as % of capital employed 6.8% -- --

Migrant Fleet 

With 
Without With Harbour 
Harbour Harbour 

10 M 10 M 16 M 

50000 50000 ) 
) 310000 

40000 40000 

2500 2500 50000 

3100 3700 33000 

45 45 150-160 

150 200 225 

150 200 63 

30 40 463 

24 32 418 

6 8 45 

6 6 9 

12800 16700 106700 

300 400 23150 

5000 6000 28000 

2700 2700 9300 

6300 6300 110000 

1020 1900 17260 

-- -- 20000 

2500 3000 8ooo 

30620 37000 322410 

9850 9850 41000 

40470 46850 363410 

45600 60800 467200 

5l.30 13950 103790 

, 

5.4% 14.6% 26.4% 



CATCH PER VESSEL CLASS AND TOTAL FLEET LANDINGS WITH HARBOUR 

(Tonne) 

8 M 10 M 16 M TOTAL 

Quality Fish Prawn Total Prawn Quality Pelagic Other Total Prawn Quality Other Pelagic GRAND 
YEAR Fish Fish Fish Fish Fish TOTAL 

1974 0 2200 11400 2600 14000 0 0 0 0 0 2600 2200 n4oo 0 16200 

1975 1 2750 " " " 90 44 480 312 926 2690 2794 ll712 480 17676 

1976 2 3300 " " " 225 110 1200 780 2315 2825 3410 12180 1200 19615 

1977 3 3850 II " " 450 220 2400 1560 4630 3045 4070 12960 2400 22475 

1978 4 4400 II " " 675 330 3600 2340 6945 3275 4730 13740 3600 25345 

1979 5 " " " II 900 440 4800 3120 9260 3500 4840 14520 4800 27660 

1980 6 " " " " ll25 550 6000 3900 ll575 3725 4950 15300 6000 29975 

1981 7 " II " " 1350 660 7200 4680 13890 3950 5060 16080 7200 32290 

1982 8 " " " " " " II II II II II II " II 

1983 9 II " 11 " " " " 11 " " " " II II 

1984 10 4400 n4oo 2600 14000 1350 660 7200 4680 13890 3950 5060 16080 7200 32290 



8 M 
YEAR 

Quality 
Fish 

1974 0 2200 

1975 1 2750 

1976 2 3300 

1977 3 3850 

1978 4 4400 

1979 5 " 
1980 6 " 
1981 7 " 
1982 8 " 

1983 9 " 

1984 10 4400 

CATCH PER VESSEL CLASS AND TOTAL FLEET LANDINGS WITHOUT HARBOUR 

(Tonne) 

10 M TOTAL 

Fish Prawn Total Prawn Quality 
Fish 

8550 1950 10500 1950 2200 

" " " " 2750 

" " " " 3300 

" " " " 3850 

" " " " 4400 

" " " " " 

" " " " " 

" " " " " 
" " " " " 

" " " " " 

8550 1950 10500 1950 4400 

Other 
Fish 

8550 

" 
" 

" 

" 

" 

" 

" 

" 
" 

8550 

GRAND 
TOTAL 

12700 

13250 

13800 

14350 

14900 

" 

" 

" 
" 

" 
14900 

+:
.i:- \Jl 



ALLOCATION OF FISH AND PRAWN CATCH AND VALUE OF SALES WITH HARBOUR 

(Tonne: Rs. '000) 

Local Market Neendakara/Sakthikulangara Other Markets 

Frozen Prawns Total 
Quality Fish Pelagic Fish Other Fish Quality Fish Pelagic Fish Other Fish for export value 

Year 
Tonne Rs. Tonne Rs. Tonne Rs. Tonne Rs. Tonne Rs. Tonne Rs. Tonne Rs. Rs. 

1974 0 830 1867 -- -- 3320 16Go 1370 3425 -- -- 8080 6464 2600 26000 39416 

1975 l 860 1935 480 720 2960 1480 1934 4835 -- -- 8752 7002 2690 26900 42872 

1976 2 890 2002 1200 1800 2360 1180 2520 6300 -- -- 9820 7856 2825 28250 47388 

1977 3 920 2070 1840 2760 1850 925 3150 7875 560 952 11110 8888 3045 30450 53930 

1978 4 950 2137 1910 286~ 1910 955 3780 9450 1690 2873 11830 9464 3275 32750 60494 

1979 5 990 2227 1970 2955 1970 985 .3850 9625 2830 4811 12550 100.40 3500 35000 65643 

1980 6 1020 2295 2040 3060 2040 1020 3930 9825 3960 6732 13260 10608 3725 37250 70790 

1981 7 1050 2362 2110 3165 2110 1055 4010 10025 5090 8653 13970 11176 3950 39500 75936 

1982 8 10~0 2452 2180 3270 2190 1095 3970 9925 5020 8534 13890 11112 II " 75888 

1983 9 1130 2542 2260 3390 2260 1130 3930 9825 4940 8398 13820 11056 " " 75841 

1984 10 1170 2632 2340 3510 2340 1170 3890 9725 4860 8262 13740 10992 3950 39500 75791 



ALLOCATION OF FISH AND PRAWN CATCH AND VALUE OF SALES WITHOUT HARBOUR 

(Tonne Rs. '000) 

Local Markets 
Neendakara/Sakthikulangara Other Markets 

Frozen prawns Total 
Year Quality Fish Other Fish Quality Fish Other Fish for exriort Value 

Tonne Rs. Tonne Rs. Tonne Rs. Tonne Rs. Tonne Rs. Rs. 

1974 0 830. 1867 3320 1192 1370 3425 5230 4707 1950 19500 30691 

1975 1 860 1935 3440 2064 1890 4725 5110 4599 " " 32823 

1976 2 890 2002 3560 2136 2410 6025 4990 4491 11 11 34154 

1977 3 920 2070 3690 2214 293b 7325 4860 4374 " " 35483 

1978 4 950 2137 3820 2292 3450 8625 4730 4257 " " 368ll 

1979 5 990 2227 3940 2364 3410 8525 4610 4149 " " 36765 

1980 6 1020 2295 4080 2448 3380 8450 4470 4023 " " 36717 

1981 7 1050 2362 4220 2532 3350 8375 4330 3897 " " 36666 

1982 8 1090 2452 4370 2622 3310 8275 4180 3762 " " 366B. 

1983 9 1130 2542 4520 2712 3270 8175 4030 3627 " " 36556 

1984 10 1170 2632 4680 2808 3230. 8075 3870 3483 1950 19500 36498 



CONSOLIDATED STATEMENT OF OPERATING COSTS FOR 

PRODUCTION, DISTRIBUTION AND SALES OF FISH AND PRAWN PRODUCTS.WITH HARBOUR 

(Rs. 1 000) 

Fishing- Freezing Produc- Freezing Frozen Road Cost of Cost of Port 
boats of prawns tion of of pela- and Trans- produc- marke- manage-

Fishing Boats Total Rs. 1.90/ ice gic fish cold· port ing fish ting ment Total Kg. Pro- Rs.25/ Rs.llO/ storage for in-
Year 8 M 10 M 16 M duct tonne tonne land mar-

weight kets 

1974 0 1505 .14290 0 15795 2470 159 0 400 145 472 3904 0 23345 

1975 1 1881 II 592 16763 2555 195 26 400 169 534 4508 200 25350 

1976 2 2257 II '1480 18027 2684 243 66 410 199 617 5217 350 27813 

1977 3 2634 II 2959 19883 2893 327 132 440 248 741 6289 450 311~03 

i978 4 3010 " 4439 21739 3111 421 198 " 306 865 7510 500 35090 

1979 5 " " 5918 23218 3325 505 264 II 347 961 8330 550 37940 

1980 6 II II 7398 24698 3539 589 330 " 390 1057 9153 600 40796 

1981 7 II II 8877 26177 3752 673 396 II 432 ll5.3 9975 650 43648 

1982 8 II " II II II 674 " " 428 1144 9941 700 43652 

1983 9 II " " " " " II II 423 ll34 9903 II 43599 

1984 10 3010 14290 8877 26177 3752 674 396 440 419 ll24 9866 700 43248 



CONSOLIDATED STATEMENT OF OPERATING COSTS FOR 

PRODUCTION, DISTRIBUTION AND SALES OF FISH AND PRAWN PRODUCTS WITHOUT HARBOUR 

(Rs. 1 000) 

Fishing Boats Freezing Production Frozen Road Cost of Cost of 
Year of of ice and cold Transport producing marketing Total 

8 M 10 M Total prawns Rs.25/t storage fish for in-
land markets 

1974 0 1505 11958 13463 1852 170 62 107 330 3395 19379 

1975 1 1881 " 13839 " 181 62 119 350 3779 20182 

1976 2 2257 " 14215 " 193 63 131 370 4162 20986. 

1977 3 2634 " 14592 " 205 63 144 389 4545 21790 

1978 4 3010 II 14968 " 216 63 156 409 4928 22592 

1979 5 " II II " 218 64 153 401 4907 22563 

1980 6 " " II " 219 " 151 392 4892 22538 

1981 7 " " " " 221 " 148 384 4876 22513 

1982 8 II " II " 222 II 145 374 4856. 22481 

1983 9 " " " " 224 " 142 365 4835 22450 

1984 1.0 3010 11958 14968 1852 226 64 139 355 4814 22418 



INVESTMENT SCHEDULE WITH HARBOUR 

(Rs. 1 000) 

Fishing Vessels Ice and Road Harbour Operating 
Year processing Transport works capital Total 

8 M 10 M 16 M Total facilities 

1973 -1 6000 6000 

1974 0 2675 260 10000 1036 13971 

1975 1 1540 5900 786 8226 2200 260 251 10937 

1976 2 1540 fl 1179 8619 1250 260 285 10414 

1977 3 1540 II 1965 9405 3675 420 485 13985 

1978 4 1540 II 1965 9405 1000 480 495 11380 

1979 5 390 II 1965 8255 2700 460 345 11760 

1980 6 590 II 2065 8555 2900 540 355 12350 

1981 7 590 II 2115 8605 2000 480 510 11595 

1982 8 590 II 250 6740 2000 380 0 9120 

1983 9 590 II 250 6740 2000 450 (10) 9180 

1984 10 390 5900 250 6540 2000 430 0 8970 



INVESTMENT SCHEDULE WITHOUT HARBOUR 

(Rs. '000) 

Fishing Vessels· Ice and Road Operating 
Year processing Transport Capital Total 

8 M 10 M Total facilities 

1974 0 470 470 

1975 1 1540 5900 7440 250 200 210 8100 

1976 2 1540 II 7440 II 200 140 8030 

1977 3 1540 II 7~40 II 200 :\.30 8020 

1978 4 1540 II 7440 II 150 130 7970 

1979 5 390 " 6290 250 190 0 6730 

1980 6 590 II 6490 500 190 (10) 7170 

1981 7 590 II 6490 II 190 0 7180 

1982 8 590 II 6490 II 190· (10) 7170 

1983 9 590 11 6490 II 140 0 7130 

1984 10 390 5900 6290 500 190 (10) 6970 



CUMULATIVE INVESTMENT AND CAPITAL FLOW WITH HARBOUR 

(Rs. '000) 

Cumulative Cwnulative Cwnulative Capital 

Year Total Total Residual Flow 
Investment Depreciation Investment 

1973 -1 6000 180 5820 5820 

1974 0 19971 7194 12777 6957 

1975 1 31108 14579 16529 3752 

1976 2 41722 22315 19407 2878 

1977 3 55907 30651 25256 5849 

1978 4 67487 39422 28065 2809 

1979 5 79447 48637 30810 2745 

1980 6 91997 58343 33654 2844 

1981 7 103792 68436 35356 1702 

1982 8 113112 78581 34531 (825) 

1983 9 122492 88898 33594 ( 937) 

1984 10 131662 99363 32299 (1295) 



BASIC COMPARISON 

WITH HARBOUR WITHOUT HARBOUR 
I 

Total Value Costs of Residual Total Value Costs of Residual Balance Substract Add Add proceeds Balance 

Ye
1

ar of fish and operation Investment value of fish and operation Investment value (4) mibus value of increase from sale of to be 
prawns (1) minus prawns (5) minus (8) land purchasing dredged discoun-

(2) & (3) (6) & (7) power material ted 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 

1973 -1 6000 (6ooo) (6000) 1900 0 ·500 (7400) 

1974 0 13971 (13971) 470 (470) (13501) 0 0 1000 (12501) 

1975 1 42872 25350 10937 6585 32823 20182 8100 4541 2044 II 987 0 3031 

1976 2 47388 27813 10414 9161 34154 20986 8030 5138 4023 II 1079 II 5102 

1977 3 53930 31403 13985 8542 35483 21790 8020 5678 2869 II 1232 II 4101 

J.978 4 60494 35090 11380 11~024 36811 22592 7970 6249 7775 II 1377 II 9152 

1979 5 65643 37940 11760 15943 36765 22563 6730 7472 8471 II 1524 II 9995 

1980 6 70790 40796 12350 1761~4 36717 22538 7170 7009 10635 II 1671 II 12306 

1981 7 75936 43648 11595 20693 36666 22513 7180 6973 13720 II 1821 II 15641 

1982 8 75888 43652 9120 23116 36611 22481 7170 6960 16156 II 1819 II 17975 

1983 9 75841 43599 9180 23062 36556 22450 7130 6976 16086 II 1819 II 17905 

1984 10 75791 43248 8970 23573 36498 .. 22418 6970 7110 16463 0 1820 0 18283 



2.1 
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APPENDIX 13 

ASSUMPTIONS USED IN CALCULATIONS FOR THE ECONOMIC EVALUATION OF THE 
NEENDAKARA/SAKTHIKULANGARA PROPOSAL 

APPENDIX 1 - SIZE OF FISHING FLEET AND NUMBER OF FISHERMEN EMPLOYED 

Several considerations have influenced the judgements concerning 
possible future number of boats at Neendakara/Sakthikulangara. Avail
able facts, opinions and pieces of analysis are set forth in some 
length in Chapter 6 under heading "Boats likely to fish from Neenda-
kara/Sakthikulangara". · 

APPENDIX 2 - ANNUAL COSTS AND EARNINGS OF FISHING VESSELS 

Eight metre boats lised for gill-net fishing at night time 

General 

The annual profit and loss account of this type of boat is based on the 
assumptions that 12 HP engines will cost about Rs. 15,000 (they will have 
to be imported, otherwise it is necessary to start local production) and 
that hulls will be constructed at a cost of aoout Rs. 22,000 - the cost 
of an 8 metre hull in private boat-yards in 1971. 

It is assumed that the number of actual fishing days by 1975 will be 220 
per season; in 1971, it was said that several of the boats at Neendakara/ 
Sakthikulangara achieved more than 200 days of fishing per season. 

It is expected that landings will average about 100 kgs. per fishing 
trip. As mentioned in the report (see Chapter 6), it is expected that 
this fishery will continue in the same manner whether harbour facilities 
are provided or not. 

Operating Costs 

Fuel: Assume 5 hours steaming per fishing trip and that HP/hour consumption 
is 0.2 litres. The price of fuel is Rs. 1.00 per litre. Lubrication oil 
adds 10% to the cost of fuel. 

Ice: These boats are not expected to carry ice. 

Cost of maintenance of vessel and gear: The annual costs for maintenance 
of hull and engine are below those incurred when trawling. They are placed 
at 3% of the purchase price of hull and engine. Annual cost of gear 
maintenance is placed at 12.5% of the purchase price of gear. 

Insurance: The annual premium is estimated to 3% of the purchase price of 
hull and engine. 

Wages and food: Crew are paid entirely on a share basis; they receive one 
third of the value of sales proceeds. 

Commission: 5% of the value of fish at boat-side is paid to a private 
agent (cost of unloading is included). 

Port dues: These boats pay no port dues as long as they are out of the 
harbour by noon every day. 



55 

Sundries: Rs. 500 per year. 

Depreciation: Yearly amounts are based on purchase price of assets. 

Engine 8% 

Gear 20% 

Annual value of catches: 22 tonnes at Rs. 1,000 per tonne = Rs. 22,000. 

2.2 Ten metre boats used for shrimp-trawling 

2.2.1 General 

2.2.2 

-------

It is expected that the fleet of 10 metre boats fishing from Neendakara/ 
Sakthikulangara will consist of two groups as far as the use of the 
harbour is concerned. Four hundred boats will fish half the year from 
Ambalapuzha (just south of Alleppey, which is about 75 kms. north of 
Neendakara/Sakthikulangara); this fleet is called the "migrant fleet". 
The boats in the "migrant fleet" are assumed to achieve daily catches 
of about 200 kgs. on the average, with prawns occupying 20% of catches. 

Two hundred boats are expected to fish all the year round (200 days of 
actual fishing) from Neendakara/Sakthikulangara. These boats constitute 
the "resident fleet". They are expected to average 150 kgs. of catch 
per day of fishing operations out of which 25 kgs. are assumed to be 
prawns. 

With regard to the losses shown for a 10 metre boat in the "resident 
fleet", special attention should be paid to the comments contained in 
Section 2.2 of Chapter 6 of this Report. 

The price of a 45 HP engine (Rs. 40,000) and of gear (Rs. 2,500) are 
as priced in 1970. The cost of a 10 metre hull (Rs. 50,000) is quoted 
as in 1970-1971 - total Rs. 92,500. 

Without harbour facilities,the boats will average 150 fishing days per 
season. With harbour facilities, an increase is expected to 200 days 
per season. Boats in the "migrantn fleet will be brought to Neendakara/ 
Sakthikulangara for major repairs during the period of fishing at 
Ambalapuzha. 

Fuel: Steaming time is placed at 8 hours per day. The cost of fuel is 
Rs. 1.00 per litre and HP/hour consumption 0.2 litres. The cost for 
150 trips comes to (0.2 x 8 x 45 x 150 x 1.00 =Rs. 10,800). To this~ 
where appropriate, is added Rs. 1,000 to cover expenses in moving to 
and from Ambalapuzha during the season. Lubrication oils cost about 
Rs. 1,000. 

Ice: One tonne of ice is carried for every tonne of prawns caught. This 
means that the boats on the average use 6 tonnes per season. The price 
is Rs. 50 per tonne (tube ice). Prawns will be kept in insulated boxes 
on deck or in the hold. 



2.2.3 

Cost of maintenance of vessel and gear: Maintenance of hull and engine is 
placed at 5% of the purchase price for hull and engine; and annual repairs 
to gear are 20% of the purchase price. 

Insurance: 3% of the purchase price of hull and engine. 

Wages and food: The skipper receives Rs. 150 per month; five crew members 
each receives Rs. 75 per month (they also .share a bonus equal to one 
third of net earnings; that is earnings after deducting cost of operations 
and depreciation). 

Commission: For fish 5% of the boat-side value (0.05 x Rs. 9,600 = 
Rs. 480) and for prawns 1.5% of the boat-side value (0.015 x Rs. 36,ooo = 
Rs. 540). The Port Authority may be ~mpovered to regulate the rate of 
commission. 

Port dues: The boats are not expected to pay any port dues without 
harbour facilities. 

Sundries: The amount provided, Rs. 2,500, includes Rs. 10 per day for 
150 days unloading charges at Neendakara and at Ambalapuzha. 

Annual sales ~roceeds from catches: Fish is valued at Rs. 400 per tonne 
and prawns at Rs. 6,000 per tonne= 24 x Rs. 400 + 6 x Rs. 6,000 = 
Rs. 45,600. 

Depreciation: Yearly amounts are based on the purchase price of assets 

Hull 10% 

Engine 10% 

Gear 33.3% 

Operating costs with harbour facilities 

Costs of hull, engine and gear are assumed to be identical with correspon
ding costs given for 10 metre vessels under heading 2.2.1 above. 

Fuel: Expenditure per day is expected to be the same as under 2.2.2 above; 
lubrication oil will cost Rs. 1,300 per year. 

Ice: Yearly cost will increase due to the increase in prawn catches (as 
compared to the situation described under 2.2.2). Each boat will use 
eight tonnes on the average, at a yearly cost of Rs. 400. 

Cost of maintenance of vessel and gear: The costs have been increased by 
20% in comparison with the situation described under heading 2.2.2 to 
ref1ect increased use. 

Insurance, wages and food as well as commission are all calculated 
according to the principles used in section 2.2.2. 

Port dues: The average boat will pay for six months at a rate of Rs. 50 
per month. 

Annual sales proceeds from catclies: The per tonne price of fish and 
prawn at boat-side is the same as under 2.2.2. Total sales proceeds 
come to Rs.60,800 made up by 32 x Rs.400 + 8 x Rs. 6,000 = Rs.60,800. 



2.3.1 
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Depreciation: The same rates are used as under 2.2.2. 

16 metre boat used for shrimp-trawling and purse-seining 

It is assumed that these boats will be engaged in both purse-seining and 
trawling (fishing operations are described in Chapter 6). Purse-seining 
will be done during 30 trips, each of two days duration. The vessels 
will leave port during the first day and return the second day. Trawling 
would be carried out for 165 days (including those when entering and 
leaving port). A trip may last five days. Boats on the average would be 
absent from port for 225 days in a season. 

Operations 

While trawling, the catch rate is assumed to be 150 kgs. per hour. During 
each trip of five days, a vessel will conduct 45 hours of active trawling. 
No fishing is done at night time. Trawling is supposed to be done for 
prawns in waters deeper than 36 metres. The prawn percentage is placed 
at 20 percent of landings and catches. Hourly catches of prawns are only 
of the order of 30 kgs. Considering that 12 metre boats, operating off 
Cochin, report a catch rate of between 20 and 25 kgs. per hour and that 
the 18 metre shrimp-trawlers of a major fishery company at Cochin report 
about 45 to 50 kgs. per hour, the prawn catches assumed for 16 metre 
vessels at Neendakara/Sakthikulangara are comparatively modest. The 
composition of catches is given below: 

Total Rounded Per trip 
(Kg.) (tonne) (tonne) 

Prawns (20%) 44,550 45 1.35 

Good quality fish (10%) 22,275 22 .675 

Other fish (70%) 155,925 156 4.725 

Total 222,750 223 6.750 

While purse-seining, landings are supposed to be of the order of 8 tonnes 
per two-day trip. The fish is expected to consist of mackerels and oil 
sardines to 100%. Landings are 30 trips x 8 tonnes = 240 tonnes. 

Total fish catches from purse-seining and trawling come to 463 tonnes per 
season. The value and composition of this catch at boat-side are as 
follows: 

Quantity Rate Value 
(tonne) (Rs./tonne) (Rupees) 

Prawns 45 6,000 270,000 

Good quality fish 22 1,000 22,000 

Pelagic fish 240 600 144,ooo 

Other fish 156 200' 31,200 

Total 463 467,200 



2.3.3 Investment 

Operating capital is estimated to be 10% of yearly cost of operation. 

With regard to the cost of a 16 metre vessel, of wooden construction, 
a specific price of Rs. 200,000 has been quoted by Scandinavian yards 
to cover hull, superstructure, crew accommodation, pilot house and 
pantry. It is believed that with cheaper raw-materials and labour, 
this vessel could be constructed in India for approximately Rs. 150,000. 
With a hull price of Rs. 150,000 and current international rates for 
engines, hydraulic equipment, electronic equipment, etc.,the following 
is a breakdown of the costs of this particular vessel:-

Vessel, about 16 m, built on 3 double frame and 
2" plank. Approx. 20 - 25 m3 insulated fish-hold 

Propulsion engine 155 H.P., 1800 r.p.m. with 
electric starter, 3 bladed propeller, reduction 
gear 44:1, extra shaft for attachment of 
hydraulic pump, etc. 

Insulation of fish-hold 25 m3 

Hydraulic eguipment 

Hauling speed winch/pull-tonne range 1.9 m/sec/ 
0.8 to o.4 m/sec/3.4 with 400 r.p.m. 28 H.P. 
pump, ·two warping ends and two independently

1 declutchable wire-drums each with 300 fms, 1 /4 
wire on winch. Complete with pump, filters, 
expansion tank, sluice valves and pressure gauge 

Long-line hauler, hydraulic with 

1200 kg. pull on warp end and 550 kg. on line 
sheaves and speeds of 0-47 and 0-102 m/min. respec
tively. Hauler to be driven by same pump as winch 

VHF radio-telephone, 6 channels 

Electronic equipment 

Alternative·I 

Echo sounder 

Scale range 20 fathoms 
Range, max. 0-80 fathoms 
Soundings/Min. 205 

Rupees 

150,000 

100,000 

10,000 

260,000 

25,000 

6,000 

291,000 

6,000 

4,500 



2.3.4 

Alternative II 

Echo sounder 

Scale range 0-40, 0-80, 30-70, 60-140, 
60-100 and 120-200 fathoms 
Range, max. 200 fathoms 
Soundings/Min. 90 and 180 

All sounders with transducer. 

Vessel 

Electronics 

VHF radio telephone 

Installation charges, etc. 

Total 

Cost of operations 

Alternative I 
(Rupees) 

291,000 

4,500 

6,000 

1,500 

_303,000 

7,500 

Alternative II 
(Rupees) 

291,000 

7,500 

6,000 

2,500 

307,000 
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Fuel: While purse-seining, steaming time is estimated to be 25 hours per 
trip of two days; total annual cost comes to (0.2 x 150 x 25 x 30 x 1.00) 
Rs. 22,500. While trawling, steaming is estimated to be 16 hours per 
day for 165 days; total annual cost comes to (0.2 x 150 x 16 x 165 x 
1.00) Rs. 79,200. Expense for lubrication oils is placed at Rs. 5,000 
per year. Thus, total yearly expenditure for fuels and lubes comes to 
Rs. 106,700. 

Ice: The fish/ice ratio for all catch is estimated to be one to one. 
At a cost of Rs. 50 per tonne, yearly cost comes to Rs. 23,150. 

Cost of maintenance of vessel and gear: Cost is related to puchase prices: 

Hull and engine 

Hydraulic and electronic e~uipment 

Gear 

Total 

5% (Rs. 260,000) 13,000 

10% (Rs. 50,000) 5,000 

20% (Rs. 50,000) 10,000 

Rs. 28,000 

Insurance: 3% of the purchase price of vessel (Rs. 310,000) or Rs. 9,300. 

Wages and food: The crew receive a low "basic wage"; the skipper 
receives no basic wage but only a share of income. The crew and skipper 
receive 50% of annual proceeds from sales less yearly costs (including 
depreciation). The basic wages are Rs. 150 per month for 2 engineers 
and Rs. 75 per month for each of the six deckhands. Total expenditure 
on basic wages comes to Rs. 9,000. It is estimated that the crew will 
share an amount of about Rs. 101,000. 
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Commission: The maximum amount payable in commission is assumed to be 
established by the Port Authority at 5% on the value of fish and 1.5% 
on the value of prawns. For fish, the commission will be (0.05 x 
Rs. 197,000) Rs. 9,860 and for prawns (0.015 x Rs. 270,000) Rs. 4,050. 
Total expenditure on commission will thus be Rs. 13,910. 

Port dues: Annual registration fee in the port is set at Rs. 200 For 
each time. the boat enters the harbour and unloads fish, or otherwise 
uses the services in the harbour area, it will be charged Rs. 50. As 
the boat is expected to make 63 trips per year, on an average, total 
cost comes to Rs. 3,350. 

Sundries: A rate of about Rs. 35 per day of actual fishing (Rs. 8,000 p.a.). 

Overheads: Rs. 20,000 for the year to cover boat management expenses. 

Depreciation: Yearly amounts are based on the purchase price of assets: 

Hull, engine hydraulic and 
electronic equipment (Rs. 310,000) 10% 

Gear 

Total 

(Rs. 50,000) 20% 

(Rs. 360,000) 

31,000 

10,000 

41,000 

APPENDIX 3 - CATCH PER VESSEL CLASS AND TOTAL FLEET LANDINGS WITH HARBOUR 

The number of vessels operating from the port is shown in Appendix l; the 
average catch composition for 8, 10 and 16 metre vessels is given in 
Sections 2.1.2, 2.2.3 and 2.3.2. 

APPENDIX 4 - CATCH PER VESSEL CLASS AND TOTAL FLEET LANDINGS WITHOUT 
HARBOUR 

The number of vessels operating from Neendakara/Sakthikulangara is 
specified in Appendix l; the average catch composition for 8 and 10 
metre vessels are given in Appendix 2. 

APPENDIX 5 - ALLOCATION OF FISH AND PRAWN CATCH AND VALUE OF SALES WITH 
HARBOUR 

5.1 Local market 

Area: 500 square kilometres within 30 kms. of Neendakara/Sakthikulangara 
not including the coastal belt immediately north and south which is 
supplied from landings by traditional fishing effort. 

Population: 250,000. 

Fish consumption: About 15 kgs. (live weight) per person per year (Ref. 
8, iv) in 1971. Thus, about 3,750 tonnes would have been consumed during 
1971. 

Increase in total demand: 3.5% per annum. 



It is expected that all fish in the local area will be sold in fresh 
form. Fish will be supplied in three commercial categories: 

(a) Quality (seer, tuna, large perches, cods, pomfrets, 
horse-mackerels) Rs. 2.25 per kg. 

(b) pelagic fish (mackerels and oil sardines) Rs. 1.50 per kg. 

(c) other fish (miscellaneous small demersal species, caught 
mostly by small boats while trawling) Rs. 0.50 per kg. 
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Demand for fish in the Neendakara/Sakthikulangara "local market area" 
will be met before fish is offered for sale in nother markets". 

It is assumed that consumption in the "local market" during 1971 to have 
consisted of 20% Quality fish, 40% pelagic and 40% other fish. 

With the expected influx of pelagic species at Neendakara/Sakthikulangara, 
it is expected that demand for sardines and mackerels in the "local market" 
will increase twice as fast as overall increase in demand for fish; that 
is by 7% per annum. However, it is assumed that at the most 50% of the 
demand for pelagic species will be met by supplies originating at Neenda
kara/Sakthikulangara and the rest (duri~g non-landing season at Neenda
kara/Sakthikulangara) from other areas in the State. 

5.2 Other markets 

Market area: Main market area is formed by the Districts of Trivandrum, 
Quilon and Alleppey; the area of the "local market 11 referred to above 
is excluded as is the coastal area of Alleppey District north of Alleppey. 

Population: About 5,700,000 in 1971 (Ref. 5, table 2.1). 

Consumption: Still 15 kgs. (live weight) per person and year; total 
consumption in the area about 80,000 tonnes (1971). 

Yearly increase in demand: 3.5% in value (assuming constant retail prices); 
by 1975, the increase in consumption will be about 3,100 tonnes (assuming 
unchanged retail prices). This is larger than the expected yearly increase 
in fish landings at Neendakara/Sakthikulangara (see Appendix 3). 

Categories of fish: The same categories of fish will be sold as in the 
local market. The prices are slightly higher. Quality fish will cost 
Rs. 2.50 per kg; pelagic Rs. 1.70 per kg. and "other fish" will be sold 
in dried form for Rs. 1.60 per kg. 

All prawns are processed for export: Export price Rs. 20,000 per tonne 
of finished product (C.I.F.). 

APPENDIX 6 - ALLOCATION OF FISH AND PRAWN CATCH AND VALUE OF SALES 
WITHOUT HARBOUR 

The market area, number of consumers, present and future consumption, 
are expected to be as indicated above under Section 5 of this Appendix. 
However, as fish landings are expected to be smaller at Neendakara/ 
Sakthikulangara under this alternative, than when harbour facilities 



are provided, part of the fish to be consumed must be supplied from 
other landing centres. 
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Fish prices are assumed to be slightly different under this situation. 
In the local market, Quality fish will still sell for Rs. 2.25 per kg.; 
while "other fish 11 will sell at Rs. 0.60 per kg. In "other markets", 
Quality fish will sell for Rs. 2.50 per kg.; while "other fish", sold 
in dried form, will fetch Rs. 1. 80 per kg. (product weight) . Prawns 
will be frozen for export with a price at Rs. 20,000 per tonne (C.I.F. 
product weight). 

APPENDIX 7 - CONSOLIDATED STATEMENT OF OPERATING COSTS FOR PRODUCTION, 
DISTRIBUTION AND SALES OF FISH AND PRAWN PRODUCTS WITH 
HAP.BOUR 

7.1 Fishing boats 

7.2 

The costs concerned are given as "Total costs of operation" in Appendix 
2. Cost for capital (interest and debt servicing costs, costs of raising 
capital) as well as repayment of principal are not included in this 
total. Appendix 7 is presented to surnmarize groups of costs to be entered 
into the calculation of an internal rate of return for the proposed 
fishery harbour project. Costs for ·ice and port dues are deducted, as 
these costs are accounted for separately in Appendix 7. As 400 of the 
mechanized boats of 10 metre size will spend half of their actual 
fishing time at Neendakara/Sakthikulangara, and land half their annual 
landings there, only half of their cost of operations has been included 
in Appendix 7. 

T.otal cost Port Total in 
of operation Ice dues Appendix 7 

8 metre 15,050 0 0 15,050 

10 If (Resident) 35,400 250 0 35,150 

10 " (Migrant) 37,000 400 300 36,300 

16 II 322,410 23,150 3,350 295,910 

Cost of freezing 

The direct expenses of processing (peeling, deveining, grading) freezing, 
transporting and packaging prawns will come to Rs. 1.90 per kg. of pro
duct weight; depreciation and interest charges are not included in this 
cost. 

The direct expenses for tunnel freezing of pelagic fish is placed at 
Rs. 110 per tonne of frozen product. 

7.3 Costs of producing ice and running ice storage 

Direct cost of producing and storing one tonne of tube ice is estimated 
to average Rs. 25 (not including depreciation of fixed assets in the 
ice plant). The migrant fleet of 10 metre fishing boats will need 



8 tonnes of ice per boat per year. Half of the quantity will be loaded 
at Neendakara/Sakthikulangara, the rest at Arnbalapuzha (from ice plants 
at Alleppey). The nresidentn fleet will require five tonnes of ice per 
boat per year. The 16 metre vessels will require about 463 tonnes per 
year, all of which is expected to be loaded in the harbour at Neenda
kara/Sakthikulangara. 

Ice amounting to about 50% of the weight of the fish to be sold in the 
local market will be needed for cooling and preservation. Fresh fish 
(quality fish and pelagic fish) sold in nother markets" will need ice 
amounting to about 75% of the weight of the fish to be sold. It is 
expected that ice amounting to about 25% of the landed weight of 
prawns will be required by the freezing plants prior to and during 
processing. 

7.4 Costs of frozen and cold storage 

Direct costs for frozen storage will be incurred for labour, electricity, 
maintenance of building, etc. These direct costs of frozen storage 
amount to Rs. 300 per tonne/year. For cold storage, the amount has been 
placed at Rs. 200 per tonne/year. Both these estimates of direct costs 
are quoted per tonne of storage capacity operated and this is likely 
to significantly exceed the amount of frozen and fresh products stored. 

Frozen storage capacity is estimated to be needed for the entire pro
duction of frozen prawns during the peak month (rounded to nearest 
five tonnes) plus 50% of yearly production of frozen pelagic fish. The 
capacity needed for cold storage is estimated in the assumptions for 
Appendix 9. 

7.5 Costs of transport 

Only transport needed to take fish from Neendakara/Sakthikulangara to 
"other markets" is accounted for under this heading. The transport 
costs incurred for transporting fish from Neendakara/Sakthikulangara 
to local consumers are included under "costs of producing fish for 
inland markets". Fish will be transported almost exclusively by truck. 
No separate estimates have been made to account for small amounts of 
fish which will be sent by train. 

Most points of destination in 11 other markets" are within 100 kms. from 
Neendakara/Sakthikulangara. All fish sent to "other markets" are 
supposed to be sent more than 30 tJD.s. from Neendakara/Sakthikulangara. 

In this report, it is assumed that, on the average, each kilogram of 
fish sold in "other markets" is transported 60 kms., the lorry or truck 
having to make a round trip of 120 kms. The calculations are made for 
trucks with a carrying capacity of five tonnes. Each truck, on the 
average, will be loaded to 80% of its capacity and ice will account 
for 75% of the weight of fish. Thus, about 4.5 truck-loads are re
quired to carry 10 tonnes (excluding weight of ice) of fish. Per tonne 
of fish the truck will cover (4.5 x 120) 54 kilometres (including the re
turn journey of the round trip): 10 

The average cost of transport is placed at about Rs. 0.50 per km. (with
out depreciation and interest). Thus, the cost of transporting one tonne 
of fish (fresh or frozen pelagic) from Neendakara/Sakthikulangara on the 
average will be 54 kms. x Rs. 0.50 =Rs. 27.00). 
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The load factor for dried fish is higher as no ice is required during 
transport. Assuming that each truck can carry, on the average, 3 tonnes 
of dried fish for a round trip of 160 kms. (most consumers of this 
dried fish will be concentrated in the hinterland) each tonne of dried 
fish will be transported for about 53 kms. Transport cost will be about 
Rs. 0.50 x 53 kms. =Rs. 26.50 per tonne (product weight) for fish sent 
out in the form of cured products. 

Concerning prawns for export, the cost of transport to port of shipment 
and overseas shipment is included in the production charges shown in 
Section 7.2 of this Appendix. 

7.6 Costs of producing fish for inland markets 

The costs are placed at Rs. 50 per tonne of fish (live weight) for cured 
fish and pelagic fish and quality fish sold in fresh form. 

7.7 Costs of marketing fish in local and other markets 

The cost of selling fish in the local markets, including wages to retail 
merchants and vendors, is assumed to reach Rs. 250 per tonne of fish 
(live weight). 

The cost of selling fish in nother markets 11 is placed at 29% of the value 
of the final products for all three categories of fish. This round 
assumption of the expenses involved is probably more than sufficient 
to cover actual costs. However, the amount provided should cover not 
only running costs but also those for fixed assets and costs of capital. 

7.8 Costs of Port Management 

The fishery harbour will have an administration of its own. The cost of 
staff, stores, building maintenance and financial charges of the harbour 
will substantially depend upon whether or not an expanded commercial 
harbour is established at Neendakara/Sakthikulangara. If such a harbour 
is established, it would seem that the cost of administration and up
keep of the fishery harbour will be less than what it would be if no 
such commercial harbour is established. 

Costs of Port Management for the fishery harbour at Neendakara/Sakthi
kulangara are the same estimates as those used for the Ratnagiri fishery 
harbour. 

APPENDIX 8 - CONSOLIDATED STATEMENT OF OPERATING COSTS FOR DISTRIBUTION 
AND SALES OF FISH AND PRAWN PRODUCTS WITHOUT HARBOUR 

8.1 Fishing boats 

Under the conditions expected to prevail at Neendakara/Sakthikulangara 
when no harbour facilities are provided, it is expected that the costs 
of operating a 10 metre boat of the "migrant" fleet will be about 
Rs. 30,620 per year. Of this amount, Rs. 300 is spent for purchase 
of ice. This amount is deducted from "total costs of operationn. As 
only half the projected catches are expected to be landed at Neendakara/ 
Sakthikulangara, yearly costs of operation are estimated to be 
Rs. 15,160. A 10 metre boat of the 11 resident" fleet is expected to 



incur expenses of Rs. 29,670. Rs. 200 is spent on ice. Yearly expenditure 
to be accounted for in this column thus comes to Rs. 29,470. The costs 
of fishing with an 8 metre boat is expected to be the same as in the 
situation when harbour facilities are provided. 

8.2 The costs of: 

freezing prawns; running a frozen storage and a cold storage; 
manufacturing ice; running road transport; producing fish for 
sale in "other markets"; and selling fish and fish products 

are expected to be the same as if harbour facilities were provided. 
However, differences in absolute amounts will occur because quantities 
are less than those considered under the previous alternative of analysis. 
It is expected the pelagic species will not be frozen at Neendakara/ 
Sakthikulangara if harbour facilities are not provided. 

APPENDIX 9 - INVESTMENT SCHEDULE WITH HARBOUR 

9.1 Fishing boats 

It is expected that in year 1974 there will be 100 eight metre boats at 
Neendakara/Sakthikulangara. Each year five hulls and the engines in 
eight boats will be replaced. Twenty boats will buy new sets of gears. 
This replacement pattern is a reflection of the depreciation rates. The 
pattern applies also to the replacements of boats acquired after 19/4. 

The same principle is used to calculate replacement investment for 
hulls, engines and gears of the 10 metre boats. Thus, each year, 40 new 
hulls and engines are acquired as well as 133 units of gear. 

None of the 16 metre vessels will be completely depreciated before 1985. 
Replacement investment must be made only for gear, a unit of which is 
expected to last five years. 

9.2 Ice, freezing, frozen and cold storage facilities 

It is assumed that ice plants in the harbour area will be designed for 
the requirements of the boats, plus 50% of the ice demand from pro
cessors and fish merchants. The other half of the demand from pro
cessors and merchants will be supplied from already existing ice 
factories in the Neendakara/Sakthikulangara area. 

Requirements for frozen storage space are placed at the production 
during peak month. The- peak month's production is estimated to be 20% 
of the total for the year. In 1984, the total requirement is about 
400 tonnes. This amount of space for storage of frozen products is 
already available at Neendakara/Sakthikulangara. No additional invest
ment is necessary. 

Frozen pelagic fish may have to be stored about six months at a stretch. 
As the 16 metre vessels will fish for pelagic species only for a few 
months time, half of the (yearly) catch will be frozen and stored. 

Requirements of cold storage facilities for the industry are not large. 
The prawn freezing industry already has capacities to cover its require
ments. It is assumed that half the amount of fish not meant to be dried, 
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or intended for freezing, will be_ kept overnight in cold storages. 
Capacity has been provided for an average amount during the peak month. 

It will be convenient for crews, and reduce trarisport flows in the 
harbour area, if an ice plant were constructed at quay-side. Ice from 
this plant would supply fishing vessels and the marketing hall. In 
year 1980, fishing vessels are expected to need about 14,000 tonnes 
~f ice over the season. Peak demand will come to about 14,000 x 0.2 
30 = 95 tonnes per day. In 1984, demand per day from fishing boats 
is expected to reach a peak of about 110 tonnes. It is proposed 
that a fifty tonne ice plant be provided by the end of 1974, that 
one 50 tonne plant be ready by the end of 1977 and that another 
plant of similar capacity be provided by the end of 1980. 

It is assumed that an ice plant that can produce 50 tonnes of tube ice 
per .day will cost about Rs. 900,000 (building Rs. 150,000; machinery 
for plant and storage Rs. 650,000 and storage Rs. 100,000). 

The introduction of purse-seining for mackerels and sardines from 
16 metre vessels will lead to large concentrations of landings. Modern 
facilities for processing, preservation and storage will be needed in 
the harbour area. By early 1980, peak landings may exceed 100 tonnes 
per day. Therefore, a 50 tonne cold storage is proposed to be available 
in the harbour area by 1974. This store will be expanded by 50 tonnes 
in 1977- A cold store with 50 tonnes capacity will cost Rs. 75,000. 

A 10 tonne tunnel freezer vrith 300 tonnes frozen.storage is provided in 
1974 • .Another unit of 10 tonnes per day is provided in 1976, one. of 
20 tonnes in 1977 and another of 20 tonnes- in 1979. The frozen storage 
is expanded with facilities for 1,000 tonnes in 1975, 1977 and 1979. 

The tunnel freezer will cost about Rs. 250,000 for a 10 tonne unit and 
Rs. 500,000 for a 20 tonne unit. The frozen storage will cost Rs. 450,oc 
for the 300 tonne unit and Rs. 1,200,000 for a unit of 1,000 tonne 
capacity. 

As the prawn freezing industry at Neendakara/Sakthikulangara is quite 
young, replacement investments will probably not be required until the 
end of the 1970's. Replacements of machinery and equipment for plate
freezers, frozen storages and ice plants would have to be undertaken 
then. The landings of prawns at Neendakara/Sakthikulangara when harbour 
facilities are provided are not expected to be large enough to cause 
any expansion of already established facilities. In this report, it 
is assumed that replacement investments will be needed on the scale 
of Rs. 1.0 million per year from 1974 and on the scale of about 
Rs. 2.0 million per year from 1980. 

9.3 Transport 

Trucks are provided only for that fish which is to be sent to "other 
markets" and for frozen goods (insulated trucks). Open lorries are 
provided for dried fish products. 

Open trucks for dried products have been provided to cover the require
ments during the peak month. The requirement during this month is 
expected to be equal to 15% of the yearly production. 



Insulated trucks are also expected to be required to cover needs 
during the peak month. The need is placed at 15% of yearly quantity 
to be transported. The requirements are placed low, in spite of 
irregular fish landings, as a large part of the volume to be 
transported consists of frozen pelagic species. They will probably 
be sent out fairly regularly during periods of up to six months. 

The cost of a five-tonne open truck is placed at Rs. 60,000 and of 
a five-tonne insulated truck at Rs. 80,000. It is assumed that a 
truck will last for five years and have a residual value of Rs. 10,000. 

9.4 Harbour works 

See Pre-Investment Survey of Fishing Harbours FI:SF/IND 55 Technical 
Report 24 - Neendakara - Engineerin&. 

9.5 Operating capital 

10.1 

l0.2 

10.3 

10.4 

11.1 

Funds to finance operating expenses (operating capital) for boats, 
harbour, fish industries and transport are estimated to amount to 10% 
of the final value of fish and prawns. From this amount, operating 
capital required for the fishing boats is deducted. This amount is 
included in Appendix 9 under 11Fishing Vessels". 

APPENDIX 10 - INVESTMENT SCHEDULE WITHOUT HARBOUR 

Fishing boats 

Replacement investments, as well as additions to the fleet (of 8 metre 
boats), are expected to occur according to the same pattern as if 
harbour facilities were provided. 

Ice, freezing, frozen and cold storage facilities 

Replacement investments in the processing industry must be made 
although not on the same scale as when fishery harbour facilities 
are provided. Investments are estimated to be Rs. 0.25 million per 
year fro~ 1975 and Rs. 0.50 million per year from 1980. 

Road transport 

Requirements for trucks have been calculated according to the same 
principles as described for the situation if fishing harbour facilities 
are provided. 

Operating capital 

The need of operating capital has been estimated according to the same 
principles as those described for the situation if fishery harbour 
facilities are provided. 

APPENDIX 11 - CUJYfULATIVE INVESTMENT AND CAPITAL FLOW WITH HARBOUR 

Cumulative total investment 

This has been calculated using the figures for "Total Yearly Investment" 
given in Appendix 9. 



11.2 Depreciation rates 

(a) Vessels 

Yearly depreciation 

8· m 10 m 

Hull 5 10 

Engine 8 10 

Gear 20 33.3 

(b) Ice plants and processing facilities: 

Machinery 

Buildings 

(c) Transport 

(d) Harbour works 

APPENDIX 12 - BASIC COMPARISON 

8.3% 

3.3%· 

20.0% 

3.0% 
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rates % 

16 m 

10 

10 

20 

All figures (except those below "residual") in columns below headings 
"with harbourn and nwithout harbour" are found in Appendices 5 to 10. 
For a discussion of nvalue of landn, ttincrease in purchasing power", 
and "sales proceeds from surplus dredged material :1 see section 7. 4. 2 
and 7.5.2 of Chapter 7. The internal rate of return of the "basic 
comparison", found when discounting the figures in the column "Balance 
to be discountedn, is between 31 and 32%. 
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