TURNROUND AND COSTS OF
CONVENTIONAL CARGO LINERS

U.K.-India Route

By R. K. Saggar*

The conventional cargo liners operating on the U.K.-India! trade route spend on
average some 67 per cent of their voyage time in port?. The closure of the Suez
Canal has resulted in the use of a longer route via the Cape, increasing the journey
by about 4,000 nautical miles; scheduled voyage time has increased by 12 to 15 days,
and time spent in port by about 5.7 per cent. Ships on this route cannot now use
Aden, the world’s cheapest bunker port. The turnround of cargo liners on the U.K.—
India route is slow in comparison with that on the U.K.-Australasia and the U.K.-
Far East trade routes; the time spent in port on those routes is scheduled at about
52 per cent.3

This paper considers what factors are most important in increasing productivity of
ships engaged in the U.K.-India cargo liner trade.* The study takes its starting point
from a theoretical exposition by Goss.> Though it is confined to one route, Liverpool-
Calcutta, the method adopted and some of the conclusions are relevant to similar
trade routes.

BASIC DATA

Characteristics of Ships

For comparative purposes, Table 1 shows various characteristics of typical ships
operating on the Indian trade route and the North American, Australasian, African,
Middle East and Far Eastern trade routes. The ships considered as typical are not

*The writing of this paper was made possible by a Colombo Plan Fellowship and by my association
with the Economic Planning Unit, Ministry of Transport, London. I am indebted to Mr C. D. Foster,
Mr E. H. M. Price, Miss D. Wright and Mr E. E. Pollock for commenting on earlier drafts of this
paper. I also owe thanks to officials of shipping companies who were good enough to provide me with
access to their cost statistics and other information. The responsibility for errors, whether of fact or of
interpretation, is wholly mine.

1India, Pakistan and Ceylon.

2About 57 per cent according to sailing schedules advertised by shipping companies.

3According to sailing schedules advertised by conference lines operating on these routes.

4Cargo liners are ships plying fixed routes according to a predetermined schedule and offering
cargo space at fixed rates. For details the reader is referred to Sturmey, S.G., British Shipping and
World Competition (University of London, 1962), chapter X, and Thornton, R. H., British Shipping
(London, 1959).

5Goss, R. O. “The Turnround of Cargo Liners and its effect upon Sea Transport Costs”. Fournal of
Transport Economics and Policy, Vol. 1 No. 1, January 1967.
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TABLE

Characteristics of Conventional Ships
Between UK. and ' North America Australasia Central & South

America
Ship built 1963 . 1964 1958 1048 1960
1 2 3 4 5 6

Net registered tonnage 3,790 5,014 6,407 6,290 4,788
Bale (cu. ft.) 459,420 601,039 417,827 712,493 576,030
Cargo space (cu. ft.)* © - 390,507 510,883 - 355,153 605,619 489,625
Horsepower 6,600 9,600 13,300 8,700 5,500
Speed (knots) 15% 17 17 163 133
Capital cost (£ooo) ) ~817 - 1,233 1,978 1,145 987
Expected Life (years) 25 25 25 25 25
Crew size v 37" a5t 72 91 47

*A 15%, broken stowage factor is assumed in estimating the cargo capacity from the bale cubic
capacity.
tFor -cost calculatlons crew size is estlmated as 63.

the most modern liners, but those normally employed on these routes. They were
selected from the voyage schedules of shipping companies; and their characteristics
were obtained from Lloyd’s Register. Those selected are British built and operated
under the British flag, but only because this made it easier to ascertain their capital
cost.

The selection of a single representative ship on the U.K.-India route was based on
various characteristics such as capital cost, horsepower, cargo space, etc. It was diffi-
cult to make any useful generalisation because the costs varied greatly for ships of
different ages, speeds, horsepower and cargo space. Nevertheless, the ship chosen was
the most modern of the ships on the Indian route (Table 1, col. 14), with the fastest
cruising speed and the most cargo space. It is assumed that old ships will not be
replaced by more modern ones-unless the modern ones are more profitable.

Costs

_In the liner trade, once the decision to operate a liner service has been taken the
ma_;or proportlon of costs are fixed, e.g. ship insurance, maintenance and repairs, crew
wages, crew provisions, stores and supplies (mcluchng sundries), administration, port
dues and fuel costs. The remainder, the variable costs, are chiefly those Wthh vary
with the amount and composition of cargo handled, e.g., cargo handling costs, cargo
insurance, and port dues for berthing periods greater than the scheduled time.

The values used for cost calculations refer to 1968 and have been adjusted to take
aeccount of inflation and the devaluation of the pound. Fixed costs are estimated as an
annual charge. Variable costs are largely related to freight tonnage on the basis of
data regarding ship size, load, composition of traﬂic, port payments, etc., obtained
from the voyage accounts of shlpplng companies. Realistic cost estlmates are thus
possible without taking into account the characteristics of particular commodities
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I
operating on Trade Routes from U.K.

Africa Middle East India, Pakistan and Ceylon Far East
1960 1962 1951 1961 1045 1949 1950 1954 1957 1959
7 8 9 10 11 12 13 14 15 16

3,701 5,104 1,251 5,428 4,019 3,367 5,127 3,284 4,894 6,268
582,630 580,000 172,547 649,522 414,920 516,897 539,466 559,060 569,120 656,147
495,235 493,000 146,665 552,094 352,682 439,352 458,546 475,200 483,752 557,725

5,400 7,700 3,040 9,200 5200 5,650 6,800 8,000 8,500 15,500

14 16 134 16 14 15 15 16 163 20
1,390 1,243 403 1,354 457 511 814 950 1,686 1,769
25 25 25 25 25 25 25 25 25 25
88 87 39 77 65 73 69 63 54 65

and ports or the complexities of tariff structures and operating practices. The data do
not refer to any particular port-to-port route or any particular company, but are
intended to be generally representative of operations on the U.K.~India route.

Fixed Costs
First, values are attributed to those cost components which are fixed either by the
size of the ship or by its capital cost and do not vary at all with route, route length, etc.

Capital Charges

The most important item is the capital cost of the ship. This has to be converted to
an annual cost, which is the sum of interest and depreciation on the replacement cost.

The expected life of the ship is assumed to be 25 years from 1954, when it was
built. This is based on an examination of the ages of other ships in service. In the
wake of containerisation, conventional cargo ships could have a shorter life; but this
is difficult to assess at this stage, particularly on the U.K.-India route, where pure
containerisation has yet not started. Moreover, container development is likely to be
slow on this route because of the imbalance of traffic, the absence of suitable berths,
the lack of mechanised handling gear, the conventional inland transport system, and
management and organisational problems. We shall therefore assume a normal
operating life for ships now in service. ‘

The replacement cost is worked out on the assumption that prices will rise by g
per cent per annum over the 25 years’ life of the ship. The interest rate is assumed to
be the market rate prevailing at the time of the initial investment, and thus depends
upon when the ship was built; in this particular example, it is assumed to be 5 per
cent per annum. :

Depreciation is calculated on a replacement cost basis at 5 per cent per annum.b
The total capital charge thus works out at £141,000 per annum.

60ther methods of calculating depreciation may be used, but will not alter the results of this study.

35



January 1970 JOURNAL OF TRANSPORT ECONOMICS AND POLICY

Maintenance and Repairs

In practice one would expect repair costs to vary to some extent with the time
spent at sea, but they are assumed to be fixed.” Ships are subject to quinquennial
surveys, and these tend to be increasingly costly as the ship ages. It is more reasonable
to treat these costs as a function of time than of service. We shall assume that annual
maintenance and repair costs are, on average, 4.5 per cent of capital cost (compared
with 3.68 per cent in the studies by Goss® and Metra International Ltd.®). The higher
figure takes account of the steep rise in maintenance and repair costs all over the
world in the last three or four years.

Comprehensive Insurance of Ship

Insurance charges are taken at the present U.K. level of 2 per cent per annum of
capital costs.

Fuel

Fuel costs vary widely, depending on time spent at sea and where the fuel is
purchased. Time at sea is determined by, infer alia, route length, number of ports of
call, the type of ports and port facilities (¢.g. handling gear), unforeseen delays due to
congestion in port, and average voyage speed, which is in turn dependent on weather
conditions, currents, engine breakdown, time since last dry docking, etc. Secondly,
fuel costs depend upon bunker prices at the port of purchase. For example, a voyage
through the Suez Canal would normally have involved calling at Aden, one of the
cheapest bunker ports in the world. Published contract prices are usually subject to
discounts; it is difficult therefore to arrive at any sort of average price by adding up
oil prices at all the bunker ports on a voyage. For simplicity, one bunker price is
worked out for the trade route, i.c. £5 10s. per ton.1% This takes account of inflation,
unpublished discount rates, and varying contract prices at different ports on the
route. The fuel consumption per mile is taken to be a function of ship size and cruising
speed. Itis assumed that fuel is used at a rate varying with the average cruising speed.
Separate fuel charges are calculated for slack and port time.

Crew

Difficulties arise in determining crew wages, which depend partly on wage rates
and partly on the manning scale adopted or enforced by law or by agreement be-
tween employers and trade unions. Once again a single wage cost is taken, based
largely on wage rates paid by British shipping companies, i.e. £1,550 per man per
annum. Similarly crew provisions are assumed to be 11s. per man per day.

7P. A. Lane assumed that one-third of repair costs varied with the level of activity, but did not
mention the negative element of user cost (quoted by Goss, op. cit.).
80p. cit.
94 Study of Container Economics; Port-to-Port System Costs (unpublished).
10Against this the published prices of diesel and fuel oil for the months of April and May 1968 are
given below:
U.K. Aden Colombo Bombay
Diesel oil £12.10.0 £11.12.6 £12.2.0 n.a.
Fuel oil £ 7.17.6 £ 6. 9.6 £ 7.0.0 £6.18.0
Source: Lloyd’s Daily List
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Administration, Sundries and Stores and Supplies

All these costs are daily charges on the shipping companies. In fixing them the
figures given by Goss and Metra International have been raised by 3 per cent per
annum to take into account the rise in costs. The values assumed are:

(a) Administration £61 per day
(b) Sundries £12 per day in port
(c) Stores and supplies £40 per day at sea

Variable Costs

Variable costs include port costs, brokerage on cargo, cargo insurance and claims,
etc. Port costs comprise handling costs, the cost of ship time in port (i.e., the effect
of turnround time in annual carryings) and fuel cost in port. Handling costs are
further divided into the cost of handling the ship (navigation aids, pilotage, towage,
berthing, etc.) and the cost of handling cargo (quays, cranes, trucks, shed labour and
management, etc.).

Cargo Handling

In view of the numerous!! factors affecting stevedoring costs, shipping companies
were asked their cost of handling cargo at different ports. The data was computed for
cargo loaded and unloaded and handling costs incurred in 12 ports (the usual number
of ports of call) on the route via the Cape, for a number of voyages by different
shipping companies. The average handling costs per ton for the entire route worked
out at £1.0s.8d. per freight ton.

Port Dues

Port dues comprise pilotage (in and out), towage, mooring, light dues, berth
charges, watchmen, customs attendance, agency fees and tonnage dues or tax on
cargo, etc. All these charges vary from port to port and are fixed arbitrarily with
little regard to the service rendered to the ship; they are therefore aggregated for the
whole voyage, assuming again 12 ports of call. The average for the voyage is again
derived from the actual payments made by shipping companies for a number of
ships, of varying sizes and with varying load factors, for the round voyage on this
route. The port dues arrived at in this way amount to £20,480.

Brokerage, Cargo Insurance, Claims, Agency Fees, etc.
All these charges are lumped together and are calculated at 1s. 9d. per freight ton.

Load Factor A

The ideal situation in which outward and homeward cargo volumes are well
balanced is the exception rather than the rule. Ships tend to travel almost fully
loaded (say go per cent) in the direction of greater trade flow. But the trade flow in
either direction depends upon a number of factors which are not easy to determine.
For the purposes of this analysis load factors of 80 per cent for each round voyage
will be assumed. All cargoes are assumed therefore to occupy 8o per cent of the bale
capacity at an average density (including broken stowage) of 40 cu. ft. per long ton.

UFor details the reader is referred to United Nations Paper No.11, A Note on the Problems of Reducing
Turnvound Time of Ships in Ports.
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Time in Port
In order to determine the number of days in port and at sea per round voyage,
four parameters of trade routes must be defined. These are:

(1) route length (nautical miles per round voyage);

(2) average speed (knots), taking vagaries of weather and other factors into
consideration;

(3) number of ports of call; and

(4) cargo loading and discharging rates (taking holidays, strikes, etc., into
consideration) at each port of call.

Let us now adopt the following notation:

L = route length (round voyage nautical miles)
A = speed (knots)
pG + pof = number of ports of call per round voyage
T = tonnage of cargo
Cht = cargo handling time
Im = time spent in internal manoeuvring in port
Pt = port time
St ~  =seatime
R = round voyage time
The following relationships hold:
R =S8t + Pt
L
Pt = Im + Cht

Port time is divided into two parts: time spent in internal manoeuvring (Im),
t.e. inside steaming, shifting berths, waiting for pilots or quarantine, as well as un-
productive time on berths before and after cargo handling; and cargo handling time
(Cht), which is the time on berths from the commencement of cargo handling till its
completion.

It would be desirable to feed all these elements into a model, but in this study we
are dependent on the sailing schedules of different conferences on different trade
routes. These schedules list the loading ports, final sailing dates, ports of call and
estimated arrival dates at U.K. ports, for one quarter of a year. As a first approxima-
tion, we have estimated the most common service and then the average. Knowing
the distance from the port ofloading overseas to the port of discharge in U.K. and the
average speed of the ship, we can work out time at sea, i.e. L/S. It is easy to work out
the time spent in ports by subtracting the time at sea from the total time taken by the
service. This is adjusted to take account of the difference between schedules and
actual performance according to information collected from Lloyd’s Register sailing
list. Whatever the number of ports of call (on average), this gives us a fairly good idea
of the time in port and at sea per voyage between U.K. ports and other ports on this
trade route.

The turnround of a ship from port to port is obtained by dividing the total number
of voyage days per year by the total round voyage time (Pt 4 St). In working out the
total number of voyage days per year, 15 days are set aside for laying-up, repairing
and dry docking.
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THE STRUCTURE OF THE PORT-TO-PORT COST MODEL

Given the characteristics of a ship, service frequency, round voyage time (time in
port and at sea) and values for the cost items, it is easy to calculate the annual
charges, port-to-port, on each trade route. The total cost of servicing a route will then
be the sum of the following cost components:
A. Ship ownership costs:
(1) Capital charges
~ (2) Insurance
B. Running costs:
(3) Crew wages
(4) Crew provisions
(5) Ship repairs and maintenance
(6) Fuel
(7) Stores and supplies
(8) Administration
(9) Handling costs
(10) Port dues
C. Miscellaneous charges:
(11) Brokerage, i.e., cargo handling commissions
(12) Insurance on cargo
(13) Claims
(14) Other miscellaneous expenses

Turnround Time o

In order to study the effect of changes in turnround time on shipping costs and to
isolate the effects of the different variables, one ship design is taken as a typical cargo
liner!2 representative of ships operating on this trade route. At a later stage two ships
of different sizes and speeds are considered so as to show the relative economies that
result from larger size and faster cruising speed.

The sailing schedules of the shipping companies operating on this route (Liverpool-
Calcutta via Cape) in general give a 72-80 days’ one-way voyage time from the
sailing date to the date of arrival. To this we add another 8 to 10 days as the normal
time in originating and terminating ports. The round voyage time is, therefore, taken
as 165 to 180 days. For simplicity, it is assumed that shipping companies schedule
their programmes so as to make two round voyages per ship annually. In actual
practice, this published operating schedule is rarely realised: it can be upset by
innumerable factors, which it would be pointless to outline. Excluding abnormal
delays, on average the shipping companies have round voyage times of 220 days.
This means that typical liners on this route engage in one round and one single
voyage (three single voyages) per annum. '

Shipping companies are trying to rationalise their services so as to reduce turn-
round time on each trade route, and are carrying out feasibility studies to this end.
In this case we can draw on the experience of shipping companies on the U.K.—-New

12A ship built in 1954 (for details see Table 1, col. 14).
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Zealand and U.K.-Far East trade routes. In a report on New Zealand oversea’
trade!3 emphasis is laid on the reduction in the number of ports of call. A study of
the cargo carried by shipping lines (paragraphs 181-200) showed that a great deal
of time and money is being wasted because ships are making too many calls at ports
in New Zealand, the U.K. and the continent. For example, 41 calls were made at
Lyttleton (South Island, New Zealand) to load less than 500 tons per call; similarly
34 calls were made at Dunkirk (Europe) to discharge less than 500 tons per call. These
practices have been built up over years and are primarily due to the natural desire
of shipping companies to secure as much cargo as possible, regardless of the economics
of shipping. Moreover, they developed at a time when labour costs were much lower,
and hence ship construction costs, crew wages and port handling costs were all less
and the costs of under-utilising ships were much smaller. The facts show that a
radical change in outlook is necessary. This report laid down the general principle
that “as many ships as possible should be programmed to load at not more than two
ports and to discharge at not more than two ports”. This calls for detailed research
to ascertain the relative importance of each port on a route in terms of the volume and
time pattern of its traffic.

Following on interim recommendations contained in the report, the shipping lines
drew up a (theoretical) revised programme for the year May 1962 to April 1963,
based on the actual cargoes which they had carried on home trips in that year. This
showed that, out of 125 voyages in all, 68 voyages (55 per cent) could have been
programmed to load at one or two ports only and 49 voyages (40 per cent) to dis-
charge at one or two ports only. When compared with the actual schedules for the
year, this programme showed a reduction of 107 calls for loading (23 per cent) and
104 calls (25 per cent) for discharging. The shipping lines concluded that they could
save about £1 million in shipping costs.

Similarly Blue Funnel Lines have reduced turnround time on the Europe-Far
East route by 10 per cent.!*

On the U.K.-India route a similar study is needed. The approach adopted should
be to develop an economic cost model describing quantitatively the total system costs
at each port of call. The model should include cash operating costs, cargo handling
costs and an apportionment of system costs based on turnround time. Its purpose
would be to synthesise (from the given cargo characteristics) the total costs involved
and the freight earnings, and thus to develop an optimum sailing frequency for each
port to maximise net earnings. The results would show shipping managers what extra
freight has cost in delay to the ship. The conclusions should then be developed in
terms of sensitivity analysis, to test them for a range of values of the key variables.

In this study it is assumed that if ports of call are reduced, in the first instance, by
only three, and the time spent in ports thus reduced to the level of the U.K.—Far East
trade route (based on present scheduled sailings), ships could be used for five single
voyages per annum instead of three. With only half the present number of ports of
call (i.e., 6 instead of 12) and half the time spent in port, ships could be used for
6 single voyages a year, and with only 4 ports of call for 8 single voyages.

13Produce Board’s Shipping Utilisation Committee, Report on Shipping, Ports, Transport and Other
Services — New Zealand Overseas Trade, February 1964.
147, Bes, Liner and Tramp Shipping (Heinman, Netherlands, 1967), p. 13.
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Table 2 shows the variations in shipping costs per single voyage for a ship complet-
ing three, four, five, six, and eight single voyages a year.

The most significant fact that emerges from Table 2 and the summary in Table g
is the continuous and substantial decline in total shipping costs per freight ton with
the increase in the number of voyages per ship per annum. This phenomenon is
quite continuous so long as the load factor is maintained. With only g0 per cent of the
ship’s voyage time spent in port total costs per freight ton are as much as 56.5 per cent
lower than with 67 per cent of time spent in port.

Of the individual cost components the most significant is the reduction in annual
capital cost (item 1 in Table 2), which accounts for more than one-third of total costs
when the ship has a low rate of utilisation. Similarly, there is a noticeable reduction
in crew wages.

TABLE 3
Effect on Unit Costs of Increasing the Number of Voyages per annum

No. of % of voyage time Cost per Reduction in unit costs  Reduction in unit
single JSreight ton Srom each successive costs as compared
voyages (per single increase in single with g single
per annum in port at sea voyage) voyages per annum voyages per annum
£ s.d. £ s . d. % %
3 67 33 14.13. O — — —
4 58 42 11.14. O 2.19.0 20.1 20.1
5 53 47 9.14. 7 1.19.7 16.8 33.6
6 50 50 8. g3.11 1.10.8 15.7 44.0
8 30 ‘70 6. 7.7 1.16.4 o 22.2 56.5

The Suez Canal Closure and its Effect on Shipping Costs

With the closure of the Suez Canal, ships on this route now travel via the Cape.
This has added about 4,000 nautical miles each way to the route length, and has
increased voyage time by 13-15 days (10-12 days’ steaming time and -5 days in
additional ports of call en route). By affecting ships’ turnround, this has increased
costs. It has also resulted in the loss to services on this route of the world’s cheapest
bunker port, Aden. There are thus three ways in which the Suez closure has affected
maritime costs: firstly, by increasing the operating costs (e.g. bunkers at sea and in
port) which vary with mileage; secondly, by the increase in costs due to slower turn-
round; thirdly, by higher overall bunker costs.

The increased costs resulting from additional fuel consumption at sea and in port
on the longer route amount to £1,750 per single voyage.

The second element of cost is due to the higher unit costs resulting from a lower
level of utilisation. Taking the loss of days at 30~35 per round voyage, the reopening
of the Suez Canal would mean that shipping companies could increase their ships’
utilisation by almost a single voyage a year, at least to Bombay. With the same load
factor, this would mean an overall economy of approximately £21,000 per annum.!’

The third incidental effect is an increase in fuel costs by about £850 per single

15The Suez Canal dues would, however, offset these economies to some extent. This point needs to
be studied further.
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voyage. This is calculated on the assumption that ships using the Suez route would
take about two-thirds of their fuel requirements on each voyage at Aden, as fuel there
is about 25-30 per cent cheaper than at other ports.

The total effect of the Suez closure, net of Suez dues of £2,000 per call, on ships
making 3, 4, 5, 6 and 8 voyages is summarised in Table 4. This shows that the Suez
closure has resulted in an increase of more than 5 per cent in maritime costs. In
addition, as a result of political factors shipping companies (especially Indian com-
panies) operating on this route have lost traffic from traditional ports of call, which
has not been offset by any additional cargoes from the new ports of call. Shipping
interests on the whole estimate a 17.5 per cent increase in total costs, and the con-
ferences in negotiation with interested parties have increased freight charges by 15
per cent.

TABLE 4
Effects of the Suez Closure on Shipping Costs

Number of Additional costs Percentage of
single voyages per annum total costs
£
3 22,800 5.7
4 23,400 5-3
5 24,000 5.2
6 24,600 5.3
8 25,800 5.3

Economies of Larger and Faster Ships

The previous sections have demonstrated that time spent in port and the number
of ports of call are crucial factors in shipping costs. It might have been thought that
the introduction of larger and faster ships would have an equal or greater effect. This
is not so. Two ships with different characteristics, typical of modern liners operating
on the U.K.-North America and the U.K.~Far East routes respectively, have been
selected from Table 1 for analysis.

While, as we have seen, the values of many cost components are the same, a major
difference arises in ships’ capital costs and annual capital charges. The ships referred
to in Table 1 were built in different years. To make their costs comparable, the cost
of each ship is adjusted to 1968 values, assuming a 2 per cent per annum rise in costs
up to 1960 and 3 per cent thereafter. Annual capital charges are taken as interest on
the capital cost in year o and payments to a sinking fund to provide for replacement
in 25 years on the assumption of inflation at g per cent per annum, interest on the
loan and on the sinking fund being taken at 8 per cent per annum. The results are
shown in Table 5. ‘

This shows that unit costs decline with an increase in ship size, as utilisation im-
proves with faster cruising speed. Ship size B shows a proportionately greater
reduction in unit cost with mere increase in ship size. The increase in speed over the
size C ship has not increased its utilisation, except for the fact that the size B ship has
a greater probability of performing 4 single voyages, which the C size may not in
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TABLE 5
Port-to-Port System Costs, Liverpool-Calcutta

Characteristics Ship size A Ship size B Ship size C
Cargo space (cu.ft.) 557,725 510,883 475,201
Speed (knots) 20 17 16
Horsepower 15,500 9,600 8,000
Crew size 65 63 63
Capital cost (£000-1968) 2,286 1,388 1,353
No. of voyages (single) 5 4 4

£ % £ %o £ %

1. Annual capital charges 249,000 36.4 151,000 30.4 147,000 30.5
2. Maintenance and repairs 102,870 15.0 62,460 12.6 60,885 12.6
3. Insurance of ship 45,720 6.7 27,760 5.6 27,060 5.6
4. Crew wages 100,750 14.7 97,650 19.7 97,650 20.2
5. Crew provisions 13,000 1.9 12,600 2.5 12,600 2.6
6. Stores and supplies 5,600 0.8 5,760 1.2 5,280 1.1
7. Sundries 2,700 0.4 2,650 0.5 2,800 0.6
8. Administration 22,265 3.3 22,265 4.5 22,265 4.6
9. Fuel costs (at sea) 27,500 4.0 25,000 5.0 21,000 4.4

(in port) 5,600 0.8 4,400 0.9 2,200 0.5

1o. Cargo handling 53,500 7.8 40,000 8.1 39,200 8.1

11. Port dues 51,200 7.5 40,960 8.3 40,960 8.5

12. Brokerage, cargo

insurance, claims, etc. 4,530 0.7 3,380 0.7 3,325 0.7

13. Total £685,235 100 £495,885 100 £482,225 100

14. Per freight ton £12.55.4d. £12.25.8d. £12.135.8d.

practice achieve. The size A ship has lower operating costs than size C, but the larger
capital investment has offset much of the other reductions in unit costs.

With the introduction of larger ships with faster cruising speeds, other operational
characteristics remaining the same, one might have expected a decrease in overall
capital cost. This is not, however, borne out by this analysis. For example, 1.16
million!® tons of cargo, other than bulk cargo, were handled in 1965 on the U.K.—-
India route. Of this 0.51 million tons were imports and 0.65 million tons exports. A

fleet of 30 conventional size C ships is needed to handle this volume of traffic at a
capital cost of £40.6 million. The same traffic could be more efficiently handled by
27 size B ships or by 20 size A ships at a capital cost of £37.5 million and £45.7
million respectively. The cost effectiveness should, however, be measured by the
total cost of operating fleets of these varying sizes. This is given in Table 6.

This shows that the employment of size B ships is the most economical, resulting in
a saving of more than £1 million in ship operating costs over size C and of /£90,000
over size A. The relatively lower saving in operating cost with the employment of
bigger and faster ships of size A results from their porportionately higher capital cost
and traditional operating characteristics (as stated earlier).

16University of Lancaster, Department of Operational Research, U.K. Degp Sea Trade Route — The
Potential for Container Services Based on Physical Cargo Characteristics (Report prepared for the National
Ports Council), December 1967, pp. 69—70.
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TABLE 6
Total Annual Costs of Operating Fleets of Varying Sizes

Reduction in total
operating costs

Fleet Ship size Total annual compared with 30
strength (as per tables) operating costs size C ships
£ million £ million %
30 C 14.47 — —
27 B 13.39 1.08 7.46
20 A 13.68 0.99 6.8

Escapable Costs :

So far the assumption has been made that the shipping market is in equilibrium in
the sense that the ships will be able to service all their costs, including capital charge
and depreciation; and our comparisons have been made on that basis. But if the
market is not in equilibrium, i.e., if shipping capacity is significantly in excess of
demand on this route, shipowners will be forced to have regard to their marginal
or avoidable costs in relation to the traffic on offer. In this situation any freight rate
will be acceptable which enables shipowners to earn a surplus above these costs.
Costs not covered in the short run will be covered progressively as traffic increases,
and can be ranked in an order of priority. The costs which must be covered are cargo
handling, port dues, fuel costs, cargo brokerage, crew wages, crew provisions, stores
and supplies, sundries and administration. The other cost items in priority order are
insurance of ship and maintenance and repairs. Taking (from Table 5) only those
items which must be covered, we can see that size A ships have the lowest unit costs,
L.e., £5.14 per freight ton, as against £6.23 for size B and £6.50 for size C. Thus size
A ships, the most capital-intensive, with the most space and the fastest cruising speed,
have the lowest escapable costs and the highest competitive strength. As competition
becomes more intense, the smaller ships will be displaced first. This situation, how-
ever, could not continue for long, as the short-term marginal cost of size A ships is
only about 41 per cent of total costs, and no shipowner could afford to ignore capital
charges for a long period.

This study reveals that capital charges are the most important element in maritime
shipping costs. Relative ship economies depend more upon the size/speed/capital cost
relationship than upon mere size or speed. The low short-run unit costs of size A
ships mean that they could be economical, but only with a different set of conditions:
namely, with capital cost proportional to speed and size, and with better utilisation
(fewer ports of call and comparatively less time spent in port). In the short run,
technological improvements in ships’ size and cruising speed can enable liners to
withstand more competitive conditions. But, finally, given present operating condi-
tions and present capital costs of ships, the largest size ships with the fastest cruising
speed are not as economic as the smaller size B ships with a lower cruising speed.
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