THE SUEZ CANAL PROJECT TO
ACCOMMODATE SUPER-TANKERS

An Economic Appraisal

By Bent Hansen and Khairy Tourk*

The Suez Canal is of utmost importance to the Egyptian economy. In 1966 about
one-third of the country’s foreign exchange earnings and about 3 per cent of the
national income were derived from the Canal. And, although not vital, it is still of
importance to many other countries both east and west of Suez.

Seventy-five per cent of the Canal’s revenue came from oil tankers; but many of
the tankers built during the last decade are too large for the Canal at its present
capacity. A project, therefore, has been worked out by the Canal authorities for
accommodating supertankers. This paper attempts to appraise the project from a
purely economic point of view, not entering the political aspects.

The post-war years have seen a significant increase in the size of tankers. Before
World War II, crude oil was mainly refined in producing areas and the refined
products were carried to consuming areas. Demand from Europe for Middle East
oil was comparatively small, and there was little need for large tankers. Now crude
oil is mainly carried in bulk to consuming areas for refinement. Immediately
after the war, most European countries sought by this means to reduce the foreign
exchange cost of importing oil; today it is a simple matter of private cost. Both
refining-in-consuming-area and the rapid increase of oil consumption have con-
tributed to create a need for large tankers. Before 1956 naval architects took the
depth of the Canal as a constraint on tanker design. However, there are economies
of scale in both the construction and the operation of large tankers, and immediately
after the closure of the Canal in 1956 it was shown to be economical to carry oil in
super-tankers via the Cape [1]. On a cost-per-ton basis, it had become cheaper to
use the Cape route with large tankers than to use smaller tankers designed for
service through the Canal.

Even if the Canal were opened today, many super-tankers would have to use the
Cape route, their drafts being larger than the Canal could accommodate. The Canal
Authority has been deepening and widening the Canal since 1958, and it decided

* *The authors are Professors of Economics in the University of California, Berkeley, and at the
Illinois Institute of Technology, Chicago, respectively. They thank Mr. Edward Saridany for valuable
information and the Institute of International Studies, U.C. at Berkeley, for secretarial services.
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TasBLE 1
Changes in the Canal Capacity

Depth Cross Section
( feet) (m2) Canal Capacity
Before 1958 35 1200 20,000 dwt loaded«
First Stage :
(completed)
1958-1963 38 1800 50,000 dwt loaded®
115,000 dwt in ballast
Second Stage :
(almost completed)
1964-1967 40 1800 Little change from above
Third Stage :
(original project)
First Phase
(1968-1972) 48 2400 100,000 dwt loaded
200,000 dwt in ballast
Second Phase
(1973-1976) 61 3600 260,000 dwt loaded

290,000 dwt in ballast

aThe term ‘“loaded” refers to a tanker fully loaded.
bThe oil companies found, in fact, that it paid to send larger tankers—up to 75,000 dwt—partly
loaded through the Canal and pay the tolls rather than send them fully loaded round the Cape.

Sources: Suez Canal Report (Suez Canal Authority Press, Ismailiya), several issues, and other publica-
tions from the Canal Authority.

before the June 1967 war to enlarge the capacity sufficiently to accomodate super-
tankers. Table 1 shows the different stages of the Canal enlargement and the amount
of time needed to complete it, according to the Canal Authority’s original plans.
These implied that the Canal should be able to pass 260,000 dwt tankers in ballast
by 1973 and loaded by 1976. The second stage of the project was almost completed
when it was disrupted by the 1967 war. In 1971 the Canal Authority announced
plans to shorten the third stage from nine to six years [2].

The project would require large amounts of foreign exchange and might have to
be financed through external borrowing. Granted that financing can be arranged,
the basic question that confronts Egypt is whether future net revenues from the
project would be large enough to justify the investment. From the Canal users’
point of view, investments in tankers have to be considered too. The non-tanker
traffic through the Canal does not seem to justify any expansion, and is disregarded
in what follows. We shall study the project both from the national Egyptian and
from the Canal users’ point of view.

104



THE SUEZ CANAL PROJECT Bent Hansen and Khairy Tourk

BENEFITS OF THE PROJECT
To estimate the additional revenue from the project we need first to know the
reopening date of the Canal and the number of super-tankers that may use it during
the lifetime of the project.

Because of the political uncertainties in the area, any assumption about the
reopening date is an arbitrary one. We shall assume that the Canal will be opened
at the end of 1973. It is estimated that it will take a year to clear the Canal of wrecks.
If we trust the Canal Authority’s plans (its past records in planning have been
generally quite good) on finishing the third stage in six years, and assume that its
first phase will take four and its second phase two years to complete, the Canal
should be ready to handle 260,000 dwt tankers in ballast in 1979 and loaded in 1981.
In appraising the project we have chosen the year 1990 as an arbitrary time horizon
beyond which benefits and costs are ignored. The main reason for choosing 1990 as a
cut-off date is the difficulty of making meaningful projections of oil demand for a
longer period.!

Our next problem is to estimate the volume of Middle East oil passing through the
Canal to non-Communist European countries, the main receivers of Middle East oil.2
In projecting oil demand we depend mainly on a recent study by Schurr and Homan
[3], who have projected Western Europe’s demand for oil until 1980, distributed by
oil-producing regions. Table 2 summarises the relevant results of their study.

TaBLE 2
Projections of Oil Imports to Non-Communist Europe
Metric tons
Year Total From Middle East From North Africa
1965 370 202-2 85-2
1975 719 3390 2756
1980 914 407-9 347-1

Source: [3].

The annual rates of growth of Middle East oil exports to non-Communist Europe
implied by this projection are 5-3 per cent for the period 1965-1975 and 3-8 per cent
for 1975-1980.

In order to estimate the number of super-tankers annually passing through the
Canal and carrying Middle East oil to non-Communist Europe from 1979 (the first
year in which the Canal is assumed to be able to accommodate 200,000 dwt tankers
in ballast) to 1990 (the cut-off date), we assume that:

(1) The rates of growth of demand for Middle East oil for 1965-1980 will be as
projected by Schurr and Homan [3]. For 1980-1990 we will assume the

1Most recent projections of oil demand do not go beyond the year 1980, largely because of the
uncertainty about nuclear power as a source of energy and about the future of the combustion engine.
2Their share of the Canal’s northbound oil traffic was 93 per cent in 1965.
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TABLE 3
Pipelines Existing or Under Construction

Capacity
(Million metric
Pipeline tons) From To

Trans-Arabian

(existing) 17-1 East Saudi Arabia Sidon (Lebanon)

Bahrain

Irag-Petroleum 48-0 Kirkuk (Iraq) Banias (Syria) and

(existing) Tripoli (Lebanon)
Israeli :

(operating since 1971) 40-0 Eilat (Israel) Ashkelon (Israel)
Egyptian (Sumed)e

(projected to be

completed by 1976) 80-0 Suez (Egypt) Alexandria (Egypt)
ToTAL 185-1

9Egypt’s pipeline is called “Sumed” because it will run from Suez to the Mediterranean. Negotia-
tions about construction and financing have not yet been completed because of disagreements over
Egypt’s repayment terms.

(3)
(4)

(6)

relatively low rate of 3-8 per cent, the rate projected by them for the
period 1975-1980.

Middle East oil going to Western Europe will be distributed between
Northwestern Europe and Southern Europe in the ratio of 45 per cent to
55 per cent.3

Middle East oil will be transported by pipelines and super-tankers, both
operating at full capacity.

Pipeline capacity will be as shown in Table 3. All the oil piped will go to
Southern Europe. The rest will be carried on 200,000 dwt tankers. This is a
realistic assumption, as most super-tankers that ply the Middle East—
Europe routes now fall into the 200,000-260,000 dwt category [4], [5], and
available data show that this is the optimal size of tankers at the present
state of technology.

By the year 1979, 200,000 dwt tankers will not be in short supply, and the
tanker market will be in long-term equilibrium.

The Persian Gulf-Rotterdam route and the Abadan—Marseilles route are
taken as representative of the Middle East-Northwestern Europe and the
Middle East-Southern Europe routes, respectively.

3This is the same ratio as recorded in 1965.
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(7) Using the Canal, a 200,000 dwt tanker makes about 9 round trips per
annum on the Middle East-Northwestern Europe route and about
11 round trips on the Middle East-Southern Europe route. It carries
1,731,987 tons of oil per annum on the first route and 2,136,520 tons on
the second [6].

On these assumptions, Table 4 shows the number of 200,000 dwt tankers that will
pass through the Canal annually on the Middle East-Northwestern Europe route
during the period 1979-1990. Column 5a in Table 5 shows the number of transits
on the Middle East-Southern Europe route if Egypt does not build its projected
pipeline Sumed. Column 5b in the same table gives the number of transits if Egypt
does build the Sumed. '

TaBLE 4
Middle East, Oil Flow to Number of Number of
01l Flow to Northwestern Super-tankers ~ One-way Transits
Western Europe Europe Needed to Carry  to Northwestern
Year (million tons) (million tons) 0il via Canal Europe
: (1) (2 3 (4)

1979 393-3 216-3 124-9 1828-8
1980 4079 2244 129-5 1896-3
1981 423-4 2329 134-5 2420-1
1982 439-4 241-7 1395 2511-6
1983 456-1 2509 144-8 2607-1
1984 4734 260-4 150-3 27059
1985 491-3 270-2 156-0 2808-3
1986 5099 280-5 16199 - . 29146
1987 529-2 ' 291-1 168-1 3024-9
1988 549-3 302-1 174-4 3139-8
1989 570-1 313-5 181-0 3258-7
1990 591-7 3254 1879 - . 3382-2

Sources:

(1) Table 2, and assumption 1.

(2) (1) times 55 per cent.

(3) (2) divided by 1,731,987 tons (assumption 7).

(4) For the years 1979 and 1980, because loaded vessels are assumed to take the Cape route,
more tankers will be needed on the Cape route. The increase in the size of the fleet will lead to an
increase in the number of transits of unloaded tankers via the Canal. The number of unloaded tankers
will be more than half Column 3 by 62-7 per cent [6], and the number of one-way transits is equal to
the size of the tanker fleet on this route times the number of ““unloaded”” transits. Here the number of
“unloaded”” transits is 9 (assumption 7). For 1981-1990, (3) times 18 transits per annum.

Our next step is to calculate the amounts of tolls paid by the super-tankers passing
through during the lifetime of the project. We will do this on the basis of the present
toll system and three hypothetical toll systems.

The present toll system discriminates between tankers in ballast and loaded tankers.
The toll is on a net-registered-ton basis, regardless of trade route and cargo. On a
900,000 dwt tanker the present toll is $47,259 per one-way transit if the tanker is
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in ballast and $141,997 if it is loaded. This implies an annual toll of $425,334 and
$525,161 for tankers in ballast making, respectively, 9 transits per year on the Middle
East-Northwestern Europe route and 11 transits on the Middle East-Southern
Europe route. For tankers using the Canal both ways (in ballast one way and loaded
the other way) and making 18 transits on the Middle East-Northwestern Europe
route and 22 transits on the Middle East-Southern Europe route, annual tolls would
be $1,703,309 and $2,103,095 respectively.

The first hypothetical system would keep the present canal rates unchanged on the
Middle East-Northwestern Europe route but would charge tolls equivalent to
Sumed pipeline fees of about $1-40 for every ton of oil shipped via the Canal to
Southern Europe, whether or not Sumed is actually built. The rationale behind this
system is that Sumed oil will go mainly to Southern Europe. If Sumed is not built,
Southern Europe will then be no worse off than if it was. On the other hand, if
Sumed were built some oil companies would be contractually committed to use it
for a certain period. Other shippers who would have to pay Sumed fees would find
it more advantageous to use the Canal, as this would save them the extra cost of
transhipping oil after using Sumed.

Since we assume throughout that the capacities of other countries’ pipelines are
given, we obviously imply that at a fee of $1-40 it would not pay for Israel to expand
its pipelines and undercut the Egyptian fees. To compete with the Canal Israel
would have to offer a fee of $1-40 minus transhipment costs, which may be around
$0-15 per ton. Our assumption is thus that it would not be profitable for Israel to
expand its pipeline at a fee of below $1-25. We are not sure whether this assumption
is realistic. If not, Egypt would have to fix her fees to Southern Europe correspond-
ingly lower.

The second hypothetical toll system is assumed to charge what the tanker traffic will
bear. The optimum toll from a Canal revenue point of view is equal to the extra
costs for shippers of using the alternative Cape route. This is because the number of
vessels passing through the Canal can be assumed to be unchanged as long as the toll
charged is less than or equal to the extra costs of going round the Cape,4 whereas at a
higher toll all tankers can be assumed to go round the Cape. We shall briefly explain
how these extra costs were calculated.

The increase in annual net profit (over and above “normal’ return to capital)
for a 200,000 dwt tanker using the Canal instead of going round the Cape is

(1) All = (TR,—TCy)) — (TR —TCY)
where II is net profit, TR total revenue, 7C total costs including “normal” return to

capital, all per tanker per annum. Subscripts 1 and 2 indicate Cape and Canal,
respectively.

4The price elasticity of demand for Suez Canal services depends on the price elasticity of demand
for the services of the vessels that use the Canal; and that, in turn, depends on the price elasticity of
the goods they carry. In estimating the price elasticity of demand for the Suez Canal services, we
found that increasing the toll rates for the 200,000 dwt tankers from the present toll to what the traffic
will bear would decrease their number of transits by only a insignificant amount. The decrease in
transits varies from 0-001 per cent to 0-005 per cent for hypothetical alternative price elasticities of
demand for crude oil varying from 0-1 to 0-8 [6].
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We shall assume that from 1979 onwards the shipping industry will be in long-term
equilibrium, so that the existing tanker fleet going round the Cape will be fully
employed at freight rates that will just suffice for covering total costs, including
“normal” return on capital. This means that TRy = 7C; and

(1 All = TR,—TC.

Total revenue from use of the Canal will be equal to quantity of oil shipped per
tanker per annum times freight per ton. We shall assume that a shift from the Cape
to the Canal will leave freight per ton between any given route end-points unchanged,
and that all adjustments to a new long-term equilibrium with the Canal capable of
accommodating 200,00 dwt tankers will take place through changes in the number
of tankers. Freight per ton using the Canal, R, will then be equal to average total
costs via the Cape (i.e. annual total costs via the Cape divided by the annual quan-
tity of oil shipped per tanker by the same route), and we have

@ ATl = Rgy— 16, == 2 1, TG,
1

where ¢; and ¢, are quantities of oil shipped per tanker per annum via the Cape
and the Canal respectively.

Total costs per tanker/year consist of total fixed costs (7FC) and total variable
costs (TVC). We shall assume that fixed costs are independent of the route taken and
independent of the size of the total tanker fleet. TFC includes capital costs (deprecia-
tion and “normal” return to capital) plus repair and maintenance, insurance and
crew, all per tanker per annum. We shall call capital costs FC. and all other types
of fixed costs FCy. TVC consist mainly of fuel costs and loading and unloading
charges.

We have thus
TC,
1

Using 1968 data, the construction cost of a 200,000 dwt tanker was $15 million;
FC.5 and FC, were $1,761,900 and $776,460 respectively. On the Middle East-
Northwestern Europe route T7VC; was $613,618 and TVC, was $795,374. On the
Middle East-Southern Europe route TVC; was $703,458 and TVC, was $819,093.

Applying equation (3) to the above data, the annual net profits of going through
the Canal rather than round the Cape (i.e. AIl) are $1,793,315 and $3,363,692,
respectively, for a 200,000 dwt tanker on the Middle East-Northwestern Europe
and the Middle East-Southern Europe routes. This means that the optimum toll
would be $99,629 per (one-way) transit on the first route and $151,354 on the
second.

The third hypothetical system would charge what-the-traffic-will-bear on the Middle
East-Northwestern Europe route, and Sumed fees on the Southern Europe route.

Table 6 shows the stream of tolls derived during the assumed lifetime of the
project under the different toll systems at the number of transits shown in Tables 4
and 5.

5FCy = construction costs of the vessel times capital recovery factor. The capital recovery factor
assumes a life-span of 20 years for the vessel and an interest rate of 10 per cent.
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COSTS OF THE PROJECT

Estimates for the construction costs of the project vary from $280 millions to $816
million.” We shall work with the highest figure. Because the cost estimate was made
in 1968, we account for inflation between 1968 and the construction period by assum-
ing alternative hypothetical rates of price increases (Table 7). As no detailed data
exist on how the costs will be allocated during the construction period, we shall
consider-two-alternative spending patterns:
(1) All the construction costs will be spent during the first year (1974), when
work on the project will start.
(2) The construction costs will be distributed evenly over the six-year con-
struction period. Their present value in 1974 (at 10 per cent discount rate;
see below) is shown in the last row of Table 7.

TABLE 7

Construction Costs at Alternative Rates of Inflation

Annual rate of inflation 0% 5%, 6% 7% 8%

Construction cost in 1974
(million U.S. §) 816 1041 1092 1144 1199

Present value of construction costs in
1974 at even distribution over
construction period (million U.S. §) 652 930 997 1069 1146

PRESENT VALUE OF THE PROJECT

In calculating the present value, we shall assume that the project will only add
insignificantly to existing operational Canal costs, and shall discount tolls and costs
to year 1974 (the first year of construction) at a 10 per cent rate of discount. With
satisfactory guarantees for debt service, a loan, for instance in the Euro-bond
market, could certainly be obtained at this interest rate. Table 8 summarises the
results.

Assuming that the construction costs are spent during the first year, Table 9
shows the 1974 present value of the project under the different toll systems and
alternative rates of inflation of construction costs. Table 10 gives the present value
of the project if construction costs are spent equally during the construction period.

SEstimate presented at a meeting of representatives of the International Chamber of Shipping
with the Suez Canal Authority on 11 February 1967, at Ismailiya, Egypt.
TThe Times, 31 July 1968.
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TaBLE 8

Total of Discounted Tolls Under Different Toll Systems
(Million U.S. §)

Toll System Without Sumed With Sumed
Present toll on the
Northwestern and Southern
European Routes 1459-0 1140-7

Present toll on the
Northwestern route and
Sumed rate on the Southern
European Route 1709-1 1192-5

What-the-traffic-will-bear
on the Northwestern and
Southern European Routes 19575 13760

What-the-traffic-will-bear
on the Northwestern route
and Sumed Rate on the
Southern European route 1873-0 13576

Tables 9 and 10 show that: ’

(1) The present value of the Canal project under the present toll system is
always lower than the present value under the two hypothetical systems.
Of the two hypothetical systems, charging what-the-traffic-will-bear gives,
of course, the highest present value of the project.

(2) For a given toll system the present value of the project is always lower
with Sumed than without it, since less oil is assumed to be transported -
via Canal if Sumed is built.

(3) The present value of the Canal project is always positive in the without
Sumed case. For relatively high rates of inflation and with Sumed, the
present value of the project is negative under the present and first hypo-
thetical toll systems.

It should be kept in mind that these results are partly based on conservative
assumptions, which tend to underestimate the present value of the project. These
assumptions include price stability of all tankers’ cost items despite possible inflation
of Canal construction costs, a relatively low rate of growth of demand for oil by
non-Communist European countries, exclusion of the United States8 and Communist
European?® countries as importers of Middle East oil, full capacity utilisation of the

8In the mid-1960s the United States imported 35 per cent of its needs from North Africa and the
Middle East (i.e., Eastern Hemisphere). Some experts believe that this ratio will remain practically
constant in the future (e.g., Schurr and Homan [6], p. 2). Others project higher rates which in 1980
could vary between 13 per cent and 22 per cent of U.S. oil demand (The Christian Science Monitor,
Boston, Massachusetts, 19 May 1971).

9The oil imports of the Communist European countries are now relatively insignificant. Given their
present growth rates of oil consumption, however, these countries are expected to be major oil
importers in the near future.
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pipelines!0, no oil traffic after the cut-off date, and a rate of discount that is probably
on the high side. A realistic change in one or more of these assumptions can only
increase the present value of the project. On the other hand, it should be recalled
that we have assumed that it does not pay for other countries to expand their pipe-
lines at the hypothetical Egyptian tolls. If this assumption is not fulfilled, the present
value of the Canal project will, of course, be lower.

CAPITALISED NET RETURN OF THE EGYPTIAN PIPELINE

The construction cost of the Egyptian pipeline is estimated to be around $330
million.11 Assuming that the maintenance and operating costs are equal to 3 per
cent of the total cost of construction, and that the pipeline charge is given at about
$1-40 per ton of oil transported, discounting the stream of revenues and costs during
the period 1977-1990 to year 1974 at a 10 per cent rate of discount gives a present
value of Sumed of about $162 million.

For a given toll system, the capitalised net return from building the Egyptian
pipeline is obtained by subtracting from the sum of the present value of both projects
(canal project with Sumed, and Sumed) the present value of the canal project without
Sumed.12 Table 11 shows the results for the different toll systems.

TABLE 11

Caprtalised Net Return of Sumed Under Different Toll Systems
(Million U.S. §)

Present Toll Present Toll Rate What-the- Traffic- What-the- Traffic-
Rates on on the North- Will-Bear Rate on Will-Bear Rate on
both the western Route and both the North- the Northwestern
Northwestern and Sumed Rate on western and Southern Route and Sumed Rate
Southern European the Southern European European Routes on the Southern
Routes Route European Route
—156 —354 —420 —353

Source: Table 9 or 10.

THE EGYPTIAN POINT OF VIEW

Should the Canal project then be carried through? There are a number of interested

parties, and we shall briefly look at the problem from the point of view of each.
From a national Egyptian point of view the answer is clear, provided that Egypt

can raise the necessary loans at the interest rate assumed here and can fix toll rates

10If tankers’ freight rates were depressed because of excess tanker capacity, pipelines would
probably operate below capacity.

1The Christian Science Monitor, Boston, Massachusetts, 20 April 1972.

12The same result could be obtained by subtracting from the present value of Sumed the difference
between the present values of the Canal without and with Sumed.
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according to her interests. The rational policy would then be to fix toll rates close to
what the traffic would bear. Formally, Egypt has full sovereignty over the Canal
and can determine toll rates autonomously. It is not likely, however, that Egypt
would be able to fix toll rates so as to extract a maximum monopoly profit from the
Canal users. Not that there would be anything immoral or unjust in such a policy;
poor countries are themselves subject to plenty of monopolistic exploitation by the
rich countries, and it would only be fair if a poor country got the chance of retalia-
tion. The “victims” would after all only be prosperous Europe, the oil companies,
and the rich oil countries. The point is, however, that if the capital has to be obtained
from abroad,!3 the level of the toll rates may be stipulated as one of the conditions
for obtaining the capital.

This is particularly clear if the capital were to be made available by international
organisations or by a consortium of Canal users. A package deal would then probably
be set up and all aspects of the project would be considered and decided upon
simultaneously. Direct borrowing by Egypt in the open international market (the
Euro-bond market, for instance) is presumably excluded unless strong guarantees
for prompt debt service can be given; Egypt’s record in this regard is not impressive.
But all those who could and would give such guarantees (the oil consuming countries,
the oil companies, the shipping industry, the oil producers) are interested in low
toll rates. To pledge part of the revenues might, on the other hand, resemble old-
fashioned gunboat diplomacy too much to be acceptable for a country that has
recently obtained independence. The most palatable solution would presumably be
for Egypt to obtain the capital as a grant-in-aid from the Canal users (in a wide
sense) and in return to agree to low toll rates. The level of the toll rates would then
be a matter of bargaining between several parties, among which Egypt might not
be the most powerful. The outcome would depend much upon the Canal users’
potential gains from the project.

THE USERS’ POINT OF VIEW

From the users’ point of view the savings from having access to the Suez Canal
route rather than going round the Cape are staggering. Indeed, since the savings of
the users are nothing but the increase in tolls that Egypt theoretically could extract,
we know already from Tables 9 and 10 that, even if the users were to supply all the
capital as a grant-in-aid in 1974, they would be able on top of that to pay a certain
increase in the tolls and yet be no worse off than without the Canal project. This
follows from the fact that, if Egypt were to borrow at 10 per cent and could extract
optimum tolls, it would have a certain surplus of present value as shown in columns
(5) and (6) of Table 9 and (5) and (6) of Table 11.

The “users” include the oil-producing countries, the oil companies, the shipping
industry and the consuming countries. The four groups to some extent overlap, in

13We shall not enter here upon the problem whether Egypt would be able to finance this invest-
ment without foreign borrowing or aid. One of the authors has argued elsewhere [7[ that under certain
favourable conditions Egypt should, indeed, be able to finance her future development without
foreign loans or aid. The Canal project would, however, imply a substantial increase in the foreign
exchange needs beyond what was assumed in this argument.
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particular the oil companies and the shipping industry. If a shipping industry
existed with no overlap with the other groups, it would, at least under our assump-
tions, be indifferent to the Canal project. For we have assumed that the shipping
industry is in any case in long-term equilibrium with normal returns on its capital
and that adjustment between the two routes (the Cape and the Suez Canal) takes
place through changes in the size of the tanker fleet. During the adjustment process
big profits or losses might, however, arise to shippers if shortages or surpluses of
tonnage should temporarily emerge. We shall not enter upon that problem, but only
point out that if today the enlarged Canal were to be opened suddenly, ready to
accommodate the super-tankers, we should in fact have a surplus of tanker tonnage.
The shippers’ short-term interests may thus go either way, but the other three groups
clearly have a positive interest in the Canal project.

It may be of some interest to see how the savings of the users will be distributed on
fixed and variable costs related to the size of the tanker fleet. Equation (3) may be
rewritten as

(4‘) All = % TCl +( TVCI — TVCZ) WhCI'C Aq ={q2—1q1
1

in which the first term of the right-hand side is positive, the second negative, or,

since 7Cy; = FC+TVC,,
(5) All = ?FG%—[TVC&(I—}— [;—q)—TVCZ].
1 1

The definition of AIl assumed that one tanker carries ¢, = ¢; +Aq tons of oil
per annum via the Canal, but only ¢; ifit goes round the Cape. But AIl measures also
the additional annual total costs (fixed and variable) of tonnage needed to carry
¢» per annum round the Cape rather than via the Canal. Note that (Aq)/(¢,)FC, the
increase in total fixed costs, is positive and TVC(1 +[Aq]/[¢1]) — TVC,, the net
change in variable costs, is also positive. To estimate the total cost increase per
annum from carrying the given amount of oil round the Cape rather than via the
Canal, we multiply AII by the number of tankers required to ship the given amount
of oil through the Canal.

The increase in the quantity of oil shipped per tanker per annum by using the
Canal rather than going round the Cape (i.e., [Ag]/[g1]) is 62-7 per cent on the
Middle East-Northwestern Europe route and 107-3 per cent on the Middle East—
Southern Europe route. This implies that for these two routes the carrying capacity
of the tanker fleet (number of tankers) should be expanded from its Canal level by
627 per cent and 107-3 per cent respectively if the fleet is to carry via the Cape the
same amount per annum of oil as it carries via the Canal.14

On the assumptions and data adopted throughout this paper, an example of the
increase in the different cost items that would have to be incurred by the oil industry
if the Suez Canal cannot accommodate the super-tankers and if Sumed is not built
during the period 1979-1990 is shown in Table 12 (which includes both the oil
traffic on the Middle East-Northwestern Europe route and the Middle East-
Southern Europe route).

14¢; is 1,064,781 tons and 1,031,475 tons on the Middle East-Northwestern Europe and the Middle
East—Southern Europe routes respectively [6].
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TABLE 12

Annual Extra Costs of Users in Terms of :

TVC (i.e.,
Suel costs,
FCy (ie., FCy (i.e., loading and

Number of Construction inlerest and maintenance unloading Total

Year Tankers Costs depreciation) and crew) charges, etc.)  Costs
(1) @) ® (4) ©) (6)
Million § Million $ Million § Million § Million $

1979 114-3 1,714-5 201-3 88-8 46-9 337-0
1980 6-3 94-5 212-5 93-6 49-8 355-9
1981 6-5 975 223-9 98-7 52-8 375-4
1982 69 1035 236-1 104-0 56-0 396-1
1983 7-1 106-5 2486 109-6 59-3 417-5
1984 7-3 109-5 261-5 115-2 628 4395
1985 77 115-5 2750 121-2 66-3 462-5
1986 7-9 118-5 288-8 127-3 70-1 486-2
1987 8-1 121-5 303-1 133-6 73-9 510-6
1988 8.7 130-5 3184 140-3 77-8 536-5
1989 8-8 1320 333-7 147-1 82-0 562-8
1990 9-2 138-0 349-9 1542 86-3 590-4

Sources:

Column (1): For the starting year, 1979, the annual extra costs in the number of tankers are equal to
the difference between the required size of the fleet via the Cape and via the Canal. For later
years, the annual extra costs in number of tankers are equal to the difference between the
required annual increase in the size of the fleet via the Cape and via the Canal.

Column (2): Column (1) times $15 million.
A A
Column (3): {Table 4, column (3) x (Ei’ ) -+ Table 5, column (4a) x (q—q ) ¢}FCr, where N denotes
1 1

the Middle East-Northwestern Europe route and § denotes the Middle East—Southern Europe
route. The annual extra costs in FCr in 1979 cover depreciation and “‘normal” profit (10 per
cent) for the required (flow) increase in the size of the fleet in the same year. The annual extra
costs in FCr in the next year (1980) cover FCr for the required increase in the size of the fleet
in 1979 (considered stock as from 1980) and the required (flow) increase in the size of the fleet
in 1980. In general, of course, the flow increase in the size of the fleet in year ¢ adds to the stock
from year t+1.

Column (4): {Table 4, column (3) x (%f) +Table 5, column (4a) x (_iTq) S}FCo .
Column (5): Table 4, column (3) {(1 +§Tq TVCI~TVCZ} N-+Table 5, column (4a)
{(H%q) TVC; ~TVCy}s .
Column (6): Columns (3) 4+ (4) +(5). Aside from rounding errors, column (6) is the same as the

summation of columns (2) and (5) in Table 6, except for the years 1979 and 1980, where Table 6
assumed that the Canal would be able to accommodate the 200,000 dwt in ballast only.
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THE FUTURE TOLL RATE SYSTEM

There is obviously under all circumstances a scope for some increase in the toll rate,
but how much the increase will be must depend on how the canal project is financed
(who will procure the capital) and on the bargaining powers of the parties involved.
Whatever will be the future level of the toll rates, there are some good reasons for
changing the system.

The present toll system charges tankers in ballast less than those which are loaded.
In defence of this feature of the system two arguments could be put forward, based
on the marginal costs of the Canal services and the vessel’s ability to pay. The main
contention of the first argument is that loaded tankers (with their relatively deep
drafts) require more dredging than tankers in ballast. These dredging costs are very
small, however, and can at best explain a small fraction of the large difference
between toll rates for tankers in ballast and loaded. The second argument does not
carry much weight either, because oil tankers, unlike other types of vessels, have to
go in ballast on half their trips (i.e. southbound via the Canal) and fully loaded on
the other half (i.e. northbound via the Canal). Thus it does not matter much whether
they are charged and at what relative rates when southbound and/or northbound,
so long as one of the rates is not so high that it would pay to go round the Cape in
that direction.

For a given tanker, moreover, the present toll per transit is the same regardless
of the trade route taken. This discriminates in favour of vessels that save relatively
more from using the Canal.

Finally, since the nationalisation of the Canal in 1956, the toll rates have been kept
practically constant at the old rates, regardless of inflation.15 This has discriminated
against Egypt’s balance of payments, and has worsened her terms of trade.

The changes in the toll system could be accomplished by one or a combination
of the following:

(a) Raise the present in-ballast rates to the level of the loaded rates;

(b) Make the toll per ton of oil shipped to southern Europe from the Middle
East equal to the fees charged per ton on Sumed; '

(c) Charge a toll that is related to the benefits super-tankers derive from using
the Canal along the lines of our calculations of the optimal toll rate;

(d) Tie the toll rates to an inflation index.16

CONCLUSIONS

Since our assumptions throughout probably are mainly on the conservative side,
it would seem that the project for enlarging the Suez Canal would be beneficial to
all parties involved. How the necessary finances should be arranged and how the

15The decree nationalising the Suez Canal gives the Canal Authority the right to increase transit
dues by 1 per cent every year. In 1964 it raised the toll rates by 1 per cent on all vessels and in
addition charged large vessels “improvement dues”, as their transits had increased the operational
costs of the Canal (see Suez Canal Report, 1964, page 44).

16The oil price accords reached in winter 1971 in Tehran and Tripoli between the oil companies
and the oil-producing countries provided for a 3 per cent inflationary increase.
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benefits should be distributed among oil producers, oil companies, shippers, oil
consumers, and Egypt is bound to be a matter of negotiations among parties of very
different political strengths. However, it is obvious that Egypt, from an equity
point of view, ought to get the lion’s share of the benefits.
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