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Section I

INTRODUCTION

The Panama Canal Company is studying several plans for providing fa-
cilities that would be adequate to handle future canal traffic. In this
connection the Company asked Stanford Research Institute to analyze the
outlook for commercial freight traffic through the Panama Canal during
the remainder of the century. Such an analysis was accomplished, and
the results were reported to the Company in March 1958.l/ Prcjections
of future commercial freight traffic contained in that report are based
on the assumption that future canal tolls will be no more restrictive
than present tolls on traffic development.

In studying the financial aspects of the various canal improvement /
plans the Panama Canal Company wishes to consider the implications of
p0551b1e increases in the tolls rates. To provide data on this subject,
‘the Company asked Stanford Research Institute to study the probable ef-
fects of increases in the tolls rates on the traffic volume projected for
the future. An exploratory study was authorized to determine the extent
to which the effects of various tolls increases could be estimated, This
report presents the findings of that study.

A @; AR

The present research was conducted without disclosing its subject
outside the Institute and the Company. This served to limit the data
sources which could be used and required that the analysis be kept in
rather general terms. However, the nature of the analytical problems
involved was thoroughly examined, and it was possible to establish some )
si@nificant t magnitudes that will be useful in connection with canal im- 54[k21£;£:3<‘

e

provement plans., 4

I /,"

Y P
Panama Canal tolls rates have, for practical purposes, not been'ffJA*T(’;—ii;!
changed since the canal was opened in 1914, Changes in the rules for

measuring vessels in 1938 actually resulted in a slight reduction in /hﬁuzﬂfa,axffjg
charges., Thus, there is no historical experience on the effects of a

tolls increase, and there is no chance to observe past responses of traf-

fic to significant changes in the rates. Since 1914 the general level

l/ An Analysis of Future Commercial Freight Traffic through the Panama
Canal, 2 volumes, March 1958,




of money prices has risen a great deal, In terms of other goods and

services, the real cost of a Panama Canal transit has therefore been
declining.

Complex lines of reasoning are necessary to trace the probable ef-
fects of increased tolls on the decisions of shippers and vessel oper-
ators to use the canal, to use an alternative route, or to abandon trade
between areas now served by the canal, Quantitative data that can sup-
port these lines of reasoning are meager outside the business organiza-
tions contributing to canal traffic, The methods of analysis used in
this study and the conclusions reached are indicated in the section im-

mediately following., Detailed discussions of the many aspects of the
tolls impact problem are given in Sections III and IV,

Members of the Institute staff participating in this study are
Robert K. Arnold, Sherman H. Clark, Carl A. Trexel, Jr., and Dr. Neil T.
Houston, project manager,
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Section II

SUMMARY AND CONCLUSIONS

General Effects of Tolls Increases

Study of the relation between Panama Canal tolls and the volume of
canal traffic revealed that tolls can affect in many ways the decisions s, A
of buyers, sellers, and vessel operators responsible for the commodity /
movements and vessel routings that produce canal traffic. It was found /wﬂ

Sl

/
(g/u&/-Z//m,

tolls Egprea§;;’~énd it is not p0551b1e to measure with prec151on the

pxagggle effects of a variety of increases that might be made in the fu-

ture. This study identifies the traffic components that would be most
sensitive to tolls increases, and it gives in some detail the methods of | —
analysis that are necessary in tracing the impact of tolls on the volume — %
of traffic,

Although rather general in nature, the conclusions presented here Cong”
represent the maximum detail which it is feasible to attempt in a 1imited/ivpif
study without access to new data from industry. More intensive study of Jwrdite, e
specific traffic components with the cooperation of the industries con- '
cerned could probably produce more refined estimates than have been pos -
sible here. However, the reguired research would be quite extensive--a
factor that should be weighed in relation to the possible usefulness of
such estimates to the Panama Canal Company.

’

Owing to variations in conditions affecting the decisions of indi- %Z”;¢:m<004
vidual shippers and vessel operators, large numbers of them would not be 7
expected to react to increasing tolls in the same way. These uncertain-
ties make it impossible to trace the effects of successive small incre-
ments in possible tolls increases. The traffic was therefore studied in
relation to a tolls increase that would result in sufficient individual

reactions to make a dlscrete%ﬁliference in the number of canal transits.

e —

No case was found in the study in which identifiable effects could 207 iicencac
be traced from an increase in tolls up to 20 percent above present rates;
in other words, a 20 percent increase in tolls rates would probably have
no significant effect on canal transits., However, conditions found in
the study indicate that an increase of 100 percent in tolls would prob- VA2
ably affect enough decisions to cause a discrete difference in the number
of canal transits. In Sections III and IV various components of canal
traffic are discussed with reference to a possible increase of 100 per-
cent in tolls,
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Effects on General Cargo Liner Traffic

If tolls are increased, the responses of general cargo liner traffic
will be governed by factors that are different from those affecting the
responses of vessels moving shiploads of a single commodity between two
points. For the general cargo liner to change its route involves con-
sideration of alternative distances and sailing conditions between more
than one pair of ports, effects on the sequence of ports of call, oppor-
tunities to call at wayports, frequency of service, established relations
with shippers, and other factors. The combination of factors on an exist-
ing route of a general cargo liner operator is likely to seem to him
clearly superior to possible combinations on other paths that could be
taken between his trading areas. General cargo 11ner operators using

/‘ i i e

f?voa »wa the Panama Canal are therefore 11kely to be willing to pay_ considerably

[——

whigher tolls | before av01d1ng the canal. This probability is reinforced
bymthe high ohit value of much of the general cargo carried, which means
that higher tolls could be passed on, through higher freight rates, with-
out seriously affecting liner load factors. With the exception of United
States intercoastal traffic, it appears that a 100 percent increase in

tolls would have no s1gn1flcant effect on general cargo 11ner tran51ts.
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Effects on Shipload Commodity Movements

The probable responses to increased tolls by vessels engaged in
shipload movements of commodities were analyzed in three categories:
(1) those resulting in diversion of the vessel to an alternative route
not using the Panama Canal, {(2) those stemming from reduced volume of
shipments owing to higher commodity costs associated with the higher
tolls, and (3) those causing cessation of traffic owing to geographical

reorientation of markets and supply sources as a result of higher trans-
portation costs, These categories are discussed at length in Sections III
and IV.

, T It was found that only three significant commodity movements appear
mwi{ M(;‘ to have a possibility of diverting to an alternative route in response
I to an increase in tolls in the order of 100 percent. The most important
T of these is the movement of sugar and chrome ore from the Philippines to
.+ the East Coast of the United States. If Suez Canal tolls remain un-
changed, this movement would be readily diverted to the Suez route. An
estimate of the transits involved is included below in the summary of

effects on trans1ts associated with a doubllng of tolls rates. ,
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The secpnd movement with an alternative route possibility is that

of refrlverated foods from New Zealand to the United Klngdom. This in-
vol&gg‘zﬂgﬁgz;élt ngﬁagellan via the 50th para;lel “a route that prob-

ably has disadvantages in weather and fueling conditions. This route

could not be satisfactorily evaluated without assistance from the vessel

operators, and this case is not included in the summary of transits, ‘
The third alternative route possibility is that for Chile nitrate shipped 7. ‘,h;wg
to Europe This again involves the Strait of Magellan and could not be

fully evaluated. In any case, the number of transits lost would be

small, and no estimate of them is included.

N s
SRR S

Possibilities for reduced volumes of shipments resulting from higher €
commodity costs caused by increased Panama Canal tolls were considered-=*,/

for the following items: coal, iron and steel scrap, sugar (West Indies™
to Japany, nltrabe, wheat Soybeans, ana bananas. It was found that

these commodities appear relatively insensitive to tolls increases and
that transits based on these items would probably not be significantly mZVF’w
reduced as a result of doubling the tolls rates.

The foregoing conclusion rests largely on three factorsv First,

llvered 25&29 of bhe commoalty, meanlng thau even Lf tnere were a market
EEE%SH;E to the prlce chan@e it would not be a very large response.
Second, alternative sources of supply at closely competing prices are
generally not available to the markets concerned, which tends to mini-
mize responses to price changes. Third, in recent years the ocean
freight rates for these movements have varied oVer a range much greater
than a doubling of tolles would entail, and the voiume of traffic has
shown no reaction that could be traced to the resulting changes in de-
livered costs.

The following commodity movements were considered with respect to

possible geographical reorientations of markets and supply sources, which ‘/ ﬁﬁ:LLi
would be the most likely type of response to a major tolls increase:
phosphaLe rock, iron ore, aﬂd petroleum and petroleum products. Reasons
were found for bellev1ng that traffic in all of these™ might be substan- \LWL,CNJJL
tially reduced as a result of a tolls increase in the order of 100 percent. fvnmkud,
lternative sources of supply, from which shipments would not pass through
the Panama Canal en route to the markets concerned, are available in all
three cases, For iron ore and crude petroleum the canal toll is a sub-
stantial part of total transportation costs, and unit costs are closely
watched by the shippers and buyers of these large-volume bulk items. N y
However, uncertainties concerning responses to higher tolls are created etk
by ownershlp patterns and market strategies involved. Possible losses helr gairr
of transits based on these commodities are included in the summary that R
appears below,




Effects on Intercoastal Traffic

The United States intercoastal trade requires special analysis be-
cause the major possible response to higher tolls is a shift of traffic

~ from water carriers to overland carriers., It was concluded that if rail

e AR

Vrand,

“rates do not increase in response to an increase in water rates, ship-

ments of canned goods could be greatly reduced as a result of doubling
canal tolls. This would so impailr the economics of the whole general
cargo service that substantially all the general cargo transits could be
lost. Such a loss is included in the summary of transits below. Lumber
shipments would also be fairly sensitive to increased water transporta-
tion costs, but these are closely related to less sensitive steel ship-
ments in the opposite direction. The possibility appears to exist for
distributing increased costs of a round voyage between these two com-
modities in a manner that would permit both to continue to move after a
doubling of canal tolls. The large proportion of proprietary cargo in
these movements makes exact determinations difficult.

Total Effect on Panama Canal Transits

The impact on canal transits of thne restrictions on commodity move-
ments that could be associated with a 100 percent increase in tolls, as
described in the preceding paragraphs, can be estimated on the basis of
the commodity projections and associated transits contained in the earlier
Stanford Research Institute report An Analysis of Future Commercial
Freight Traffic through the Panama Cansl. The 1975 projections are used
here.

The sugar and chrome ore shipments from the Philippines to the East
Coast 0of the United States are partly in general cargo liners that would
not be affected by the tolls increase; diversion of the shipload move-
ments to the Suez route would probably involve about 50 transits. Loss
of the intercoastal traffic in canned goods and general cargo would mean
a loss of about 200 transits. If higher tolls should reduce the phos-
phate rock tonnage to, say, half its projected volume, a further loss of
about 75 transits would result. This indicates a total of about 325 trans-
its in the general dry cargo vessel category.

If the higher tolls serve to prevent further growth in iron ore
shipments, tonnage would be about 8,000,000 below the projected level,
wihich would remove about 500 ore carrier transits, or an equivalent com-
bination of ore carriers and the general cargo vessels that are projected
as carrying iron ore. If tolls serve to prevent crude petroleum ship-
ments from Venezuela to the West Coast of the United States, tanker trans-
its in 1975 would be about 140 less than the projected number.

6



It can be seen from the foregoing paragraphs that about 9006 to 1,000
transits are involved with the commocdity movements that would probably
be prevented by doubling canal tolls. This is less than 10 percent of
the projected total transits for 1975, but it doeéléontaln a substantlal

proportion of the large tanker and ore carrier transits.

If transits were to decline less than 10 percent in response to a
100 percent increase in tolls, it is obvious that the total tolls revenue

2

of the Panama Canal Company could be greatly increased by raising tolls,
It is not considered feasible to estimate specifiic losses of transits

that would result from successive tolls increments above the 100 percent
increase that has been discussed here. Additional components of the traf-
fic would be affected at different levels that cannot be closely identi-

fied. As a general estimate, it appears that total tolls revenue could vvlfﬁfﬁ>“5¢)

be increased further by tolls 1ﬂcre ses somuwhat beyond 100 percent S

devenue is, of course, not the only con51derat;on in f1x1ng tolls, since S e

the resulting volume of traffic also affects the facilities required to
nandle the traffic and other matters not covered by this study. '

Influence of Changing Price Levels

The foregoing analysis is in terms of increasing tolls condi~ ;;&4;uwa
tions of costs and prices expressed in 1558 constant dollar other l
words, it is in terms of increases in the ''real cost' of to shippers
and vessel operators, as distinguished from the money costs may
prevail in the future. To express the analysis in terms oi prices

that may prevail in the future, changes in the general price level nmust

be taken into consideration. If the general level of prices of other

goods and services changes in the future the Panama Canal tolls increases,
in mcney terms, that would produce the efiects described above would be
caanged in approximately the same proportion., Thus, if the general level
cf prices were to rise, say, 30 mercent by 1973, an increase in the money
rate of Panama Canal tolls of 130 percent would be expected to have the
same impact as the 100 percent increaseythat has been discussed here,

[
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Section IIX
DIVERSION OF TRAFFIC TO ALTERNATIVE ROUTES
Vessels use the Panama Canal because the distance between ports

being served is shorter via the canal than via other possible routes.
The saving in distance makes it possible for the vessels to pay canal

+

tolls and still accomplish their voyages more economically than would

be possible on alternative routes. In studying a possible increase in
cznal tolls it is important to remember that alternative routes do exist

and to consider how much it is worth to a ship to avoid taking a longer
path to its destination.

Value of Time Saved by Using the Canal

At first glance it appears a simple matter to compare the desirabil-
ity of using a short route with that of using a longer route. There 1is
cbviocusly a cost saving in reducing the number of miles steamed, and
costs can be estimated for various kinds of vessels. However, on closer

i

analysis it can be seen that direct cost savings are not the appropriate
Y

expression of the economic advantages of the shorter route.

The real advantage of the shorter route lies in saving time, and
the value cof saving a day's time en route on a voyage is not, strictly
sweaking, represented by the daily operating cost of the vessel. Rather,
it is represented by the value of getting increased utilization ¢if the

vessel in earning profit for its owners, By saving time, the vessel is
able to make more voyages in a periocd of time and thus to perform more
revenue-producing service,

a vessel during a year are practically the same whether

c O
< bh

it makes four voyazes, for example, the long way arcund or makes five

voyages on a time-saving route. The advantage in making the five voy-

zges obviously comes from the additional revenue collected on the fifth
2

trip. A detailed calculation would necessarily allow for the adcditional

cargo costs, etc., but it is nevertheless clear that it is

<t

the revenus aspect that gives incentive to improve the turn-around time
¢ better utilization of the vessel, Except for possible instances
in tramp operation discussed below, it is not direct cost saving from
ducing the voyage time that is of primary importance. It 1s the in-
crease in the ship's net revenue-earning ability that must be estimated,

if a ship arrives in port a day early, its costs are not suspended for

9
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the following day (except for underway fuel consumption). It is there-

s

fore necessary to approach the value of time saved through the revenue
hat can be earned.

ct

iner operators, who plan fixed schedules for their ships for long
i

.
A
ds in advance, would probably treat the ship utilization problem

S

ko]
o
o

nad
EY

1
o)

o
iytically in a fairly uniform manner, although the actual revenues and
s

pes

costs involved will vary with the vessel type and with the trade route

ing served. Time saved by using the canal allows more voyages to be

be
made than is otherwise possible and the liner operator's schedules are
arranged to keep his ships employed making such additional voyages and
presumably carrying revenue cargo that he would not otherwise 1ift. 1In
addition, the time-saving shorter route has a competitive advantage over
the longer route in attracting cargo and probably makes possible greater
revenue per voyage than could be obtained on the longer route. When sev-
eral operators are competing on a route with many sailings this simple
explanation is probably close to the actual facts.

The routing decisions for irregular vessels and proprietary carriers,

N

n the other hand, may have no single simple explanation. The irregular

(@]

service or proprietary vessel may have no additional revenue-earning voy-
ge booked to commence immediately on completion of a voyage involving

'C’ D‘

cssible use of the canal. Possibly her next employment is several days
or more in the future. In this case, the revenue-earning ability of the
vessel 1g not increased by an early arrival followed by idle time in port,
and the only advantage in using the canal is the direct cost-saving from
uced underway fuel consumption. It is, of course, quite possible to

e an opposite situation in which the ship can immediately pick up its

t revenue cargo and in which early arrival is necessary even to secure
booking. In the latter case the value of time saved by using the
canal could be quite great.

ich illustrates very well the concept of vessel utilization
d during the present situdy. A company recently operated
ers at reduced speed in a pericd when the tonnage of avail-
declined, This afiorded a considerable sgaving in fuel but
lengthened the time en route by nearly 4C percent. This practice was more
economical for the company than speedy completion of veoyages followed by
idle time. It is obvious that under conditions such as these it is woxrth
much less to the cowmpany to shorten a voyage by using the canal than it
would pe worth in times when carxgo is plentiful and time saved can be con-
verted into more cargo revenue., The case shows also that the value of
canal service can vary from time to time for an individual operator, as
well as vary among operators who work under different conditions,

10



Voyages by vessels using the Panama Canal could fall into any of the
broad categories of situations just described, and even within these Cate-~
gories a wide range of conditions could cbviously occur. This means that
the value of a vessel-day saved by use of the Panama Canal must vary over

a

a guite wide range. However, to evaluate the effect of increased toils

on the routing decisions of vessel operators some finite values must be
oyed, To estimate actual values on the basis of detailed analysis

d require case-by-case study of individual operators. The diificul-
ties in obtaining voyage revenue data, adjusting for cargo-handiing costs
and other varisble costs, and covering encugh situations to describe canal
traffic adequately would be guite formidable. An approach through such
detailed analysis was not possible in the present study.

in lieu of study on a case-by-case basis it is possible to use a
more general analysis that can still provide useful bench marks on the
possible diversion of vessels o alternative routes as a result of in-
creaging Panama Canal tollis. This analysis invelves u :
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or vessels as an indication of th
i of estimates, in order to ¢

e
ue of a day owing rlier. Conclu-

range should

continue on the rvoute to protect a compe

fily available and vary greatiy with
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of registry. However, some bench marks
Panama Canal Company has collected estimates of
a 10 percent profit, of a variety of vessels while

it through the canal. For the Liberty ship and the

timates were taken as a basis for examples worked



N

cut in later pages. Data on underway fuel consumption were oo

ot

ained,
were computed for underway c ﬁditionsg assuming
L. This gives daily underxrway cost estimates of

1
ty and $4,764 for the C-3 under United States flag

d, an assumed value of a vessel-day

t ol ig shown., The other assumed values
range dowaward from the basic cost estimates to allow for possible con-
ditions in which the earning power of the vessel is depressed. In all,

& wide range of assumed values Ior vessel-day 1s provided for each

0

]
E?

e
. The underway fuel costs bec a substantial portion of the
e

e
med vailues at the lower end of the vange and serve to indicate rea-
minimun values worth considering.
Values for a vesgel-day using & new 18-knot ship of the U.S. Mari-
time Acdministration '"'Seafarer' design were developed using basic data
oyage pro forma operating statements available from a West Coast

The Liberty, C-3, and Seafarer are believed to represent the general

characteristics of vessels presently engaged or likely to be engaged in
the future in the trades for which the examples are worked out. Smaller
vessels would have somewhat lower costs, but thelr canal tolls would also
be less. The three types worked ocut thereiore probably cover the rele-

vant range of conditions as they aififect routing aecisions,

o]

Comparison of Routing Decisicns by Type of Service

decisions it is much simbler to counsider
£

‘)

gle port of origin to a sing
service between a range of ports i
v arez., Where the object of & voyage is
' i most economical yroute, the

N e

e
The distances cover ithe pos-

=5 o]
Velues can be associatved with differences in time

as discussed in fore-
zo parzgranhs, and these values can be related to canal tolls and other
relevant costs neculiar to particular routes. This kind of trafiic is
o Lk commodities, which are handled in snipload lots on

woint basis. It is characteristic of the operations of
and the various irregular service vessels engaged

12
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Special Cases of Possible Alternative Routing

In addition to the examples given in Tables 1 to 9 there are two
other situaticus in which the factors affecting the choice of an alterna-
tive route are more complex., These are the tanker traffic from the Carib-
bean area to Pacific destinations and the United States intercoastal traf-
fic, A fuller discussion of these situations is desirable and follows
immediately.,

Tanker Traffic

The principal shipments of petroleum and petroleum products through
the Panama Canal at present, and alsoc those projected for the future, are
from ports in Venezuela and the Caribbean to the West Coasts of the United
Statés, Mexico, Central America, and South America. On these routes the
distance saved by using the Panama Canal is very great. For example,
from Marazcaibo to San Francisco the sgaving is more than 8,000 miles, and
from Curacao to Valparaiso it is about 4,000 miles. For a 15-knot tanker
these distances represent savings in steaming times of about 22 days and
11 days, not allowing for possible delays caused by weather in the Strait
cf Magellan,

The value of a tanker-day has fluctuated in the past over a consid-
erable range. These fluctuations are owing to changes in the demand for
shipping space in relation to tanker tonnage available. However, esti-
mates of average daily vessel costs can provide some general indications
of the average range in which vessel-day values could be expected to fall
over the long term. An extensive study of tanker costs for transporting
crude petroleum was made by Ebasco Services Incorporated as part of a
study of Suez Canal trafficai Data in that study indicate that, in
round numbers, the average daily cost of tankers of various size is as
follows:g

1/ Economic Survey to Determine the Volume and Characteristics of Traf-

fic through the Suez Canal through 1972, Ebasco Services Incorporated,
New York, January 1857.

2/ The principal assumptions on- which the'tanker cost estimates are
based are: mid-1956 price levels, built in European yards, manned
by European crews, annual fixed charges on initial investment includ-
ing depreciation averaging 12.5 percent over a 20-year life of vessel,
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Tanker Size Average
(deadweight
Daily Cost
tons)
16,000 $3,000
25,000 4,000
40,000 5,300
60,000 7,000
80,000 9,400

Panama Canal tolls now average about $0.48 per long ton of cargo
~or laden tanker transits. By estimating tolls for the large tankers
on this basis and relating the tolls to daily costs as shown in the fore-
going table it is possible to estimate the extent of tolls increases
that would offset the value of time saved by using the canal. The fol-
lowing table shows such estimates for tankers of various size. No al-
lowance has been made for weather and bunkering factors.

APPROXIMATE PANAMA CANAL TOLLS INCREASES THAT WOULD
OFFSET VALUE OF TIME SAVED BY TANKERS

Percent Tolls Increase
Tanker Size
deadweight
( : ;g For 11 Days For 22 Days
s
on savedd Saved2/
16,000 370 840
25,000 270 630
40,000 200 500
60,000 170 440
90,000 140 380

1/ Represents one-way voyage Ifrom Curagao to Valparaiso at 15 knots.
2/ Represents one-way voyage from Maracaibo to San Francisco at 15 knots.
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It can be seen that the only cases in which tankers might be diverted
from the Panama Canal to the Strait of Magellan route without very large
increases in tolls are those of the largest tankers operating where the
time saved by the canal is least. Owing to the difficulties of handling
very large deliveries in the small markets afforded by ports on the West
Coast of South America, the largest tankers may not serve these ports.
Further, the time that can be saved by using the Panama Canal increases
rapidly as destinations north of Valparsiso are considered. Therefore,
tolls increases of even 300 percent are not likely to divert a signifi-
cant portion of the tanker traffic to the Strait of Magellan route., Tolls
increases would affect the tanker traffic in other ways, however; these
are discussed in Section 1V,

In the foregoing comparisons it was assumed that tankers of all
sizes could use the canal, With the canal at its present depth, the
largest tankers that can transit fully loaded are those of about 40,000
to 45,000 deadweight. The question arises, What tolls could ships of

this 5178 pay and still be more eCOGOchal ing the canal than larger

shLus u51ng the S*ralt of, MaﬁellanO Data u'eful in answerlng thls ques -

tion are available in the Suez Canal study by Ebasco Services Incorpo-
rated that was mentioned earlier. These data are shown in Table 10. The
one-way distance of 11,873 miles approximates that from Maracaibo to“San
Francisco via the Streit of Magellan, The distance between these ports
via the Panama Canal is 3,888 miles, which falls between those represented
by the last two columns of Table 10.

Reference to Table 10 indicates that it costs about $7.78 per ton
of cargo to ship from Maracaibo to San Francisco via the Strait of Ma-
gellan in a 980,000-ton tanker, while the comparable cost, less canal
tolls, for shipping in a 40,000-ton tanker via the Panama Canal falls
between $4.74 and $3.31 per ton of cargo, Thus the 40,000~ton vessel
could-pay canzl tolls in the order of $3.50 per ton of cargo and still
be more economical between these ports. Present tolls average about
$0.85 per ton of cargo when the return voyage is made in ballast., Round-
trip tolls must be considered here because the data ¢ costs per ton of
cargo are based on continuous use of the vessels on the routes concerned,

The 8,430-mile distance shown in Table 10 approximates that from
Curagao to Callaoc via the Strait of Magellan. The distance between these
ports via the Panama Canal is only 2,082 miles, which is shorter than any
shown in the table. However, s rough comparison can still be made. On
the 8,430-mile distance it costs $5.75 per ton of cargo to ship crude
petroleunm in a 90,000-ton tanker. In a 40,000-ton tanker the cost is
$3.31 over a 3,160-mile distance and would be less if only 2,092 miles
were involved. Thus, the 40,000-ton tanker could pay more than $2.44 per
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Table 10

ANNUAL COSTS PER TON CF CARGO
OR TRANSPORTING CRUDE PETROLEUM IN TANKERS

Tanker Distance One Way
Size
(deadweight 11,873 8,430 5,355, 3,71604/
tons) Miles— Miles—~ Miles— Miles—
40,000 $9.92 $7.30 $4.74 $3.31
435,000 9.52 7.02 4.58 3.18
60,000 8.69 6.41 4,17 I 2,90
80,000 8.01 5.93 3.886 2.68
90,000 7.78 5.75 3.75 2.60
1/ Ras Tanura to Philadelphia via Cape of Good Hope.

anura to Philadelphia via Suez; canal tolls re—

moved from costs.

2/ Ras T
3/ Sidon
4/ Sidon
Source:

to Philadelphia.
to English Channel ports.

¥conomic Survey to Determine the Volume and Char-

acteristics of Traffic through the Suez Canal
through 1972, Ebasco Services Incorporated, New
York, January 1957, Appendix A.
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toa of cargo in ceanal tolls and still be more eccnomical than the larger

<

gssel operating between Curagao and Callao. This would mean that pres-
ent Panama Canal tolls could be increased at least 200 percent before the
larger ship becomes more economical via the Strait of Magellan,

The foregoing examples indicate that tolls could be increased sub-
stantially beZcore the Panama Canal, with its present vessel size limita-
tions, would lose tanker traffic to very large ships using the Strait of
Magellan. These examples are subject to the assumptions given in the
footnote on page 27 and fit only roughly the distance conditions of pe-~
troleum movements using the Panama Canal. More refined calculations were
not possiblie in the scope of the present study, but they are not needed
to illustrate the magnitudes involved.

An important part of Panams Canal traffic that could be diverted to
t ¢ by increasing canal tolls is made up of shipments
t and West Coasts of the United States. TFor these ship-
Lility is not that of diverting ships to another route
diverulng cargo Irom ships to overland carriers. Postwar devel-

b

b

tg in the intercoastal trazde and the general outlook for the future
iszcussed in Volume I of the Stanford Resezrch Institute report An

Future Commercial Freight Traffic through the Panama Canal,

1
he outlock for shipments of the pri
in Volume II of the game report. This trad )
shipments of three commodities--lumber, iron and steel, and canned goods,
If these items were diverted to overland carriers, it is doubtful that
intercoastal service could still be cffered for general cargo under con-
ditions now foreseceble in the trade. Accordingly, the analysis here is
coniined to these three major commodities. As mentioned in the report
cited above, & major cost-reducing development in water transportation
could change this situation, Putmsuch amggyelp ment i

not now predictable.

o

Lumber, Intercoastal shipments of lumber are made up principally of

Dougles fir and hemlock dimension lumber, timber, and planks that are
shipped green Irom mills at or very near a port. A small amount of west-
ern red cedar is also shipped green. Some dry 2 X 4 framing material is
ipped by water, but most dry lumber and all lumber from interior
mills to es: .in destinations moves by rail. Three vessel operators,
Weyerhasuser, Pope and Talbot, and Calmar, carry practically all the east-
tound lumber. A substantial part of the total movement is proprietary

T
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cargo rather than common carrier cargo., These lines conduct specizlized
r ro

eastbound and iron znd steel westbound.

Freight rates for water shipment are based on the board-foot meas-

ure of the cergo. Rail rates, cn the other hand, are based on weight.
Wet, heavy green lumber can thus be shipped by water without penalty for
b L) w

t
the weight involved. Shipment by water is especially attractive in
winter, when rains in the Pacific Northwest make azir drying at the mill
virtually im

nossible

°

The current intercoastal freight rate for lumber is $38 per thou-
send board feet basic measure. KHowever, since dimension lumber is actu-
ally smaller than its nominal dimensions, charges are adjusted to allow

for this difference. On average, the difference is about 25 percent of
easure, and the average rate paid i3 about $27 per thousand
et basic measure. To the occean freight rate must be added the

8t of hauling to the port and the wharfage and handling charges. These

will vary with the distance of the mill from the port. The maxi-

r present conditions is estimated to be about 30

ges are incurred at destination for delivery to con-

in addition to the freight rate are estimated to
er e

T
ver thousand board fee
¢

al cost of shipping lum
b

k]
0]
e
ct
=
o]
o
0]

M
s
O

The rzil rate on lumber from all West Comst shivsing points to
Padiy <D -
Eoszton, New York, and Noriclk is $1.47 ger 100 pounds, and to Charleston
S & jol 100 pounds. Cn the basis of a thousand board
i lumber of average molisture content, these rates

Z
the range of $36.75 to $38.25, depending on the
ts and $40 to $41.60 to the

to the northern ports
In winter an additional charge of $3 to $5 may

the weight of excess moisture in the lumber.

Comparing reil and water shipment costs, it can be seen that for
Norfolk and points north the rail and water costs are very competitive,
while the water carriers have a small advantage in the southern voris.
Tha'majority of the tonnage, of coﬁrseH goes to the north, making this

Le important area &s far as Panama Canal traffic is concerned.

ne the choice between rail and water ship-
the total cargo volume cannot be
rom the foregoing data it can be
T nd from ports are important in the total cost
cf water shipment. Variations on this score occur chiefly at ports of
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or.yin, where milis vary from having their own deepwater dock to being

seme miles iniand., On the other hand, the weight of the lumber is an im-

wortant variable in rail shipping costs. Shipping decisions represent a
bins n of these factors of hauling costs and weight., Some mills may

o
be located where it is always cheaper to ship green lumber by water under
ile cthers may find it more economical to pay hauling
when the lumber is very wet and more economical to ship
olsture content of the lumber is lower. Very detailed

study ¢ individual situations would be required to identify the portions
o the traffic that are most sensitive to such variations.

Another important factor affecting routing of lumber ghipments is
the cwnershiv of vessels by lumber companies or their affiliates. For

p;snriaacry cargo the published common carrier freight rate may not be
T T ! for decisicns on routing shipments in the short
ompany is operating vessels it may be better to
rail shzwment costs are lower than water shipment
nhips, or to charter or

1

& h
guil ships, and to rely entirely ou rail shipmenis 1s a more complex
t comparizon ¢f rates. The bargaining position of

che railroads ip the future is an important considera-

The foregoing pavagraphs illustrate the difficulty involved in trac-
ing the probable eiiects of an increase in vessel operating costs, such
esult from an increase in Panama Canal tolls. For lumber in
shipleoads, canzl tolls presently amount to about $0.50 to $1 per thousand
board feet. Assuming that tolls are reflected in the freight rate and
that rail rates do not change, a doubling of present tolls would signifi-
the small differential that now exists between water and
costs., Some routings would probably change as a result,

the complexities described above 1t is not possible to

a
number of cases that would change.

osts have increased Tfor both the rail and water
S

spective rates have alsc increased., Turther cost

[0}

rates will no doubt be in-

vart of total voyage costs
astal vessels, but they are large in relation to the pres-

4

=1
between rail and water rates. How increases in canal tolls
tu
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the canned gocds movenent in the in-

Goods., Practically all

terccastal trade is eastbound by common carriers to the Atlantic Coast
t

ports. The markets served by these movements are confined rather closely
to the immediate vicinity of the ports of destination, because the costis
of shipping inland guickly zbsorb any advantage the water shipment has

2
rland shipment. In the past, rate differentials allowed
movement for several hundred miles, but the narrowing spread be-
b
1 a

ter shipping costs now confines the market to seaboard.

Pacific Coast canners wish to maintain the opportunity to ship by
to have active competiticn as a check on overland freight
hipping costs Zrom the West Coast, the better the

s
zition of western Canners versus canners in other areas.
a usually soid f.o0.b. shipping point or dock,

1 ) o] designate the carrvier. Eastern buyers prob-
ebly have a shorter range viewpoint with respect to competition in trans-
portation. They are not organized in groups; they have alternative sources
f supply; and they can be expected to place emphasis on immediate sav-

ings in routing their shipments. Therefore, water shipment nmust offer

&
economic advantage in order to attract the business,

As was the case with lumber, it is not possible to make a detailed

comparison ol raeil and water shipping costs that is valid for the total
novement of canned goods, n dition to differences in rates and an-
cillery charges, there are diif es in the nature of the service

cifered. The valuation that s s will plece on differences in the

depending on the particular circum-
e

stances of the transaction. A nt, the ocean freight rate is based
o minimum of 20,000 pounds b included in each shipment. The rail

d on a 60,000-pound minimum to secure the carload rate. This
tuation gives the intercocastal carriers an important advantage on small
On the other hand, for a small charge in addition to the car-

[
t d for partial unloading at one or
e ts before the final destination, and this is an im-
some shippers. Documentation and claims procedure
ocean ghipmnents than on rail shipments. These
influence the choice ¢f carrier in individual cases,

ight rate for water shipment is $1.54 per 100 pounds,
about six or seven cents for marine insurance and

he West Coast. At destination, drayage charges are
incurred to move the good from the dock to the consignee's warehouse.
Z.. New York City these charges yun about 25 cents per 100 pounds. At

some unloading docks on the East Cozst a wharfage charge will ke incurred,

U

o
o

t in most cases this is absorbed in the freight rate. The total costs

{:
F

water shinment therefore are about $1.85 per 100 pounds.

[1aN
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