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Section I

INTRODUCTION

The Panama Canal Company is charged by the United States
Government with the efficient and economic management of one of the
world's most important arteries of commerce. This management covers
the total operation of a complex system of waterways, locks, vessels,
harbors, docks, and their concomitant maintenance ax_ld support facilities
both in the Canal Zone and the United States. The entire process centers
upon moving ships between the Atlantic and Pacific oceans in an orderly,
expedient manner.

To ensure that the Canal is prepared to handle the volume of ship-
ping needing its facilities at both entrances, long-term forec. its of traffic
through the waterway are necessary. Occasionally, outside consultants
have made such forecasts, but because of the dynamic nature of world
trade, these have proved inadequate for truly effective long-range budget-
ing of expansion projects and funds. The Panama Canal Company, there-
fore, desired a forecasting system capable of immediate updating to
reflect changes and to signal, at an early stage in those changes, the ulti-
mate effects on Canal traffic,

Accordingly, the Company reté.ined Economics Research Associates
in 1969 to develop both a static long-range disaggregate forecast and a com-
puter forecast system. The results of the static forecast were to be

incorporated in the model in such a way that detailed traffic analyses and
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modifications could be readily made. The research objectives of the study
team were to forecast oceangoing commercial traffic through the Canall/
for fiscal years 1971 through 1975 and for 1980 and 1985, This information
would include long tons of cargo by: (1) major commodity category,_z_/
(2) major trade routes, and (3) type and size of ships for the milestone
years. The computer system would then expand this basic data to generate
total transits by commodity, vessel length, beam and draft, and tolls
income under the present system and rates.

The first comparisons of the original ERA forecasts and Panama
Canal traffic data were available in 1971, Actual results were fairly close
to projections in many cases, and the Panama Canal Company authorized
ERA to analyze the relationships of historical to forecast data and update
the forecasts where necessary. The following report represents the results

of these analyses for the years 1972 to 1985,

RESEARCH SCOPE

The forecast analyses delineate the commodities that flow through
the Canal, identify their geographical areas of origin and destination, and
describe the ships in which they move. Those commodities carried in large
volume are analyzed individually, while the remaining tonnage is projected

on the basis of general trade patterns among various areas in the world.

1/ Does not include government and noncargo-carrying vessels.
/ Commodities (or related commodities) that move in large volume
through the Canal.

I
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L7 .
As they g/ffect traffic forecasts, the following factors were studied
and analyzed to arrive at a forecast of transits through the Canal:
1. Current sources of commodities and their future stabilities.

2. Emerging sources of commodities and their opportunities in
world commerce.

3. Present demand for commodities in specific countries as well
as future demand, considering the economic growth,

4. Trends in types and sizes of ships.

5. Port and harbor developments.

6. Alternate shipping routes.

7. Alternative means of transportation,

All analyses of commodity traffic through the Canal assumed the
present toll rates and measurement systems. Additionally, the analysis
did not specifically consider the potential impact of any significant increase ]
in trade between mainland China and the United States. This could be a i
significant factor by 1985 in certain commodities such as grain and coal,
but due to current political uncertainties and the wide variation in esti-
mates of projected impact, no specific projections were developed for

this trade route.

RESEARCH METHODOLOGY

The project team analyzed all traffic data accumulated by the Canal
Company over the past 20 years and in particular the years 1969 to 1971.
Based on this analysis, team members were each assigned specific com-
modities for intensive study and evaluation. Those commodities for which

1971 results differed significantly from forecasts were the subject of special
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attention, however, all commodities were reviewed. Team members then
collected significant economic information as well as statistics on commo-
dity production, movement, and use. Besides agencies of the United
Nations and of the United States Government, international shipowner,
commodity, and trade associations were personally contacted. In addition,
important companies that produce, ship, and/or consume goods moving in
world commerce were interviewed.

The study's emphasis was on acquiring quantitative data, both of
a historical and forecast nature. Import-export trends and the factors
which determine them were examined and discussed with experts. The
possible diversion of commodity sources by economic or political means
was analyzed, and future source development projected.

The results of the commodity tonnage forecasts and the discussion
of the derivations appear in the following report. The attached computer
report presents the forecasts in detail by commodity, trade route, and
type and size of ship. Section II contains the summary and conclusions
of the research study while Sections III through XX, present the individual
commodity studies. The primary market research team consisted of
Clive B. Jones, project leader, Jill Gold, and G. Christopher Davis.
Administrative supervision was supplied by Harrison A. Price, President
of Economics Research Associates, and John A. Greiner, Vice President
of ERA. ERA acknowledges gratefully the great assistance rendered by

Hugh Norris and other members of the Panama Canal Company. Thanks

are also due the many persons in the business firms and government agencies

who gave time and valuable information to the project team.
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Section II

SUMMARY

METHODOLOGY

As mentioned earlier, a disaggregate approach has been used in
the projection of Canal traffic through 1985, This method was selected
instead of a general one (such as historical trend or regression analysis)
because of the Canal's need to review and update forecasts for specific
commodities./ The Canal's traffic derives largely from particular com-
ponents of trade (commodities and trade routes), rather than from world
trade in general or from trade among the major developed countries. The
flow of traffic by commodity is strongly influenced by the condition of
supply in the exporting countries and the change in demand aris’ng in the
importing countries. These circumstances cannot be accurately analyzed
by the aggregate method., The disaggregate approach permits the inclusion
of changes in technology, politics, and commerce peculiar to a specific
trade route and commodity. Most important, it allows periodic review of
projections using historical data to isolate changing developments and
interrelationships in one or more specific areas of the forecast. Deviations
from the forecast can then be classed as temporary or fundamental and
projections revised accordingly.

As will be discussed in subsequent sections, many factors were
identified and analyzed for each commodity and its major trade routes.

An attempt was made to identify the major influences on traffic within each

commodity category and to evaluate them to the maximum extent possible
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within the time constraint., The chief problem in this type of approach is
the probability of the emergence of important new commodities or new
sources of existing commodities that cannot be identified at this time.

In order to compensate for this contingency, tonnage projections for the
commodity category of general cargo included an allowance for these
unforeseeable events.

It was assumed for purposes of the forecast that the developed
nations will continue to expand their economies in line with recent exper-
ience and that no major depressions will occur. It was also assumed that
the underdeveloped countries will continue to progress toward their goals
of increased output and higher living standards. In addition, the projec-
tions reflect a draft limitation of 39 feet for the Canal's waters.

Summarized below are ERA's projections of tonnages by major
commodity group and the resulting transits and tolls, based on the expected
frequency distributions of ship type and size, for these products and their
trade routes. The accompanying computer reports, the Forecast System
Input Report and the Forecast System Output Report, should be referred

to for detailed results of ERA's study.

ANALYSIS OF ERA 1969 FORECAST

On an overall basis, ERA's projections for tonnage, transits and tolls
in 1971 compared favorably to actual results. Summary Table 1 presents a
summary comparison of actual to projected traffic along with the percentage
difference for each category. As shown, total tonnage was low by about 2.4

percent, while total tolls and transits were within 1 percent. For Atlantic-
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Summary Table 1

COMPARISONS OF ERA PROJECTIONS TO
PANAMA CANAL 1971 TRAFFIC FIGURES

Percentage
Actual Projected Difference
Total Traffic
Number of Transits 13,757 13,677 - 0.58
Long Tons of Cargo (thousands) 118,627 115,818 - 2.36
Tolls (thousands) $97, 380 $97,194 - 0.19
Panama Canal Net Tonnage (thousands) 111, 006 111,344 + 0.34
Atlantic to Pacific
Laden Transits
Number 6,238 5,953 - 4.6
Long Tons of Cargo (thousands) 74,170 74,106 - 0.1
Tolls (thousands) $48, 460 $47,454 - 2,1
Panama Canal Tounnage (thousands) 53, 845 54,425 1.1
Ballast Transits
Number 823 873 + 5.7
Tolls (thousands) $3,453 $3,704 + 7.3
Panama Canal Tonnage (thousands) 4,795 5,146 + 7.3
Pacific to Atlantic
Laden Transits
Number 5,579 5,605 + 0.5
Long Tons of Cargo (thousands) 44, 097 41,712 - 5.4
Tolls (thousands) $37,908 $36,122 - 4,7
Panama Canal Tonnage (thousands) 42,121 40,189 - 4.6
Ballast Transits
Number 1,117 1,266 +13.4
Tolls (thousands) $6, 749 $8,339 +23,6
Panama Canal Tonnage (thousands) 9,373 11,584 +23.6

Source: Economics Research Associates.
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to-Pacific traffic, the tonnage forecast was within 0.1 percent while the
number of laden transits was 4,6 percent low. Ballast transits were
overestimated by 5.7 percent.

For Pacific-to-Atlantic traffic, the tonnage was underestimated by
5.4 percent, but laden transits were within 0.5 percent. Ballast transits
again were overstated at 13.4 percent.

In general, the results show that tonnage projections were relatively
accurate, but some adjustments are necessary to more precisely relate
tonnage to transits, tolls and PCC tons, and ballast returns. The revised
forecast has adjustments intended to more accurately reflect these
relationships.

Finally, the projected distribution of Canal cargo by ship type was
comparable to actual data as shown below:

Percentage of Total
Canal Cargo

1971 1971
Type of Ship Actual Projected

General Cargo 33.0% - 30.8%
Reefer 2.8 1.8
Container 2 1.7
Passenger 0.4 0.6
Tanker 15,1 ° 16.3
Dry Bulk Carrier 44.6 43,5
Combination Carrier 2.5 4,2
Other 0.7 1.1



PROJECTIONS OF COMMODITY TONNAGE
TRAVERSING THE PANAMA CANAL

The Panama Canal is expected to experience significant growth in
traffic from its 19711/ total of 118, 6 million long tons. In 1972, 111.0
million long tons of cargo are projected to pass through the Canal, in-
creasing to 128.7 million long tons by 1975 and reaching over 174 million
long tons by 1985. Summary Table 2 presents the tonnage estimated to
transit the Canal for each major commodity or group of commodities by
trade route direction for the years 1972, 1975, 1980, and 1985, As can
be seen, the increase in total Canal traffic is attributable to most of the
commodity categories, the exceptions being coal, bauxite-alumina, and
scrap metal. Petroleum, petroleum products, manufactures of iron and
steel, coarse grains, and the general-cargo commodity categoryé/ are
projected to experience the largest absolute increases.

Increases in crude petroleum are a result of the oil discoveries
on the Alaskan North Slope and in South America. ERA projects that about
3.0 million long tons of North Slope crude will transit annually during the
1978 to 1985 period. Shipments of South American oil to ports on the Gulf
and East Coasts of the United States are expected to total 10.0 million long

tons by 1975 and 11. 0 million by 1985,

1/ Any reference to a year refers to the Canal's fiscal year, July 1 to
June 30,
2/ Includes all commodities not isolated for special study.
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1/

Fiscal Year 1972—

Summary Table 2

(Thousands of Long Tons)

Fiscal Year 1975

PROJECTED CANAL TRAFFIC BY YEAR, COMMODITY, AND ROUTE DIRECTION

Fiscal Year 1980

Fiscal Year 1985

Atlantic to Pacific to Atlantic to Pacific to Atlantic to Pacific to Atlantic to Pacific to
Commodity Description Pacific Atlantic Total Pacific Atlantic Total Pacific Atlantic Total Pacific Atlantic Total

Wheat 1,882 306 2,188 1,808 375 2,183 1,862 375 2,237 1,943 375 2,318
Coarse Grains 5,610 991 6,601 8,490 1,090 9,580 9,935 1,140 11,075 11,420 1,170 12, 590
Bananas 12 1,107 1,119 25 1,190 1,215 30 1,340 1,370 35 1,500 1,535
Sugar 2,463 3,439 5,902 1,900 3,800 5,700 2,100 4,100 6,200 2,550 4,500 7.050
Soybeans 3,704 37 3,741 3,620 70 3,690 4,040 100 4,140 4,560 100 4,660
Lumber 105 5,286 5,391 100 5, 900 6,000 100 6,525 6,625 100 7,300 7,400
Pulp, Paper, and Paper Products 1,078 2,041 3,119 1,210 2,675 3,885 1,425 3,355 4,780 1,580 4,050 5,630
Phosphates 4,526 8 4,534 4,656 25 4,681 4,880 25 4,905 4,496 25 4,521
Potash, Fish Meal, and Fertilizers 1,571 2,503 4,074 1,630 2,900 4,530 1,855 2,850 4,705 1,885 2,950 4,835
Iron Ore 587 2,041 2,628 650 2,488 3,138 750 2,535 3,385 800 2,535 3,435
Miscellaneous Ores 665 1,999 2,664 1,020 2,100 3,120 1,410 2,440 3,850 1,560 2,940 4,500
Scrap Metal 1,700 20 1,720 2,100 25 2,125 1,150 25 1,175 600 25 625
Alumina and Bauxite 1,500 850 2,350 1,020 600 1,620 750 20 770 700 20 720
Miscellaneous Metals 595 1,539 2,134 680 1,525 2,205 780 1,690 2,470 860 1,800 2,660
Coal 15, 000 382 15, 382 11,055 400 11,455 11,136 425 11,561 11,800 450 12,250
Crude Petroleum 4,300 1,975 6,275 2,700 12,700 15,400 2,100 15,000 17,100 2,100 16,500 18,600
Petroleum Products 8,600 1, 800 10, 400 9,900 2,700 12,600 11,400 3,000 14,400 12,900 3,500 16,400
Chemicals 1,738 818 2,556 2,025 1,200 3,225 3,095 2,080 5,175 7,620 4,750 12,370
Iron and Steel Manufactures i,870 7,148 9,018 1,900 7,700 9, 600 1, 900 8, 500 10, 400 1,900 9,500 11, 400
Autos and Trucks 670 694 1,364 705 1,076 1,781 170 1,340 2,110 805 1,468 2,273
General Cargo 6,902 10, 847 17,749 8,600 12,400 21,000 12,000 16,200 28,200 16,200 22,300 38,500

Total 65,078 45,831 110, 909 65,794 62,939 128,733 73,468 73,065 146,533 86,414 87,758 174,172

17 Computer output adjusted to reflect estimated impact of U.S. dock strikes in FY 1972,

Source: Economics Research Associates.



Shipments of manufactures of iron and steel are projected to grow
from 9. 0 million long tons in 1972 to 11.4 million in 1985, primarily
because of Japan's exports to the United States and Europe. Japanese
imports are also responsible for the large projected increase in coarse
grains traffic. Rapid growth in corn and sorghum imports is expected to
last through 1985 as they continue their shift to meat consumption.

Substantial increases in the general-cargo commodity category,
from 17.7 million long tons in 1972, to 38.5 million long tons by 1985,
are estimated. Significant growth has been forecast for most of the major
trade routes; traffic on the United States-Asia trade route in particular is
projected to rise 6 to 8 percent annually until 1985. Also included in this
category are the unknown factors--new sources and new commodities--
which have been estimated to equal approximately 11 million 1ong tons
together by 1985,

The traffic in coal from Hampton Roads, United States, to Japan is
projected to decrease sharply from its 1972 level of 15.0 million long tons
to 11.1 million long tons by 1975, About 50 percent of the coal sent to
Japan will probably bypass the Canal by 1975 and 60 percent by 1985 as the
large oil-bulk-ore (O.B.O.) ships of 100,000 DWT (dead weight tonnage)
é.nd more travel around the Cape of Good Hope to Japan. Less important
are the projected decreases in scrap metal shipments to Japan from 1.7
million long tons to 600, 000 long tons by 1985 and in bauxite-alumina ship-
ments from 2.4 million long tons in 1972 to almost 700, 000 long tons in

1985,



As shown in Summary Table 2, ERA projects the growth in Canal
traffic to occur primarily in the northbound direction (Pacific to Atlantic)
while the southbound trade remains relatively constant until 1980, The
currently uneven balance of trade, therefore, is expected to go from a 7:4
ratio in favor of the southbound traffic to an essentially balanced condition
by 1985, Practically all commodity groups are projected to experience
traffic growth in the northbound direction while the southbound trade
increases are substantially offset by the decline in coal tonnage.

The Canal traffic is projected to increase moderately during the
period frorﬁ 1972 to 1975, primarily due to exports of South American

crude oil, as shown below:

1972 1973 1974 1975
Total Canal Tonnage
(thousands of long
tons) 110,909 122,853 127,692 128,733

As mentioned earlier, the coal bypass will probably cause a drastic
decline in Atlantic-Pacific Canal traffic but this is offset by projected
crude petroleum transiting the Canal in the Pacific-to-Atlantic direction.
Considerable coal and iron ore traffic will probably bypass the
Canal because of its inability to handle the large O.B.O. ships carrying
these commodities. Total bypass volume is estimated to be 16.4 million
long tons in 1972, 26.7 million in 1975, and 33,6 million in 1985. Figure 1
presents the projected Canal traffic through 1985 and the total potential

long tons if the Canal were not limited as to ship size.
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TRANSITS

The projections of Canal transits have been derived from the com-
modity tonnage projections and through an analysis of the types and sizes
of ships that can be expected to carry the various commodities. Another
element in these forecasts is the extent to which the available cargo capacity
of the transiting ships will actually be used (load factor). In addition, the
number of ballast transits associated with the movement of a commodity
wa.s estimated. The estimates of type and size of ships, of the load factor,
and of the ballast factor are shown in detail for each trade route in the
System Input Report. The results of those estimates and summary conclu-
sions are presented below. The System Output Report should be consulted

for detail transit results,

Total Canal commercial transits are projected to increase from
about 13,722 in 1972 to 15,235 in 1980 and 17, 443 in 1985, Summary
Table 3 presents the number of laden and ballast transits for selected
years in the period 1972 to 1985. Ballast transits are expected to increase
to about 2, 000 per year by 1980 and to increase only modestly through 1985,
The proportion of ballast transits is expected to decline from 14,0 percent
in 1971 to 13.0 percent by 1985,

Figure 2 presents the projected number of transits through the

Canal from 1972 to 1985,

TOLLS
Basing its analysis on the type, size, and number of ships passing

through the Canal and the number of laden and ballast transits related to
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Year

1972

1973

1974

1975

1980

1985

Source:

SUMMARY OF CANAL TRANSIT PROJECTIONS

Atlantic to Pacific

Summary Table 3

1972-1985

Pacific to Atlantic

Total Transits

Laden Ballast Total
5,928 730 6,658
5,823 848 6,671
5,757 960 6, 685
5,613 962 6,565
6,017 1, 007 7,024
6,848 1, 164 8,012

Economics Research Associates.

Laden Ballast Total
6,081 983 7,064
6,323 954 7,277
6,533 930 7,463
6,638 900 7,538
7,233 978 8,211
8,316 1,115 9,431

Laden Ballast Total
12,009 1,713 13,722
12, 146 1,802 13,948
12, 258 1,890 14, 148
12, 251 1,862 14,113
13,250 1,985 15,235
15, 164 2,279 17, 443



TRANSITS
(000}

220

200

18.0—

16.0

140

120

10.0

8.0

6.0

4.0

20
(1) 1 N O S (O T O O A A L
1947 1950 1955 1960 1965 1970 1975 1980
1INCLUDES ONLY CARGO AND CARGO/PASSENGER SHIPS, YEAR

Figure 2

PROJECTED PANAMA CANAL COMMERCIAL TRANSITS?

1985



each, ERA has derived the expected toll revenue for the Canal from 1972
through 1985, 1/ Summary Table 4 presents the estimated Canal revenue
from tolls for selected years from 1972 to 1985 and the toll revenue that

will be lost from bypass transits. Tolls are estimated to increase from

$99.4 million in 1972 to 154.9 million in 1985, Revenue lost from bypass
transits is forecast to grow from almost $7.4 million in 1971 to about

$15,3 million in 1985.

1/ Tolls are calculated at a rate of $0.90 per laden Panama Canal ton
and $0. 72 per ballast Panama Canal ton.
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Summary Table 4

PROJECTED TOLL REVENUES

1972-1985
(Thousands)
Lost
Year Canal Revenue Bypass Revenue
1972 $ 99,428 $ 7,446
1973 104, 750 9,096
1974 110,619 10,674
1975 113,246 12,181
1980 129,769 13,563
1985 154, 895 15,345

Source: Economics Research Associates.
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Section III

WHEAT AND WHEAT FLOUR

ANALYSIS OF 1969 ERA PROJECTIONS

Figure 3 presents actual and projected long tonnage of wheat and
wheat flour traversing the Panama Canal from the Atlantic to Pacific and
the Pacific to Atlantic from 1960 to 1985. As can be seen from the figure,
projected traffic traveling from the Pacific to Atlantic is understated in
1970 and 1971; traffic traveling from the Atlantic to Pacific through
the Canal is understated in 1971.

Table 1 presents the component wheat and wheat flour trade routes
of traffic through the Canal since 1969. Historically, commodity traffic has
fluctuated greatly both by direction and trade route. ERA's 1971 projections
for Atlantic to Pacific tonnage understated this traffic by 34 percent due
mainly to greater than expected tonnage traveling the East Coast Canada and
East Coast United States to Asia trade routes. The other 1971 component
trade route projections were close to actual tonnage passing through the
Canal.

The increased 1971 wheat traffic on the East Coast of the United States
to Asia trade route is due to two principal factors. First is the increased
demand for bread type wheats from Korea, Japan, Taiwan and the Phillipines.
With improved standards of living, many Asian countries are switching from
rice economies to bread economies. In p'articular, Asians have switched from
consumption of noodles and other soft wheat foods imported from the West

Coast of the United States to hard bread wheats, The Western Wheat Associates,
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Table 1

SUMMARY OF WHEAT AND WHEAT FLOUR SHIPMENTS
THROUGH THE PANAMA CANAL SINCE 1969
(Thousands of Long Tons)

Projected
1969 1970 1971 1971
Atlantic to Pacific
East Coast United States and Canada
to Asia 771 506 1,217 570
East Coast United States to West
Coast South America 395 375 539 540
Other 134 121 150 140
Subtotal ‘ 1,300 1,002 1,906 1,250
Pacific to Atlantic
West Coast United States and Canada
to Europe 485 199 46 350
West Coast Central America to
Europe 0 16 0 40
West Coast Canada to East Coast
South America 60 20 9 80
West Coast Canada to Africa 0 0 94 40
Other 172 142 134 160
Subtotal 717 377 283 670
Total Traffic 2,017 1,379 2, 187 1,920

Source: Panama Canal Company and Economics Research Associates.
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a promotional organization with offices in Tokyo, Taipei, Manila and New
Delhi, is operating an educational program to familiarize Asians with wheat
and wheat products. The second factor was the increased 1971 United States
wheat harvest. United States production increased 10 million long tons,
from 37 million in 1970 to 47 million in 1971, A large part of this increased
harvest went to Asia,

U. S. exports of wheat and wheat flour to Asia go principally to Japan,
India, Korea, and Pakistan, while Canadian wheat bound for Asia goes mainly
to Mainland China and Japan. Wheat exports from the U.S. to Japan have
erratically increased over the last few years as shown below:

Thousands of Long Tons
1968 1969 1970 1971

U. S. Wheat Shipments to Japan 2,011 2,033 2, 762 2, 254

In terms of Pacific to Atlantic traffic, ERA's projections for 1971
are high by nearly 400, 000 tons due to a more rapid than expected drop-off
in European wheat imports.

This is due primarily to two factors. First, the relatively bad soft
wheat United States harvests in 1969 and 1970 caused total exports to drop.
The average annual production for 1964-1968 was 199 million bushels, while

1969 to 1971 U. S. production was as follows:

1969 1970 1971

181 million bushels 179 million bushels 205 million bushels

The second factor in the decline in European imports was the growth

and quality improvement of France's wheat production and the entrance of
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the United Kingdom into the European Economic Community. Recently,
France's hard wheat production has increased and, in addition, her mill-
ing techniques have improved so that lower quality wheat can be milled

and combined with other wheats for making bread.

CANAL WHEAT TRAFTFIC

During the past 12 years, the quantity of wheat and wheat flour
passing through the Panama Canal has not kept pace with the worldwide
growth in volume of imports of these commodities. The Canal's share of
world volume has declined from 6. 5 percent to 3. 2 percent during this
period. Total world trade rose from 30 million long tons in 1959 to 57. 68
million long tons in 1966, before diminishing to 43 million in 1970, The
volume of wheat and flour traversing the Canal rose from 1. 96 million long
tons in 1959 to 2. 41 million in 1965, before diminishing to 1. 4 million long
tons in 1970. In 1971, Canal traffic rose to nearly 2. 2 million tons, still
less than 1965-1966 traffic.

Two primary factors account for this divergence. First was the
rapid buildup in the volume of concessional wheat and wheat flour shipments
from the United States to India and Pakistan between 1963 and 1968. This

1/

traffic reached a volume of 7.71=' million long tons during 1968, or 15.8
percent of total world exports that year. Since grain moving from the United
States to India and Pakistan passes from Gulf ports around the Cape of Good

Hope, the Canal was not affected.

1/ Source: Food and Agricultural Organization, World Grain Trade
Statistics,
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Second, wheat and flour shipments from the East Coast of Canada
to Europe and Africa have been increasing in relation to total Canadian
exports because of the construction of additional grain-handling facilities
on the St. Lawrence Seaway. In addition, the Canadian share of the European
import market, particularly the United Kingdom, has been declining.

The Panama Canal bridges eight important trade routes which, be-
tween 1960 and 1971, carried approximately 84 percent of the total volume
of wheat and flour shipped through the Canal. Historically, annual volume

on these trade routes fluctuates widely.

WHEAT CONSUMPTION, PRODUCTION, AND TRADE

Europe
Between 1959-1962 and 1965-1970, total European wheat and wheat

flour imports, excluding the Union of Soviet Socialist Republics, declined
fr‘.om an annual average of 14,4 million metric tons to 13.5 million metric
tons. In the same intervals Eastern Europe's average annual imports rose
from 982 thousand metric tons to 2.2 million metric tons.—l/ This rapid
ihcrease, however, was more than offset by the decline in Western European
imports. Import requirements of Western European countries not members
of the European Economic Community fell more sharply than needs of mem-
ber countries. This was partly the result of a higher demand for hard wheat
among EEC members than among nonmember states, despite higher output

of all wheat in countries of the EEC.

T/ Source: Food and Agricultural Organization, World Grain Trade
T Statistics.
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The North American share of the West European market remained
relatively constant from 1959 to 1969. Since 1969, however, imports to
Europe have declined as the EEC has been capturing a larger share of the
wheat market in the United Kingdom and Western Europe. Eastern Europe
has increased its import requirements, despite rather satisfactory progress
in production, which increased from an annual average of 17 million tons
between 1960 and 1964, to 23 million tons between 1965 and 1968, The
United States- Canadian joint share of this growing market, however, has
deteriorated during the past decade, primarily because of the cessation of
shipments under Public Law 480. The prime beneficiary of this shift in
market shares has been the EEC, whose portion rose from 6 percent
between 1959 and 1962, to 40 percent between 1965 and 1968.

Based on FAO projections, it is expected that European wheat and
wheat flour requirements will diminish to 9. 5 million long tons in 1975 and
6.9 million long tons in 1985, Import needs will be less, particularly in
the EEC and Eastern Europe. France, the major West European producer,
is striving to increase production of hard wheat. Eastern Europe is expected
to devote more land to wheat production and to increase its wheat yields in
the future,

ERA projected that the United States and Canadian shares of the
European market would diminish and a rapid fall off has been seen since
1969. Production of higher quality wheat in the EEC tends to reduce the
North American shares of this market as well as its total import require-

ments.
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During the past decade, the volume of Canadian wheat and wheat flour
shipped to Europe from West Coast ports has diminished considerably,
primarily because of the construction of additional handling facilities on the

St. Lawrence Seaway.

Latin America

Imports of wheat and wheat flour by countries on the West Coast of
South America have increased markedly during the decade beginning with
1959. Chile and Peru, the major importers, absorbed an annual average
of 486,000 metric tons between 1959 and 1962, and 842, 000 metric tons
between 1965 and 1968.—1/

ERA estimates, based upon an interpolation of FAO's projections,
that total imports of wheat and wheat flour by countries on the West Coast
of South America will be 2. 0 million long tons in 1975. Imports are
projected to decline to 1.5 million long tons by 1985, The United States
presently supplies approximately 50 percent of the wheat and wheat flour
imported through South American ports on the Pacific Coast. However,
the United States' share of this market is expected to decrease in the future
because of an anticipated decline in shipments of these products to Chile
under United States Public Law 480 and increased competition from Argen-
tinian wheat.

Imports of wheat and flour by South America's East Coast countries
have increased at a slower rate than those of the West Coast nations during

the decade beginning with 1959. Recently, Guyana has become self-sufficient
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in wheat production. Venezuela and Brazil, the major importers, imported
an average of 2.3 million metric tons annually between 1958-1959 and 1961-
1962, and 3 million metric tons between 1964-1965 and 1967-1968, Inter-
polating FAO's projections, ERA anticipates that total wheat and wheat
flour imports to the East Coast of South America will be 5.6 million long
tons in 1975. Between 1975 and 1985 ERA expects the area's import

requirements to level off and then diminish to 5.0 million long tons by 1985,

Since 1964, Mexico has gained temporary prominence as a wheat
and wheat flour exporter, whereas prior to that, the country shipped out
none at all. Exceptional production, which reached 2.09 million tons in
1965 and 2. 06 million tons in 1967, made shipments possible. As a new

exporter, with no historical ties in international trade, the destinations of

Mexico's shipments have been erratic.

Asia

Based on the Food and Agricultural Organization's World Grain

Statistics and Agricultural Commodity Projections, 1970-1980, ERA pro-

jects that Asian implied wheat and wheat flour import requirements will
remain relatively constant from 1970 to 1975 at 17.7 million tons, increase
slightly to 18.4 million tons in 1980, and reach 19.2 million tons by 1985.
Table 2 presents the breakdown of these requirements. Asia and the Far
East, including Ceylon, India, Nepal, Pakistan, Burma, Taiwan, Hong
Kong, Indonesia, Republic of Korea, Laos, Malaysia, Singapore, Thailand,

and the Republic of Vietnam wheat and wheat flour import requirements
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Table 2

ASIAN IMPLIED IMPORT REQUIREMENTS OF WHEAT
(Thousands of Tons)

1970 1975 1980 1985
Asia and the Far East 7,428 6,000 4, 837 3,675
Asian Centrally Planned
Economics 5,507 5,962 6,445 6,977
Japan 4,800 5,835 7,075 8,566
Total 17,735 17, 800 18,357 19,218

Source: FAO Agricultural Commodity Projections, 1970-1980, and
Economics Research Associates.
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are projected to decrease from 7.4 million tons in 1970 to 6.0 million tons
in 1975, dropping to 3.7 million tons in 1985. This large decrease is due
largely to India's new self-sufficiency in wheat production. Her wheat
import requirement is projected to decrease from 3 million in 1970 to zero
by 1980, Wheat import requirements of the Asian centrally planned
economies which include Mainland China, North Korea, Mongolia, and
North Vietnam are projected to increase slightly from 5.5 million tons in
1970 to 6.4 million tons in 1980 and to 7.0 million tons in 1985, Japan's
wheat import requirements are projected to increase at a rate of about 3. 95
percent from 4, 8 million tons in 1970 to 5.8 million tons in 1975 to 8.6

million tons in 1985,

PROJECTED WHEAT AND WHEAT FLOUR TRAFFIC
THROUGH THE CANAL

Future Ship Size

Currently, 40 percent of wheat tonnage transits the Canal in general
cargo ships, 50 percent in bulkers and auto-bulkers and 10 percent in
tankers. The largest bulkers carrying wheat through the Canal are in the
35,000 to 40,000 DWT range. Because of merchandising and distribution
constraints, the future size of the bulkers is not expected to exceed the
Canal's limits by 1985, The percentage of tonnage carried by general
cargo ships is expected to decline as the bulkers and tankers are projected

to handle an increasing share of the wheat shipments.

Atlantic to Pacific

ERA projects that annual shipments of wheat through the Canal from

the United States and Canada to Asia will increase gradually from 1. 07 million
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long tons in 1975 to 1,10 million long tons in 1980, and 1. 15 million long
tons in 1985, These estimated tonnages represent a 6 percent U.S. and
Canadian market share of Asian wheat requirements.

Trade from the United States to South America is projected to remain
relatively constant at about 540, 000 long tons through 1985, although total
wheat imports are expected to increase by 300, 000 long tons from 1971 to
1975. The United States currently supplies 50 percent of the imports, a

market share estimated to decrease to 36 percent by 1975,

Six trade routes carry the remaining Atlantic-to-Pacific shipments
of wheat and wheat flour through the Canal. Volume reached a peak of
181, 000 long tons in 1968 when trade from Europe to South America occurred
for the first time. Traffic on this route should continue as Europe expands
its export markets in Latin America. ERA projects the tonnage to be

180, 000 long tons in 1975 and 260, 000 long tons by 1985,

Pacific to Atlantic

Shipments from the United States and Canada to Europe and from
the U.S. to the East Coast of South America declined drastically from 1969
to 1971, the latter decreasing from 108,000 to 5,000 long tons in that period,
and the former declining from 485,000 to 50,000 long tons. Increasing yields

and higher quality wheat production in the European common market countries

and in Brazil have reduced the need for wheat from North America. Table 3
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Table 3

WHEAT AND WHEAT FLOUR EXPORTS FROM THE
UNITED STATES TO BRAZIL

1967-1971
Thousands
of

Year Long Tons
1967 1,179
1968 1,009
1969 917
1970 634
1971 / 828

Source: U.S. Department of Commerce. and
Economics Research Associates.
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presents U.S. exports of wheat and wheat flour to Brazil from 1967 to 1971.
Since 1967, wheat imported into Brazil has decreased by 42 percent. On an

overall basis, Pacific to Atlantic wheat traffic traversing the Canal is fore-

cast to remain at about 375, 000 long tons through 1985.

SUMMARY

Shipments of wheat and wheat flour through the Canal are summa-

rized in Table 4 and are not projected to increase significantly during the

next 15 years.

Long Tons

(thousands)
1971 1975 1980 1985
Atlantic to Pacific 1,906 1,810 1,860 1,940
Pacific to Atlantic 283 375 375 375
Total 2,189 2,185 2,235 2,315
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Table 4

PROJECTED WHEAT AND WHEAT FLOUR TRAFFIC
THROUGH THE PANAMA CANAL
1971-1985
(Thousands of Long Tons)

Actual
1971 1975 1980 1985
Atlantic to Pacific
East Coast United States and
Canada to Asia 1,217 1,070 1,100 1,150
East Coast United States to
West Coast South America 539 560 540 530
Other | 150 180 220 260
Subtotal 1, 906 1,810 1,860 1,940
Pacific to Atlantic 283 375 375 375
Total Traffic 2,189 2,185 2,235 2,315

Source: Panama Canal Company and Economics Research Associates.
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Section IV

COARSE GRAINS

ANALYSIS OF 1969 FORECAST

ERA projections for 1971 coarse grain traffic through the Canal
were about 17 percent lower than actual traffic figures. Although ERA had
forecast a trade increase of 23 percent from 4.7 million tons in 1969 to
5.85 million tons in 1971, this proved to be conservative as actual trade
increased 51 percent to 7.1 million tons in 1971. Figure 4 presents a
summary of actual traffic and the 1969 ERA projections. Two factors
account for most of the variation between projections and actuals. The
Atlantic to Pacific trade was understated due to a faster than expected
increase in shipments of corn and grain sorghum to Asia. The Pacific to
Atlantic trade increase was due to a marked resumption in barley trade
from the West Coast of Canada and United States to Europe. This barley
trade had declined from 2 million tons in 1960 to 200 thousand tons in 1969
but has 'since increased to 932 thousand tons in 1971, Summaries of Canal
traffic statistics since 1969 and ERA's 1971 projections are provided in
Table 5 .

Inadvertently omitted from the 1969 ERA grain forecasts were rice
and miscellaneous grains. Traffic in these commodities for the past three

years are shown on the following page.
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Table 5

SUMMARY OF COARSE GRAIN SHIPMENTS
THROUGH THE PANAMA CANAL SINCE 1969
(Thousands of Long Tons)

Projected
1969 1970 1971 1971
Atlantic to Pacific
East Coast United States to
Asia 4,256 6,572 5,987 5,100
Other 154 263 197 180
Subtotal 4,410 6,835 6,184 5,280
Pacific to Atlantic
West Coast United States to
Europe ‘ -- -- 515 180
Canada to Europe 153 317 320 240
Other 170 53 89 150
Subtotal 323 370 924 570
Total Traffic 4,733 7,205 7,108 5,850

Source: Panama Canal Company and Economics Research Associates,
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Thousands of Long Tons

Atlantic to Pacific Pacific to Atlantic

1969 1970 1971 1969 1970 1971

Rice 552 850 648 323 247 363
Miscellaneous Grains 158 62 144 16 7 37
Total 710 912 792 339 254 400

Approximately 90 percent of the Atlantic to Pacific rice shipments
have been from the East Coast U. S, to Asia, while the Pacific to Atlantic
traffic is made up of shipments to the West Indies from the West Coast of

the U.S. and Asia.

RECENT MARKET TRENDS

During the past few years, Japan has markedly increased its
coarse grain imports from the U.S. As shown in Table 5, the percentage
of U.S. corn exports going to Japan has risen from 16.4 percent in 1965
to 30 percent in 1970. Similarly, the percentage of U.S. sorghum exports
going to Japan has increased from 29 percent in 1968 to 67 percent in
1970 as shown in Table 6 . In this regard, the United States has improved
its market position in the light of expected competition. In corn, Argentina,
Brazil, and South Africa have each improved their corn production, however,
as a combined total they still represent less than 30 percent of U.S. produc-
tion. In sorghum, Argentina increased production 40 million bushels to
190 million bushels in 1971. This is about 28 percent of the U.S. 1971
production of 697 million bushels.

In the barley trades, U.S. exports increased in 1971 as shown on

on page IV-7.
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Table 6

SUMMARY OF UNITED STATES CORN EXPORTS
1965-1970
(Millions of Bushels)

Japan as a
Percentage of

Year Total To Japan Total
1965 549. 4 90.2 16. 4%
1966 669, 4 94,3 14.1
1967 . 465.5 61,4 13,2
1968 613.1 102, 4 16.7
1969 520, 0 121.2 23.4
1970 601.0 180.3 30.0

Source: U.S. Department of Commerce and Economics
Research Associates.
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Table 7

SUMMARY OF UNITED STATES SORGHUM EXPORTS

Year

1966

1967

1968

1969

1970

Source:

1966-1970

(Millions of Bushels)

Total To Japan
266.0 76.9
248. 4 89.8
166.2 81.2
106. 4 70. 4
125. 4 83.9

Japan as a
Percentage of

Total

28.9%

36.1

48.9

66.1

67.0

U.S. Department of Commerce and Economics

Research Associates.
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U.S. Barley Exports

Year (millions of bushels)
1964 70
1965 61
1966 77
1967 45
1968 31
1969 13
1970 17
1971 60

This increase was reflected in Canal traffic as 40 percent of barley
exports passed through the Canal. These were destined primarily for
Europe, which had declines in barley production as shown in " -~ ble 8.

Atlantic to Pacific rice shipments through the Canal have historically
been to Japan from the Gulf Coast of the U.S. In the past three years, how-
ever, Japan has had good harvests and Korea has become a major Asian
importer of U.S. rice. Other shipments to Asia are under public assistance
programs to Vietnam, India, and other southeast Asian countries. Interms
of Pacific to Atlantic traffic, increased grain shipments from Australia to
Europe are expected due to preferences created by U.K.'s entrance into the

Common Market.
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Year

1969

1970

1971

Source:

Table 8

BARLEY PRODUCTION IN SELECTED COUNTRIES

1969-1971
(Millions of Metric Tons)

Country

United States

Canada France West Germany

United Kingdom

9.2

8.9

7.1 9.1 4.8
8,2 9.4 5.1
9.0 8.0 4.8

8.2

8.7

Commodity Yearbook and Economics Research Associates.

World

Total

113.2

116.9

117.0



PROJECTED COARSE GRAIN TRAFFIC
THROUGH THE CANAL

Atlantic to Pacific

The U.S. is expected to retain about 65 percent of the Japanese
corn-importing market through 1975 and then experience a slight decline
to 60 percent in 1980 and 1985, Argentina is expected to provide the only
competition for the Japanese sorghum market and the U.S. should hold its
penetration at 75 percent, Based on these penetration rates, the following

coarse grain shipments from the United States to Asia are expected.

Long Tons
(thousands)
1971 1975 1980 1985
U. S. to Japan 6,250 8,100 9,800 11,400
U.S. to Other Southeast
Asian Countries 400 250 100 100
Total 6,650 8,350 9,900 11,500

Ninety percent of the coarse grain shipments to Asia currently pass
through the Panama Canal, primarily from Gulf ports, with some sorghum
shipments from California bypassing the Canal, On the basis of this pat-
tern, 6 million tons traversed the Canal in 1971, In 1975, this is projected
to increase to 7.5 million tons increasing to 8.9 and 10. 3 million tons in
1980 and 1985, respectively. Other southbound shipments, destined pri-
marily for Central America, are expected to experience modest growth
from their present level of about 300,000 tons to 420,000 tons in 1985,
Southbound rice shipments are expected to increase in the near term as
Korean imports increase dramatically (approximately 1 million tons from the
U.S. projected for 1973). Approximately one-half of this requirement will be

filled from Gulf ports,
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Pacific to Atlantic

ERA considers the recent rise in barley shipments to Europe to be

short-term in nature due to an unusually low European harvest in 1971,

On a long-term basis, the original ERA projections are still thought to be
valid and a return to annual shipments in the 400, 000 ton to 500,000 ton
range is projected. Rice shipments to the West Indies should continue at
about the 350,000 ton level, while other shipments, primarily Australian
rice to Europe, should approach a similar level. Table 9 presents a sum-
mary of the projected coarse grain traffic through the Canal by direction

and major trade route,.
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Table 9

PROJECTED COARSE GRAIN TRAFFIC THROUGH
THE PANAMA CANAL
1971-1985
(Thousands of Long Tons)

Actual
1971 1975 1980 1985
Atlantic to Pacific
East Coast United States to
Asia 6,633 8,150 9,550 11,000
Other 343 340 380 420
Subtotal v 6,976 8,490 9,930 11,420
Pacific to Atlantic
West Coast United States to
Europe 516 200 200 200
West Coast Canada to Europe 351 240 240 220
Asia to West Indies 255 250 250 250
West Coast United States to
West Indies 105 100 100 100
Other 97 300 350 400
Subtotal 1,324 1,090 1,140 1,170
Total Traffic 8, 300 9, 580 11,070 12, 590

Source: Panama Canal Company and Economics Research Associates.
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Section V

BANANAS

ANALYSIS OF 1969 FORECAST

Banana traffic through the Canal has declined over 20 percent since
1969 as Ecuador continued to have difficulty in competing with other banana
producing countries. In 1969, ERA had projected that the decline in Ecuador
banana exports had leveled off and that a small rise in exports was expected.

The ERA projections for banana traffic through the Canal were about
460, 000 tons high. The Pacific to Atlantic projection was high by 320, 000
tons due to the continued drop in bananas from Ecuador. The Atlantic to
Pacific projection was high by about 140, 000 tons as shipments from the
East Coast of Central America to Asia did not grow as expected. A summary
of Canal traffic and the 1969 ERA projections is presented in Figure 5 . In
terms of trade routes, Table 10 presents a summary of banana traffic for
the past three years as well as a breakdown of the 1969 ERA projection for
1971. As shown, there has been relatively little change in the proportioning

of traffic among the various trade routes.

RECENT MARKET TRENDS

As indicated above, Ecuador banana production has declined over the
past several years such that production in 1970 was at about the same level

as in 1966. These statistics are shown on page V-4.
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Table 10

SUMMARY OF BANANA SHIPMENTS THROUGH
THE PANAMA CANAL SINCE 1969
(Thousands of Long Tons)

Projected

1969 1970 1971 1971

Atlantic to Pacific 93 80 8 150
Pacific to Atlantic

Central America to United States 373 328 338 420

South America to United States 230 234 178 330

South America to Europe 533 512 465 650

Other 25 83 98 --

Subtotal 1,161 1,157 1,079 1,400

Total Traffic 1,254 1,237 1,087 1,550

Source: Panama Canal Company and Economics Research Associates.



Ecuador Banana

Production
Year (metric tons)
1966 2,618, 000
1968 2,962, 000
1970 2, 663, 000

Bananas shipped through the Canal from South America are grown
primarily in Ecuador, where the Standard Fruit Company is the major pro-
ducer. During the last decade, Ecuador's banana exports have not kept pace
with increased consumption in the United States and Europe. The primary
reason has been the United Fruit Company'sl/ progressive marketing tech-
niques and improvement of its banana plantations in Colombia and Honduras.
The company has also pioneered improved shipping and handling methods
leading to lower transportation costs. In addition, most of their banana plan-
tations are on the Atlantic side of the Canal, lowering transportation costs
even further through avoidance of toll charges. The result has been far
more favorable banana prices for the United States and European consumer,
United Fruit Company has also captured consumer interest by successfully
advertising their brand name, "Chiquita,"

The growth in demand for bananas depends on income level and popu-
lation growth. After annual per capita income reaches about $2, 800, con-
sumptionof banana remains relatively constant. Banana intake in the United
States, about 19 pounds per person annually, has practically reached a satura-
tion point, and is expected to increase only slightly from a current level of

about 1.8 million tons to about 2.4 million tons in 1985,

1/ Standard Fruit Company's major competitor.
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Estimated consumption in the countries of the European Economic
Community (EEC) was 1.45 million tons for 1970. It is expected to increase
annually at about 5.5 percent till 1975 and then level off at about a 3 percent
growth rate. By 1975 total banana consumption is estimated to be 1.9 mil-
lion tons and to be 2.4 million tons by 1985. Ecuador'’s portion of European

demand has declined from 34 percent in 1969 to 30 percent in 1971.

PROJECTED BANANA TRAFFIC THROUGH THE CANAL

Atlantic to Pacific

Shipments of bananas from the East Coast of Central America to Asia
reached nearly 100, 000 tons in 1969 but dropped off to only 8 thousand tons
in 1971 as Pacific sources supplied nearly all the Asian demand. ERA ex-
pects that Atlantic to Pacific shipment will remain relatively insignificant

at from 0 to 100, 000 tons through 1985.

Pacific to Atlantic

Shipments from West Coasts of South America and Central America
to the East Coast United States currently account for about 26 percent of
U.S. consumption as compared to 30 percent in 1969. ERA expects that this
decline in market share will continue to about 22 percent by 1975 and hold

constant at about that point. This leads to the following trade projections:



Thousands of Tons

Source 1971 1975 1980 1985
Central Amearica 340 320 340 360
South America 180 170 180 190

Total 520 490 520 550

Trade restrictions and the popularity of the Chiquita banana in Europe
are expected to reduce the Ecuadorian share of the Western European market

from about 30 percent to 26 percent by 1975, This leads to the following

traffic projections:

Thousands of Tons
1971 1975 1980 1985

460 500 590 680
Shipments to Eastern Europe are also expected to increase over this
period such that total European shipments could reach 800, 000 tons by 1985.

A summary of projected banana traffic through the Canal is presented in

Table 11.



Table 11

PROJECTED BANANA TRAFFIC THROUGH
THE PANAMA CANAL
1971-1985
(Thousands of Long Tons)

Actual

1971 1975 1980 1985
Atlantic to Pacific 8 25 30 35

Pacific to Atlantic
Central America to United States 338 320 340 360
South America to United States 178 170 180 190
South America to Europe 465 550 670 800
Other 98 150 150 150
Subtotal 1,079 1,190 1,340 1,500
Total Traffic 1,087 1,215 1,370 1,535

Source: FEconomics Research Associates.



Section VI
SUGAR

ANALYSIS OF 1969 ERA PROJECTIONS

Figure 6 presents actual and projected long tonnage of sugar travers-
ing the Panama Canal from the Atlantic to Pacific and the Pacific to Atlantic.
As can be seen from the figure, ERA's projections for 1971 traffic in both
directions were understated.

Table 12 presents the component trade routes of sugar traffic through
the canal. ERA's projections for 1971 sugar traffic in the Pacific to Atlantic
direction were understated by 26 percent. This greater than expected
increase in sugar traffic occurred principally on two major trade routes:
Hawaii to the East Coast United States and Asia to East Coast United States.
Between 1969 and 1971, sugar traffic from Hawaii to the East Coast United
States increased from 142,000 long tons in 1969 to 434,000 long tons in 1971,
accounting for an additional 292, 000 long tons of sugar passing through the
canal. In the same time period, traffic on the Asia to East Coast U.S. trade
route increased 32 percent from 1, 004, 000 long tons in 1969 to 1,322,000
long tons in 1971, accounting for 318,000 additional long tons.

ERA's projection of sugar traffic traversing the Canal from the Atlantic
to the Pacific was also understated with 1971 projected tonnage at 1, 170, 000
and actual tonnage of 2, 662, 000. As can be seen in Table 12, the West Indies
to Asia is the major Atlantic to Pacific sugar route. This traffic increased
by 44 percent from 1959 to 1970 and by 66 percent from 1970 to 1971. In-

creased production of Cuban sugar exported to the Asian Communist countries
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Table 12

SUMMARY OF SUGAR SHIPMENTS THROUGH
THE PANAMA CANAL SINCE 1969
(Thousands of Long Tons)

Projected
1969 1970 1971 1971
Atlantic to Pacific
West Indies to Asia 1,016 1,466 2,437 1,090
Other 58 115 225 80
Subtotal 1,074 1, 581 2,662 1,170
Pacific to Atlantic
To the United States from:
Philippines 1,004 948 1,322 1,000
South America 488 501 517 500
Central America 287 297 277 300
Hawaii 142 374 434 250
Oceania 224 202 242 200
Oceania to Europe 198 201 205 150
Oceania to Canada 206 103 308 130
Other 19 -- 12 100
Subtotal 2,568 2,626 3,317 2,630
Total Traffic 3,642 4,207 5,979 3,800

Source: Panama Canal Company and Economics Research Associates.
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and Japan make up the great part of this growth, In 1971, major Cuban ex-

ports to Asia through the Panama Canal were as follows;

To Asia
(thousands of tons)
North
From Japan China USSR Korea Other Total

Cuba 1, 348, 000 550, 000 90, 000 304, 000 47, 000 2, 339, 000

Eighty-five percent of all Cuban exports are sugar. Recent increases
in traffic along the Cuba to Asia trade route were due to a greatly increased
1969-1970 Cuban sugar harvest, Table 13 presents production figures for
Cuban sugar in the period 1962-1971. Average production from 1962-1967
was 5.3 million metric tons. From 1967 to 1969, sugar production remained
fairly constant, varying from 5.5 million metric tons in 1967-1968 to 5.2
million in 1968-1969. In the harvest year, 1969-1970, Cuba's sugar produc-
tion increased 81 percent from 5, 2 million metric tons to 9.4 million metric
tons. This was reflected in the 1970-1971 increases in sugar traffic through
the Canal on the West Indies to Asia trade route. (The time lag that makes
the increased 1969-1970 production appear in Canal tonnage figures for 1970-
1971 is due to comparing the harvest year with fiscal year figures,) In 1970-
1971, Cuban sugar production leveled off to 6, 5 million metric tons, and pro-
jections for 1971-1972 are around 6 million metric tons.

The primary destination of Pacific-to-Atlantic sugar movements has
been the East Coast of the United States, accounting for about 80 percent of
the tonnage. A number of different countries, primarily in the Pacific, sup-

ply sugar to the United States, the most important being the Philippines, which
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Table 13

SUMMARY OF
CUBAN SUGAR PRODUCTION ESTIMATES

1962-1972
Millions of

Year Metric Tons
1962 to 1967 5.3 (average)
1968 5.5
1969 5.2
1970 9.4
1971 6.5
1972 projected 6.0

Source: United States Department of Agriculture
and Economics Research Associates.
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sends about l.0 million long tons each year. Australia, Peruy, Mexico, and
the Dominican Republic have also become increasingly significant in the sugar
movement since the United States turned to other sugar sources to satisfy its
market needs. Other northbound traffic consists primarily of Australian ship-
ments to Canada and Europe. Shipments to Canada have remained relatively

constant while trade to Europe has increased steadily.

SUGAR CONSUMPTION, PRODUCTION, AND TRADE

United States

Historical

During the past 10 years, the United States has been the primary desti-
nation of sugar moving through the Canal, accounting for more than 50 per-
cent of the total tonnage. Sugar is used in the United States almost entirely
for human food--livestock feed and alcohol production absorb about 1 percent,
Per capita sugar consumption is at a saturated level of about 47 kilograms
per year., Thus, during the past 10 years, the annual rate of growth in con-
sumption of 1 percent has approximated the population growth. Total United
States consumption averaged 8. 1 million long tons per year from 1956 to
1958 and about 9. 6 million long tons per year from 1966 to 1968 and 10. 2
million long tons from 1969 to 1971. Over the same period, production has
increased from 4. 11 million long tons to 5.5 million long tons or at an annual
rate of 1. 95 percent.

Both domestic production and foreign imports are governed by the

Sugar Act of 1948, as amended, which determines the percentage of consumption
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to be filled by domestic sources, and the quantity of sugar that foreign coun-
tries may export to the United States during a certain year. Import quotas

have been allocated to specific countries; in addition, a ''global quota' of 1.5
million long tons has been established (one-half of Cuba's former sugar ship-
ments to the United States) to be prorated, primarily among countries in the

Western Hemisphere.

Future

It is estimated that consumption of sugar will continue to follow very
closely the growth in population; elasticities in per capita income and price
demand of sugar in the United States are about zero. Recent violent fluctu-
ation in U.S. sugar consumption has been due in part to U.S. government
regulations banning the use of cyclamates in food products.

An annual growth rate in population of 1.5 percent has been assumed for the
next 15 years. Sugar consumption was at 10.5 million long tons in 1970,
and is projected to increase to about 13. 2 million long tons by 1985. These
totals assume that sugar consumption will expand at a rate of 1.6 percent
until 1975 and then at 1.5 percent until 1985,

The new Sugar Act of 1971 will determine the rate of expansion of
sugar production in the United States and the sugar quotas for domestic pro-
ducers and import quotas for foreign producers. Since 1968, foreign pro-
ducers have been given between 45 and 47 percent of the total U.S. sugar
requirement. According to sugar officials, increases in sugar demand will

be absorbed by foreign producers since domestic quotas are ample to cover
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production of domestic sugar. In the future, Puerto Rico will get increas-
ingly less of the domestic quota, since her sugar production has been down
for some years, Hawalii is also expected to lose some of its production capa-
bilities due to increased production costs and sugar land being used for

other purposes. Environmental factors will also play a part; the sugar proc-
essing fiber residue is difficult to dispose of since it cannot be burned and
only a certain amount can be dumped in the ocean without polluting the water,
it is expected that a few Hawaiian factories will close down after the 1972
growing season due to these factors.

Because of these reasons, domestic production should grow at an
annual rate of 1.2 percent from 5.8 billion long tons in 1970 to 6. 9 million
long tons in 1985. Foreign producers will continue to get an increasingly
larger market share, growing from 45 percent in 1970 to 48 percent of total
U.S. sugar consumption in 1985.

Long Tons (millions)
1970 (Actual) 1975 1980 1985

Estimated U.S. Sugar

Consumption 10.5 11.4 12. 3 13.2
Estimated U.S. Production 5.8 6.2 6.6 6.9
Sugar Imports 4.7 5.2 5.7 6.3

Western Europe

In Western Europe, production is expected to increase more rapidly
than consumption, so that net imports will probably decrease. The United
Kingdom, whose per capita sugar consumption of more than 54 kilograms
is the highest in the world, is not expected to increase its total net import
demand over the next 15 years. The FAO estimates that the rate of annual

growth in production will slightly exceed growth in consumption.
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Asia

The two primary countries that influence Canal trade are Japan and
Communist China, both importers of Cuban sugar. Japan has the lowest per
capita consumption of sugar (less than 20 kilograms) of any developed country
in the world. Based on the FAO study, it is estimated that consumption will
increase at an annual rate of 4.5 percent. Imports are expected to increase
at this same rateas production increases offset the population increase., Com-
munist China is an unknown factor. The FAO has estimated that Chinese con-
sumption will increase from the 1965 total of 2, 2 million tons to between 5. 0
million and 6,5 million tons by 1985. Imports and consumption, however,
depend on government policies. There has been a drastic reduction of ton-
nage from Cuba to China since the 1961 to 1962 period. Shipments of sugar
from Cuba to China may fluctuate a great deal in years to come as China

varies its import policies,

PROJECTED CANAL SUGAR TRAFFIC

Future Ship Size

Most of the sugar trade has been dominated by Liberty-type vessels
with load sizes well below 10, 000 tons. However, on some of the longer
hauls, larger ships carrying 20, 000 to 30, 000 tons have become commoan,

It is expected that the economy'of using larger ships will prevail in future
sugar trade. However, the volume of traffic on any route and the distribu-
tion limitation will not make bulk-handling terminals and storage economical
for ships in excess of 50, 000 DWT. Freighters are expected to play an im-
portant role in future sugar trade, particularly in shipments from Cuba and

Latin America.
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Pacific to Atlantic

Because of the projected increase in U.S. imports of sugar through
1985, ERA predicts that tonnage of sugar traversing the Canal bound for the
United States will increase from actual 1971 tonnage of 2, 792, 000 to 3, 100, 000
in 1975 to 3, 800, 000 long tons in 1985, Traffic from Oceania to Europe is
projected to increase slightly to 250, 000 long tons in 1975, then level off for
the next 10 years, Traffic along the Oceania to Canada route is projected

to increase to 350, 000 long tons in 1975, then remain constant until 1985.

Atlantic to Pacific

On the basis of more normal harvests, ERA projects that Canal ton-
nage figures for Cuban sugar will return to their long term trend lines, drop-
ping back to 1,600, 000 long tons in 1975, then increasing to 2,450, 000 long

tons in 1985.

Summary

Projected sugar tonnage moving through the Canal is summarized

below in thousands of long tons and shown in Table 14.

Long Tons (thousands)

1971 1975 1980 1985

Pacific to Atlantic 2,651 1, 700 2, 100 2,550
Atlantic to Pacific 3, 317 }_,ﬂ(_)_ 4, 100 4, 500
Total 5, 968 5, 500 6, 200 7,050
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Table 14

PROJECTED SUGAR TRAFFIC THROUGH
THE PANAMA CANAL
1971-1985
(Thousands of Long Tons)

Actual
1971 1975 1980 1985
Atlantic to Pacific
West Indies to Asia 2,437 1,600 2,000 2,450
Other 214 100 100 100
Subtotal 2,651 1,700 2,100 2,550
Pacific to Atlantic
To the United States from:
Philippines and Asia 1,322 1,420 1,550 1,760
South America 517 590 650 700
Central America 277 310 350 380
Hawaii 434 500 550 610
Oceania 242 280 300 350
Oceania to:
Europe 218 250 250 250
Canada 308 350 350 350
Other - 100 100 100
Subtotal 3,317 3,800 4,100 4,500
Total Traffic 5,968 5,500 6,200 7,050

Source: Panama Canal Company and Economics Research Associates.
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The areas of uncertainty are Communist China’s trade with Cuba and
the possibility of renewed trade between Cuba and the United States. The ef-
fect of the latter event would be to reduce potential sugar tonnage traversing

the Canal by as much as two million long tons.
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Section VII

SOYBEANS

ANALYSIS OF ERA 1969 FORECAST

Figure 7 presents actual and projected long tonnage of soybeans
traversing the Panama Canal from 1960-1985, ERA's projection for
traffic traveling from the Pacific to Atlantic was slightly high, but
traffic in that direction is relatively minimal (26, 000 long tons in 1971).
Soybean traffic flowing from the Atlantic to Pacific, however, was under-
estimated.

Table 15 presents a breakdown of the component trade routes of
traffic flowing through the Canal from the Atlantic to Pacific. Actual traffic
in 1970 and 1971 was 3, 292, 000 long tons and 3, 732, 000 long tons respec-
tively. ERA's projection for 1971 was understated due to a change in the
soybean supply sources available to Japan and increased U.S. soybean pro-
duction. The two major soybean suppliers to Japan are the United States
and Mainland China. In 1970, China experienced a soybean famine and could
not suppiy Japan with a normal share of soybeans; this unsatisfied demand
went to the United States whose soybean exports increased 43 percent from

1969 to 1970, and 19 percent from 1969 to 1971, as described on the table

below:
From the United States (000 Long Tons)
1971
To Japan: 1967 1968 1969 1970 (November)
Soybeans, exclusive
of Roasted Coffee
Substitute 1, 640 2, 140 2,070 2,970 2, 460
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Table 15

SUMMARY OF SOYBEAN SHIPMENTS THROUGH
THE PANAMA CANAL SINCE 1969
(Thousands of Long Tons)

Projected
1969 1970 1971 1971
Atlantic to Pacific

East Coast United States to
Asia 2,359 3,029 3,484 2,310
Other 142 163 248 120
Subtotal 2,501 3,292 3,732 2,430
Pacific to Atlantic 51 . 26 50
Total Traffic 2,552 3,292 3,758 2,480

Source: Panama Canal Company and Economics Research Associates.

VII-5



Japan's soybean imports from Communist China decreased 20 percent from

1969 to 1970 (1971 figures are not yet available)

From Mainland China (Metric Tons)
To Japan: 1967 1968 1969 1970

Soybeans 392, 000 361, 000 377, 000 313,000

In addition, United States soybean production increased from 1.10
billion bushels in 1969 to 1. 14 billion bushels in 1971. Most of this increase
has come from expanded production in the Southeastern United States.
Historically, the corn belt states of Illinois, Indiana, Nebraska, and Ohio
have produced most of the United States soybeans., Since 1969, the
Carolinas, Mississippi, Louisiana, Georgia, and Alabama have switched
some of their cotton producing lands to soybean producing lands. Areas
cultivated and production in the Southeastern United States in 1969 and 1971

was as follows:

1969 1971
Areas cultivated 3,189,000 acres 3,503,000 acres
Production 71 million bushels 79 million bushels

This represents a 4.8 percent increase in acres planted and a 5.5 percent
increase in production. These states have a transportation advantage since
they are closer to the Gulf ports and can therefore export 