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I. INTRODUCTION

This paper sets forth the results of a projection of Department of
Defense dry sealift cargo tonnage for FY 72-76 by amount, commodity, and
area of the world.

This projection, undertaken as a part of the Sealift Procurement and
National Security (SPANS) Study, was accomplished in two steps. First, a
"basic projection," using historical indicators, was developed for (a) U.S.
troop support cargo (forecast primarily on the basis of projected overseas
military manpower) and (b) military assistance cargo (forecast based on
projected military assistance funding). Secoad, a number of "other factoss"
were reviewed (i.e., possible changes in DOD policies, activities and opera-
tions, etc.) that could affect future cargo tonnage but which would not be
indicated by the historical data# the basic projection was then revised to
reflect the impact of these "other factors." The revised basic projection,
therefore, represents SPANS! best estimate of DOD sealift tonnage for FY 72-
76.

The major assumptions of this projection are the following:

(1) Overseas military manpower and military assistance funding
currently projected by OSD for FY 72-76 are reasonably
accurate reflections of future manpower and funding.

(2) The Southeast Asia (SEA) assumptions contained in the
Secretary of Wfenhe's Planning and Prosamming Guidance
for the FY 73-77 Defense Program generally reflect future
SEA activity.
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Table la

CARGO AREA AND MOVEMENT DEFINITIONS

For convenience in describing our methodology and discussing the results
of our analysis, we developed the following definitions for use in this

report.

Inbound and Outbound Cargo:

Cargo inbound to CONUS and outbound from CONUS (e.g., Atlantic Area
inbound and outbound refers to cargo shipped inbound from the Atlantic
Area to CONUS and outbound from CONUS to the Atlantic area).

Inter/Intra Area Cargo:

All cargo movement which does not involve CONUS as either a point of
origin or destination, (e.g., cargo movement from Japan to SEA, Europe,
the Mediterranean, etc.).

Worldwide Cargo:

Worldwide inbound and outbound cargo plus all inter/intra srea cargo.

Atlantic Area:

Refers primarily to Europe, the North Atlantic, Mediterranean, Rid-
East, and Africa (see Appendix C).

Pacific Avee:

Refers primarily to SEA, Japan, Korea, Ryukyu Islands, Philippines,
Taiwan, HAvaii, and other Pacific Islands (aee Appendix C).

Other Area:

Refers primarily to Caribbean, Central and South Anmerica, and Alaska.
(Intended to encompass all ateas of the world other than the Pacific
%nd Atlantic).

41)•
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Table lb

CO0MODITY CLASSIFICATION DEFINITIONS

Aircraft: Whole aircraft or complete fuselages, whether or not engines
are installed. Does not include spare parts, engines, aircraft repair
supplies, or boxed aircraft.

Ammunition and Explosives: Bombs, fuses, TNT blocks, caps, hand grenades,
powder, dynamite, or any other commodity which sust be alloted isolated and
specialixed stowage space in a cargo ship, or carried in an amunition ship,
or loaded and discharged at an amunition pier because of its highly explo-
sive nature. Does not include small arms amunition or radioactive waste.

Bulk: Unpackaged dry or liquid cargo such as coal, grain, ore, sulphur
fertilizer, and edible oils.

C .aeral: Any commodity other than aircraft, amunition and explosives,
radioactive waste, bulk, reefer, cargo-carrying trailers, privately-owned
vehicles, and special cargo.

Privattiy-Owned Vehicle (POV): A passenger vehicle belonging to an individual
rather than the Department of Defense.

Reefer: Perishable commodities such as veats, vegetables, fruits, butter,
eggs, and poultry which require refrigerated (chill or freese) storage at
prescribed temperatures while in Lransit to prevent deterioration or loss.
Does not include semi-perishable cargo stored In ventilated holds.

pjecia1: All wheeled and tracked vehicles and any comodity which weighs
more than 10.000 pounds or measures 35 feet or more in any dimension. Does
not Include privately-owndd vehicles, uncrated aircraft or stake or van
type cargo-carrying trailers.

Trailers Car(o-CarrytA: Relates primarily to tankers lifted on Militury
Sealift Coman OW ISCcontrolled "roll-on/toll-off" type ships.

i -%
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II. RESULTS

Prolected OD sealift cargo is presented in Tables Ila and lib. According
to this projection:*

A. In FY 72, total DOD worldwide sealift cargo will be 98,800 million
ton-miles, approximately seven percent less than the FY 66 total, Of this
amount approximately 73,000 million ton-miles will be Pacific in and out-
bound** tonnage while 16,700 million ton-miles will be Atlantic area in and
outbound requirements.

B. In FY 73, total worldwide cargo will drop to 67,800 million ton-miles,
approximately 19% higher than the FY 65 level. Of this total approximately
45,200 million ton-miles will be Pacific in and outbound cargo while 16,300
million will consist of Atlantic area in and outbound requirements.

C. In IN 74, 75, and 76, cargo requirements drop to approximately 48,600,
46,70u, and 46,600 million ton-miles respectively -- 10 to 15% higher than the
FY 61 level. Of these totals, Pacific area in and outbound requirements account
for 27,30, 25,700, and 25,700 million ton-miles, while Atlantic in and out-
bound cargo accounts for 15,800, 15,700, and 15,700 million ton-miles.

lablen 11c through I1h present a breakout of projected cargo by
commodity.

*The tnnAtge discussed here do not include eirtAln household goods
cargo- (TGhL. Code 3 and 4) not norrally handled through the Military Sealift
Command system and therifore not included In the W'C data base uaed In
developing thin projection, An estimate of this excluded cargo is shown
in parentheses in Tables lIA through Ilh keee *loa Appendix 1).

"See Table Ia for cargo area znd sovetwnt deflnitions used throughout
th16 paper.
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Table IeA

PROJKCTEV TOTAL DOD SKALIFT CANO a
- sTC iin ,5.00

"Revised Projection"

FY 72 FY 73 Fy 74 FY 75 FY 76-77

In and Outbound

Pacific 73,027 45,238 27,341 25,671 25,701
(76,149) (47,858) (30,034) (28,210) (28,243)

Atlantic 16,714 16,256 15,837 15,716 15,669
(19,081) (18,590) (18,164) (18,038) (17,984)

Other Area 2,384 1,633 1,395 1,370 1,366
(2,721) (1.864) (1,593) (1,564) (1,560)

Total In and Out 92,125 63,127 44,573 42,757 42,736
(97,951) (68,312) (49,791) (47,812) (47,787)

Inter/Intre Area

Pacific 5,042 3,501 3,014 2,941 2.933
(5035O) (3,749) (3,300) (3,219) (3,209)

At ;atie 1,680 1,167 1,005 981 978
(1,918) (1,33,) (1,147) (1,120) (1,117)

Total Inter/ntra 6,722 4,668 4,019 30922 3,911
(7,266) (5,079) (4,447) (4,339) (4,326)

TOTAL 98,847 674795 48092 46,679 46,647
(105,150) (73,405) (S4,265) (52,180) (52,143)

s/ Figures vithout parentheses ( ) do not taclude certain household
goods cargo (TOIL Code 3 ead 4) t'iet historically has been handled
exclusively by the Kilitary Traffic Mangeumnt end Terminal Service
(QI1) Iad therefore i Not included in the MSC date base used it
developing this projection. A tough estimte of WtD cargo L a

(S household roode -(TIL CSe 3 nd4) s eshoa to pteretbse
(e iAppemM ix i)
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Table 11b

PROJECTED TOTAL DOD SEALIFT CARGO a/
(M Tons in 000) b/

"Retvised Proj ection"

FY 72 F,; 73 FY 74 FY 75 FY 76-77

In and Outbound

Pacific 10,228 6,560 4,074 3,876 3,881
(10,665) (6,940) (4,475) (4,258) (4,266)

Atlantic 4,370 4,080 3,959 3,945 3,933
(4,996) (4,663) (4,542) (4,528) (4,514)

Other Areas 1,192 817 698 685 683
(1,361) (932) (797) (782) (780)

Total In and Out 15,790 11,457 8,731 8,506 8,497
(17,022) (12,535) (9,814) (9,568) (9,560)

Inter/Intra Area

Pdcific 2,420 1,666 1,435 1,400 1,396
(2,568) (1,745) (1,502) (1,466) (1,462)

Atlautic 800 557 478 467 466
(901) (635) (546) (533) (532)

Total Inter/Intra 3,220 2,223 1,913 1,867 1,862
(3,469) (2,380) (2,048) (1,999) (1,994)

TOTAL 19,010 13,680 10,644 10,373 10,359
(20,228) (14,808) (11,885) (1l.;93) (11,579)

a/ Figures without parentheses ()do not include certain household
goods cargo (TGBL Code 3 and 4) that historically h"s been handled
exclusively by the Military Traffic Managemnt and Terminal Service
(fmS), and therefore in not included in the MSC data base used in

developing this projection. A rough stimate of DOD cargo Inclding
HTMTS household goods (TGBL Code 3 and 4) is shown in parentheses
(see Appendix I).

b/ A Measurement Ton is equal to 40 cubic feet of cargo.
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Table Ic

PROJECTED TOTAL DOD SEALUrT CARGO a/b/
(1/Ton tlea in 000,000)

"Revised Projection" by Comodity

FY 72 FY 73 FY 74 FY 75 FY76-77

Household Goods 2,671 2,377 2,404 2,331 2,329
(8,974) (7,987) (8,077) (7,832) (7,825)

Reefer 2,966 2,397 2,340 2,253 2,252

Bulk 3,127 3,005 2,972 2,962 2,954

POV 6,468 6,076 5,942 5,761 5.756

Ammo 6,822 3,631 1,329 1,277 1.277

General 53,192 34,887 23,671 22,519 22,509

Trailers 831 774 757 754 752

Special 19,717 12,831 6.452 6,237 6,233

Aircraft 3,055 2,628 2,723 2,586 2,582

TOTAL 98,847 67,795 48,592 46,679 46,647
(105,150) (73,405) (54,265) (52,180) (52,143)

s/ Total# may differ from indicated sums due to rounding.
b/ figures vithou. patentheses ( ) do not include certain household

goods cargo (TOBL Code 3 and 4) chat historically has been handled
szcluatvely by the NZiltwy Traffic t 1" et and Terainl Serice
O(MTS), and theretore to not included Lt the MSC date be" used in
developing this projection. A rough estimate of DOD cergo Acludiej
HT10TS housohold ods (OL Cade 3 n )is ahow aai paraheses
("ea Aopandix 1).

s/ The coe0odity ff ireo are intended to provide a rough order of
magnitude indication of the way the projected cargo total LO
likely to be oplit amot coeuoditise Thee figures are not
intended for um a4 a bess for getI1*4 planhing,
Bf ased on a review of actual 1y 70 end PY 71 ton gee it appears
that the projected figures shown above for aircraft may be over-

stated.

10<
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Table IlId

PROJECTED PACIFIC (IN AND OUTBOUND) CARGO alb/
(Mi en Miles in 000,000)

"Revised Projection" by Coniodity

FY 72 FY 73 FY 74 FY 75 FY 76

Houaehold Goods 1,323 1,110 1,141 1,076 1,077
(4,445) (3,730) (3,834) (3,615) (3,619)

Reefer 1,984 1,480 1,426 1,345 1.346

BuIk .....

POV 3,307 2,991 Z.883 2,720 2,993

AMO 5,952 2,960 856 807 808

Gene-a1 42,067 25,174 15,331 14,345 14,362

Trailers .....

Special 15,740 9.444 3,423 3,227 3,231

Aircraft 2,643 2,220 2,282 2.151 2,194

TOTAL 73,027 45,238 27,341 25,671 25,701

(76,149) (47,858) (30,034) (26,210) (21,243)

.1 Totil may differ from Indicated sums due to rousdiag.
bi Figures vithout parentheses ( ) do not Include certain household

goods cargo (YGIL Code 3 and 4) that bitortcally has bean handlid
*xclustveIy by the Military Traffic Managemant and Thrloal Service
(N WS). and therefore i not included in the HSC data base used in
developing this projection. A rough estijmte of DOD cargo k "
M"U4TS hoehold tood (5OIL Code 3 aOd 4) is sboa ia parentthses
(so* Appendix 1).

STe comwodity figi.ares are inceided to provide a rough order of

magnitude indication of the way the projected cargo to tl is
likely to be aplit amocg coumodtiea. These figures are not
intended for uge a a basis for detA.led planning.

B i ased on a reviev of actual FY 70 and Y 71 tonnagee it appears
that the projected figures shown above for ailcraft May be over-
atated.

11l
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Table Us

PROJECTED ATLANTIC (IN AND OUTDOUN) CAROO a/b/
(H/Ton Miles in 000,000)

'Revised Projection" by Comodity

FY 72 FY 73 FY 74 FY 75 FY 76

Household Goods 1,003 989 986 984 981

(3,370) (3,323) (3,313) (3,306) (3,296)

Reefer 669 659 657 656 654

Bulk 2,841 2,802 2,794 2,788 2,780

POV 2,340 2,400 2,393 2,388 2,381

Amm 334 330 329 328 327

General 6,351 5,945 5,554 5,457 5,439

Trailers 669 659 657 656 654

Special 2,340 2,308 2,301 2,296 2,289

Aircraft 167 165 164 164 164

TOTAL 16$714 16,256 15,837 15,716 15,669
(19,081) (18,590) (18,164) (18,00'8) (17,984)

a/ Totals may differ from indicated ue. due to rounding.
/ Figures vithout parentheses ( ) do not include certain household

goods cargo (TCIL Code 3 end 4) that historically has been handled
exclusively by the Military Traffic Ma nsumut and Tertal Service
(MMZS), and therefore is not included in the HSC data base used in
developing this projection. A rough eastimate of DO) corgo in!4la.
?flS household zoods (TOIL Code 3 Mad 4) t shown to parentheses
(see Appendix 1).

c The comodity figures are intended to provide a rough order of
magnitude indication of the way the projected cargo total is
likely to be split amng commodities. These figures are not
intended for use as a basis for detailed planning.

d/ Based on a review of actual FY 70 and FY 71 tonnage, it appears
that the projected figures shown above for aircraft may be over-
stated.

i 12<
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Table Ilf

PROJECTED TOTAL DOD SEALYT CARCO a/b/
(M/Tons in 000)

"Revised Projectiou" by Comodity

FY 72 FY 73 FY 74 FY 75 Ff 76

Household Goods 516 478 526 517 517
(1,734) (1,606) (1,767) (1,737) (1,737)

Reefer 572 482 512 500 500

Bulk 604 604 651 658 656

POV 1,248 1,221 1,301 1,379 1,278

Ammo 1,317 730 291 283 283

General 10,266 7,012 5,184 4,999 4,997

Trailers 160 156 166 167 167

Special 3,805 2,579 1,413 1,385 1,384

Aircraft 590 528 596 574 573

TOTAL 19,010 13,680 10,644 10,373 10,359
(20,228) (14,808) (11,885) (11,593) (11,579

/ Totals may differ from indicated RMs due to rounding.
b/ Figures withouc parentheses ( ) do not include certain household

goods cargo (TGBL Code 3 and 4) that historically has been handled
exclusively by the Military Traffic Management and Terminal Service
(MTHTS), and therefore is not included in the HSC data ba. usood in
developing this projection. A rough estimate of DOD cargo Un luols
Wr4TS household oods "TGBL. de -3 Is shown in parentheses
(see Appendix I)

c/ The commodity figures are intended to provide a rough order of
magnitude Indication of the way the projected cargo total is likely
to be split among comwoditles. These figures ane not intended for
use as a basis fot detailed planning.

/ ased on a reuiew of actual FY 70 and FY 71 tonnagea ir appears that
the projected figures shown above for aircraft way be overstated.

j3%.
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Table IIg

PROJECTED PACIFIC (IN AND OUTBOUND) CARGO a/b/
(H/Tons in 000)

"Revised Projection" by Comodity

Y 72 IY 73 FY 74 FY 75 FY 76
Housebold Goods 185 161 170 162 163

(622) (541) (571) (544) (548)

Reefer 278 215 212 203 203

Bulk

POV 463 434 430 411 4$2

Ammo 833 429 128 122 122

General 5,889 3,737 2,284 2,166 2,169

Trailers - - - -

Special 2,205 1,369 510 487 488

Aircraft 370 3?2 340 325 325

TOTAL 10,228 6,560 4,074 3,876 3,881
fl0,665) (6,940) (4,475) (4,258) (4,266)

a/ Totals may differ from indicated sums due to rounding.
b/ Figures without parentheses ( ) do not include certain household

goods cargo (TGBL Code 3 and 4) that Uistorically has been handled
exclusively by the Military Traffic Management and Terminal Service
(MTMTS), and therefore is not included in the MSC data base used in
developing this projection. A rough estimate of DOD cargo including
MTMTS household goods (TGBL Code 3 and 4) is shown in parentheses
(see Appendix 1).

cJ The commodity figures are intended to provide a rough order of
magnitude indication of the way the projected cargo total is
likely to be split smong comodities. These figures are not
intended for use as a basis for detailed planning.

d! Based on a review of actual FY 70 and FY 71 tonnages, it appears
that the projected figures shown above for aircraft may be over-
stated. 14 <
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Table IIh

PROJECTED ATLANTIC (IN AND OUTBOUND) CARGO a/b/
(H/Tons in 000)

"Revised Projection" by Commodity

FY 72 FY 73 FY 74 FY 75 FY 76

Household Goods 261 247 247 247 246
(077) (830) (830) (830) (827)

Reefer 174 165 165 165 164

Bulk 739 701 699 700 698

POV 608 600 598 599 598

Ammo 87 83 83 82 82

General 1,651 1,486 1,389 1,370 1,365

Trailers 174 165 164 165 164

Special 608 577 575 576 575

Aircraft 43 41 41 41 41

TOTAL 4,370 4,0O 3,959 3,945 3,923
(4,996) (4,663) (4,542) (4,528) (4,514)

a/ Totals may differ from indicated sums due to rounding.
b/ Figures without parentheses ( ) do not iuclude certain household

goods cargo (TGBL Code 3 and 4) that historically has been handled
exclusively by the Military Traffic Hanag.ement and Terminal Service
(MTHTS), and therefore is not included in the MSC data base used in
developing this projection. A rough estiate of DOD cargo including
MTMTS household goods (TGBL Code 3 and 4) is shown in parentheses
(see Appendix I).

_/ The commodity figures are intended to provide a rough order of
magnitude indication of the way the projected cargo total is
likely to be split among commodities. These figures are not

intended for use as a basis for detailed planning.
d/ Based on a review of actual FY 70 and FY 71 tonnages, it appears

that the projected figures shown above for aircraft may be over-

stated.

15<
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I. INTRODUCTION

The purpose of this portion of the Sealift Procurement and National
Security (SPANS) Study is to develop a basis for evaluating the wartime
general cargo shipping capability which U.S.-flag commercial assets can
provide by projecting the future size, composition, and productivity of our
general cargo fleet. The year 1976 was selected for specific examination
of the U.S. Merchant Marine because that is the outmost year for which the
Department of Defense has projected its forces and programn in the current
Five-Year Defense Program, and thms serves as the basis of the deployment
analyses of SPANS Part III.

The principal outout of this section of SPANS is a calculated merchant
fleet that is dependent on the quantity of cargo available and the productivitv
of the individual ship type on specified trade routes. Since the indenendent
variable within this analysis is the estimation of cargo, this asnect will
be covered first. The total cargo available to U.S.-flag operators consists
of commercial cargo, non-DOD government impelled cargo, and DOD cargo. These
components will be examined separately and then combined to create total cargo.

)C,



1I. CARGO FORECASTS

A. Foreign Trade Commercial Car o

The waterborne commercial cargo forecast was developed from two

analyses. rhese analyses constitute an on-going Maritime Administration

effort entitled, "A Long-Run Prediction of United States Seaborne Trade from

1970-1990." which is included as Appendix A , and a completed DOT effort entitled
"Transoc'ani: Cargo Study."**

. of these analyses predict the volume of U.S. foreign trade

base c-i economic influences. The difference between the efforts lies in
the manner in which overall values are subdivided into specific classes of

commodities. The actual numbers used in the foreign trade cargo forecast

have been generated by means of the model described in Appendix A. The study

in Appendix A indicates that supnly and demand are the economic factors that

most influence 'he size and structure of trade between any two repions.
Historically, demand appears to be more significant than supply when economic

activity is considered. "Real income" or gross national product (GNP) is a

national measure of demand, and may therefore be the principal measure for

economic activity. This implies that U.S. imports depend to a given extent
upon U.S. CNP, and that U.S. exports to a particular foreiRn region likewise

depend on the "real income" or (NP of that region. This hypothesis was

evaluated by d.ita taken from the years 1963-1969 and displayed a satisfactory

statistical correlation.

* Appvndix A of Part I1-3i represents a first step toward making long-range

economic forecasts in the area of seabornt: trade. As data were not always
available and the state of the art of such forecasting is in its Infancy,
results of this study should not be taken as absolute indicators of the

future and should be used carefully. The following controversial areas

in ecotomic forecasting, which directly impact on Appendix A, snould be
noted: (1) theeo are unresolved conflicts within econoptic theory

rot.rding ionj;-rantv economic forecasrts; (2) current seaborte trada
forocasts iivu relied on extensive extrapolattions from a small data base;
and (3) current seaborne trade forecasts are weakened by the iubility to
iredict the effect of :4uci ovents tas dollar devaluation, britain's entry
into tille (:otolot l.rkut, atd expanded trade witit Communist nations. Whilo
tiittit controvursiLea exist, Appendix A is the b est estimate currently

4avallAu'l, ,And it useful in the role of providing input data for U.S#

commrcial u)jpping capability in 1976. In th* SP.S Study, this data
13 uged aS4 ai upper bound.

T transoc;catic Cargo Nstudy, 0oT-hUS-A9-U24 , U.S. vepartment of Transportation,
Off ice aif Systems RequIremonts, Plang and Information, by Planning Research
Corporation, larch 197l.

19<~
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This technique was used to predict annual tonnage of U.S. waterborne
imports and exports for 38 commodity groups categorized by mode of shipment
(i.e., general cargo, dry bulk, liquid bulk, etc.) for 19 major world i'egions
for the years of 1972 through 1976. These regions in conjunction with CONUS
origins and destinations were translated into trade routes.

Specific trade routex were selected as containing the predominant
fraction of U.S. commercial trade and government impelled cargo. These routes
are defined below and are described by maps in Appendix B.

Trade Route U.S. Coastal Area Foreign Area

4 Atlantic Caribbean
5-7-8-9 North Atlantic U.K. and North Europe

10 North Atlantic Mediterranean
12 Atlantic Far East
13 South Atlantic & Gulf Mediterranean
18 Atlantic & Gulf India, Persian Gulf, Red Sea
21 Gulf U.K. and North Eurone
22 Gulf Far East
29 Pacific Far East
32 Great Lakes U.K. and North Europe

While the foreipn trade cargo analyses provided projections for
1972-1976, only the trade data for 1976 was used for the merchant fleet
analysis. The total U.S. waterborue foreign trade Predicted for 1976 is
743,501,980 long tons, composed of exports of 329,494,840 and imports of
414,007,140 long tons. The trade routes of interest (4, 5-7-8-9, 10, 12, 13,
18. 21, .2, 29. and 32) carry 462,773,690 long tons, composed of exports of
236,005,140 and imports of 226,768,550 long tons. The percentages of the
total foreign waterhorne trade represented by the trade routes of irterest
are,

Total Porsian Trade Trade RouteCrout) Ptnent of Total

Exports 329,494,840 236,005,140 71.7
Imports 414.007,140 j 68 50 54.5
Total 743,501,980 462,773,690 62.2

The cargo was examined in detail, comWodity by commoJity, and "areostod
into the three major cargo eateRories of peneral, dry bulk, and liquid bulk.
The 1972-1976 projections for general, dry bulk, and liouid bulk cartoes for
the trade routes of interest are contained in Appendix C. for the analvs.
only the 1976 general cargo projections were of interest.* In 1976, the
percentage of total long tone of foreign trade *eneral cargo projected to
move on the trade routes of interest are:

eWIth one exceptitm Industry advisors have indicated that they expect
to carry one percent of the Jry bulk cargo exports on Trade Route 29. This
cargo totals 56,844^,0 long tons, one percent of this figure vith a MiT to
L/T ratio of 1.25 equals 710,S60 H/T. This smount of cargo to added into
Trade Route 29 totals In Figure Its.
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Total Foreign Trade Trade Route Group

General Cargo._ General Caro._ P erent of Total

Exports 41,933,670 25,748,590 61.4

Imports 63554 780 4O1156290 63.2
Total 105,488,450 65,904,880 62.5

Since long tonnage is not a usable yardstick for measuring required
shipping capacity for the projected cargoes, it was necessary to convert the

long tons to measurement tons (a capacity measueement). A well established

reference* was updated to provide appropriate long ton to measurement ton

conversions for different commodities. These conversion factors, expressed
in terms of measurement tons (,!/T) per long ton (I/T), are as follows:

Commodity Group Stowage Factor a/

Fresh Foods 2.25

Dried Foods 1.50

Live Animals 10.00

Other Farm Feed 1.75

Beve rages 1.40
Crude and Semi-Finished Textiles 4,00

Finished Textiles 2.)0
Paper 2.50
Other Vegetable Fibers 4.00

Industrial Chemicals 1.25
Hides and Skins 1.50
Rubber 1.70

Finished & Semi-Finished Steel Mill Products .50

Finished Metal Products 4.00
other Finished tetal 2.50
Eiectrical Machinery 4.00

Construct ion Machinery 2.00
Industrial Machinery 2.00
Agricultural 4atchinery 2400
Civilian Aircraft 15.00
Trucks and Busses 15.00

Textiles 5.00
Hedicinal 3.00
other 'Non.- )urable 3.00
IHousenold 6.00
Other Dhurablt Cood 3.00
Other (Not Elsewhere Classified) 3.00

A/ These gtowa.c factors *re dependent ott the mix of cargoes
within the conwodity proup. In spectfic cases, the atx

variations are sufflient to create mWdif-ed stowage
factors between exports and imports and betveen trade
routes. Thoue exceptions are shown in Appendix t).

The detailed conversion from lone tonx to meanuremrnt tons for
each of the trade row:,ea of interest for 1976 Ito oveente in Appt'ndtx I). The
A49),reg4te lonet ton and measurement ton levols of genera4 cargo coimodities
for lglb are di'plAv0,d In FViure lla.

* lqo~rj.L .hJ L S .n , Joseph L.eemlng, hureau of Foreign and Domesctc
Cowmrce, U.S. t~partment of Coqmerce, 1942.



Figure Ila

1976 FOREIGN TRADE GENERAL CARGO

Trade Im]ports ____ Exvorts

Route L/T MLT __! MIT

4 6,613,460 10,517,340 3,200,510 12,398,520

5-7-8-9 6,038,070 20,510,350 2,750,910 7,316,300

10 2,145,150 5,126,400 1,194,530 2,677,960

12 6,220,190 18,009,150 1,288,380 3,140,260

13 826,150 1,746,500 2,502,590 4,944,090

18 1,214,220 2,346,320 938,330 2,635,400

21 3,107,780 7,110,000 7,421,490 11,583,100

22 3,280,780 5,975,380 1,189,640 2,437,190

29 7,158,190 22,212,610 5,047,758 10,355,720

32 3,672,750 5,481,700 782,900 1,372,580

* Certain snips provide service over multiple trade routes. Although the

ships might be carrying cargo in a non-direct route this cargo would be

allocated to its appropriate trade route. As an example, consider a ship

loading cargo in the :lediterranean for the Gulf but first transiting to

Northern Europe to collect cargo for New York. The ship itinerary could be

,lediterranean-Northern Europe-U.S. North Atlantic-U.S. Gulf. The cargo

would be properly apportioned between Trade Route 5-7-3-9 and Trade Route 13.

Since the waterborne trade projections are based on Census Bureau

data, these projections include all government impelled cargo with the exception

of Department of Defense cargo. The DOD cargo is not foreign trade And is

excluded by its nature. However, Department of Agriculture Public Law 480

cargo, sometimes called "Food f'c Peace," was specifically screened out of

the Census data base because the P.L. 480 exports are dependent on a much

different set of influence f;ictors than normal trade. The DOD and P.L. 480
cargoes will he addressed in subsequent paragraphs.

B. Public Law 480. Carg

P.L. 480 is concerned with exports of U.S. agricultural commodities

shipped under authority of the Agricultural Trade Development and Assistance

Act of 1954 and subsequent amendments. Over the past 10 years, yearly P.L. 480

shipments have fluctuated from a hiph of over 17,000,000 long tons to a low

of approximately 10,000,000 long tons. Over the same 10-year span, shipments

of wheat have consisted of over 70% of total commodities exported under this

law. The second largest commodity, rice, has totaled 10% or less of the
wheat exported. Informal discussions with the Foreign Agriculture Service
of the Department of ARriculture have indicated that total P.L. 480 shipment.

are expected to approximate 10,000,000 long tons annually through 1976

and that wheat shipments will comprise an equal or larger fraction than

before. The predicted destinations and tonnages of the 1976 P.L. 480

exports are: 22'
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Trade
.Destination Tons Route a/

outh Asia;l (India, Pakistan, Thailand, Vietnam) 4,000,000 18
'liddle I:;at (Turkev, Israel, Arab Nations) 2,000,000 13
I'ar I:a-t (Korea, Taiwan, Japan) 1,500,000 22
L.atin America 1,500,000 1, 2
Africa 500,000 14, 15
H'i s;c. 500,000

a/ Ti o trade routes shown are based upon expected origins and destinations.
)Llr trade routc!; such a% IT 29 carry small quantities and are included

Trade routes 18, 13, and 22 are analyzed in this study, and so the
P.1,. 480 carpoes on these routes will be considered for their impact. Over
the past seven years (1964-1970) approximately 50% of the P.L. 480 shipments
have been carried by U.S.-flag ships; during this same period of timer 62%
of U.S. carriage was in general cargo ships. Under normal circumstances,
this same percentage (62% of 50%) could he considered in effect in 1976. How-
ever, the U.S. is currently in the process of developinq a fleet of bulk cargo
ships which could be more appropriate for shipments of part of these cargoes.
To account for this, it is assumed that not more than 50% of U.S.-flag P.L. 480
carriage will be on general cargo shins. These factors give rise to tonnages
of 1,000,000 long tons on TR 18, 500,000 long tons on TR 13, and 375,000 long
tons on TH 22. A conservative stowage factor of 1.1 produces measurement
tons of 1,100,000, 550,000, and 412,500 to be added to TR 18, TR 13, and
TR 22, respectively.

C. DOD C ar2q

The projections of the D)epartment of Defense peacetime shipping
requirements for the period of 1972 to 1976 are nresented in Part Il-A of the
SPANS Study. The followinp additional procedures were necessary so that the
data could be used in the merchant fleet analyses:

1. identification of the split between inbound and outbound DOD
shipping, and

2. the establishment of relationships between ports of origin and
ports of destination.

This latter item permitted the final step of inserting DOD shipping require-
ments into trade routes.

Because much of the DOD cargo projection data is classified, the
details are presented in Appendix E to keep the body of Part II-B unclassified.
It is useful here to present the steps performed in the DOD cargo analyses
and relate them to Appendix E.

1. The inbound and outbound distribution of cargo between CONUS-
Pacific shows a distinct difference between the 1960-1965 average and the 1960-
1970 average. The 1960-1965 average was utilized in order to reduce any bias
created by the Vietnam conflict. This data is shown in Appendix E, Tables
1, 2a, and 2b. 23<
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2. The projections of the percentage of troon support and percentage
of military assistance by area are shown in Appendix 1, Table 3, while the
conversions to measurement tons, also by area, are in Table 4.

3. The percentaga split of DOD cargo by CONUS origin, obtained from
FY 64 and 65, is shown in Table 5.

4. Tables 6a and 6b applied the percentage of shipping split by origin

to the cargo required at the destination.

5. Assuming all military assistance cargo is outbound, and applying
the split between outbound and inbound cargo for troop support derived earlier,
Tables 7a and 7b show the quantity of measurement tons outbound for each
destination and origin pair.

6. Tables 7a and 7h also show the relationship of specific trade
routes to origin and destination pairs.

7. Dry L'.,lk going to the Atlantic is assumed 100% outbound but
is relatively small under any circumstances.

8. The conversion from fiscal year data to calendar year data was
performed by selecting 50% of each adjoining fiscal year and adding to create
a calendar year.

Some interesting observations pertinent to the DO!) cargo are self-
evident from the Cy 1976 projection of DOD cargo. The largest fraction of the
DOD general cargo is outbound; on the trade routes examined, approximately 80%
is outbound. Conversely, the larger fraction of commercial cargo is inbound;-
on the same trade routes, approximately 63% is inbound. On all of the trade
routes of interest, except Trade Route 21 and Hawaii/Ruam, the majority of
DOD general cargo runs counter to the majority of commercial general cargo.

The outbound DOD cargo shows the following relationship to outbound
commercial cargo for those trade routes carrying a significant volume of DOD
cargo (expressed in thousands of measurement tons).

Commercial Exports Outbound
Trade Route With PL-480 DOD DOD Percent Add-on

5-7-8-9 7,316 1,973 27.0
10 2,678 440 16.4
12 3,140 317 10.1
13 5,494 124 2.1
21 11,583 290 2.5
22 2,850 234 8.2
29 10,356 2,335 22.5

Hawaii/Guam 4,706 462 9.8

The inbound DOD cargo on the same routes shows the following relationship
to the inbound commercial cargo. 24-



Inbound

Trade Route Commercial ImQjrts TX)D DOD Percent Add-on

5-7-8-9 20,510 589 2.9%
10 5,126 95 1.9
12 18,009 61 0.37
13 1,747 37 2.1
21 7,110 87 1.2
22 5,975 48 .85
29 22,213 270 1.2

Hawaii/Guam 2,194 140 6.4

D. Dontestic Commercial Cargo

In order to incorporate all routes that will contain significant
shipping capai!llty, domestic routes from CONUS to Puerto Rico and to
Hawaii/Guam have been included. Comprehensive trade forecasts- such as those
used for foreign trade wure not available. Historical data was obtained
from the Office of Financial Analysis, Federal Maritime Cotiission. This
data consisted of the waterborne trade carried bv liners between WONUS and
Puerto Rico and CONUS and Hawaii/Guam during the years 1963 to 1969. No
data was available on irregular or tramp carrlage.

The development of shipping requirenrnts for these routem required two
assumptions:

-= Current relation~hips bt!tween lir.er carriase ard irregular

carriage (non-bulk) will continue through 1976.

-- Current fleet oneratlon and utilization on these routes aro
at least break-even.

Regressfun analvsts of the historical trade date and subsequent
projections supplied the following forecast of liner carriate fn 1976.

1969 17

Pterte Rico 6,995,000 MIT 10,854,000 HiT
UAWiAH/Auam 3,782,000 M/T 6,899,000 MIT

Utilizins the two assumptions described earlier with respect to
c-anstancy of the relAttonohip between cargo and ships allovs the comoutation
of 9hipS on the routea in 1976 as follost

Tjraeocted i196
Trade carried currentlv X ships currettly on route* - ships projected id 1976

*Onlv eleven of the thirteen ships on Hautiilt-uam are used as a bases

25<
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E. T t:aLS,,ar-0

The foreign trade commercial, DOD,'.L. 480, and domestil.commercial
cargoes total as follows:

Figure lid

1976 GENERAL CARGO
(000 M/T)

Trade Route Inbound Outbound

4 10,517 12,399
5-7-8-9 21,099 9,289

10 5,221 3,118
12 18,070 3,457
13 .1,784 5,618
18 2,346 3,735
21 7,197 11,873
22 6,023 3,084
19 22,483 12,691
32 5,482 1,373

Puerto Rico - -
Hawaii/Guam 2,334 5,168

26<
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III. AERCHANT FLEET FORECASTS

In the pact, fleet forecasts accomplished by the Maritime Administration
and the Department of Defense were based upon hypothetical ship life rules.
The initial effort of Part II-B was to improve the "ship-life" forecasts by
ensuring that che data used were current and correct. After completion of

this effort, forecasting was undertaken of the impact of the elements of
supply and demand in the world shipping market on the U.S. Merchant Marine.

In all, four forecasts were developed for the SPANS Study:

(1) Pessimistic Fleet,

(2) Programmed Fleet,

(3) Economic Fleet, and

(4) Excursion of Economic Fleet

The first two fleets were based upon ship life rules; they difier from each
other only in that the pessimistic fleet assumes uo new construction beyond
vessels currently contractually obligated wh4reas the programued fleet con-
tains general cargo ships currently programmed for construction and opera-
tion by 1976 under the President's Maritime Program. The economic fleet
and its excursit'n, which use the proramed fleet aR a base in anal]yzin.
the impact of economic facto's on the U.S. Merchant )1arinc, differ as to the
market penetration which is assumed for V.S.-flag operators.

A. Pdasimistic and Programmed Fleet Forecasts

The Maritime Administration Operational Ship File and the Navy's
Shipping Information System were used as a base to identify the current
general ca.qo fleet, general cargo vessels under construction, and general
cargo jessel. under contract for construction. Against this information,
the following shiplife rules were applied:

27<
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(1) Vessels to be phased-out 25 years from date of construction,

(2) For vessels which have undergone major reconstruction, vessels
to be phased-out 15 years from date of reconstruction or 25 years from date
of construction, which ever is later.

For the SPANS Study, major reconstruction was defined as any ship change which
significantly modifies the ship type or ship capacity and has in the past
exceeded $2.25 million.

Applying these rules against the current fleet provided a forecast
for 1976 which was divided into shipping company fleets. The fleets of each
of 15 companies were sent to that company for verification or correction.
The following companies responded to this information request:

American Mail Line, Ltd.
American President Lines, Inc.

Lykes Bros. Steamship Co., Inc.
Moore-MicCormack Lines, Inc.
Pacific Far East Line, Inc.
Prudential-Grace Lines, Inc.
Sea-Land Service, Unc.
Seatrain Lines, Inc.
States Marine-Isthmian Agency, Inc.
States Steamship Company
United States Lines, Inc.
Waterman Steamship Corporation

The information from these companies was integrmted into the original
forecast along with the most recent periodic reports from the Maritime
Administration Office of Ship Construction, "Shipbuilders Progress Report"
and the Maritime Administration Division of Statistics, "Quarterly Ship
Employment Report" and "Monthly Status of the Merchant Marine". The result
was the pessimistic forecast summarized in Figure Ilia.

The vessels added to the pessimistic fleet to form the programmed
fleet are those for which the Maritime Administration has received substantial
corporate interest and in some cases preliminary subsidy applications. These
additions are:

Number Type Design

6 Containership SL-7
5 LASH C8-S-81d
2 LASH C8-S-81b
4 RO/RO Ponce de Leon Class

The programmed fleet is also shown in Figure Ilia.

28<
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Figure Ila

1976 U.S. FLAG GENERAL CARGO FLEET

ShPix TpPessimistic Fleet Programmed Fleet

Freighter 143 143
Containership 118 124
Partial Containership 18 18
Combination Passenger/Cargo Ship 4 a/ 4 a/
Barge Carrier 21 28
Roll-)n/Roll-Off Ship 5 9

309 326

a/ Two ships, the MIonterey and the Hariposa, are not included.

B. Economic Fleet Forecast

The economic fleet developed for the SPANS Study can be defined as a
U.S. general cargo fleet which is economically supportable through available
cargoes on each trade route over which that fleet is distributed.

.n addition to the projection of cargoes already described, the

creation of the economic fleet required:

-- identification of the number of vessels of the programed
fleet which are to be operated on the different trade routes;

-- measurement of th6 annual cargo carrying capability of each
ship type on each trade route;

estimation of the market penetration vhich U.S. Flag
general cargo ships can achieve on each trade route;

calcilation of thk breakeven vessel utilization (% of
annual carrying capacity realized)for every trade route;
and

-- identification of the vessels which are most compatible
with tha cargoes of each trade route.

With this information, calculetions can be made showing whether there is an
excess of U.S. Flag general cargo vessels on the various trade routes or
whether i deficit exists. Vessels can be shifted from one trade route to
another to offset any imbalances. The specifics o! the development of
this information are presented in the next several sections.

29<
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It should be noted at this point that the economic fleet forecast
involved 13 of 62 U.S. foreign trade routes and the domestic routes to
Puerto Rico and Hawaii/Guam. These 13 trade routes represented 62.5% of
all fore1z, trade general cargo moving in and out of the United States as
projected for 1976, and 2/3 of the U.S. foreign trade general cargo fleet.
For the remainder of the trade routes, the pessimistic/programed fleet
forecast was used. (On these other trade routes, there was no differences
between the pessimistic and programed fleets.)

1. Vessel Distribution Over Trade Routes of Interest

The number and types of vessels expected to be operating on the
trade routes of interest, based upon current or proposed operations, are as
follows:

Figure IlIb

Programed Fleet on Foreign and Domestic Trade Routes of Interest a/

Trade Routes
Vessel Puerto Hawaii
Type 4 5-7-8-9 10 12 13 18 21 22 29 32 Rico /Vua. Total

Freighter 2 0 7 7 5 0 0 15 24 0 0 0 60
Containership 0 24 9 16 0 0 0 0 29 0 17 13 108
Partial
Contaslrship 0 0 0 0 2 2 3 4 2 0 0 0 13
Barge Carrier 0 0 5 0 0 5 9 0 6 0 0 0 25
Roll-On/
Roll-Off Ship 0 0 0 0 0 00 4 0 3 0 7
Total A I 1I ~f 11I 1 1

a/ Tho difftrences between the programed snd. pssimistic fleet on these
routes er the addition of six containerships (SL-7) on Trade Route 12,
six LASH ships on Trade Route 21, one LASH ship on Trade Route 10, and
four roll-on/rOll-off ships on Trade Route 29. The containerships and
L.SHh have been arbitrarily distributed, based on a preliminary sses#-
imnt of excess cargo on routes suitable for these classes of ships. The
roll-on/roll-off ships placements are based on actual subsidy applica-
tione which have been filed with the .aritime Administration.

2. A&utal CarryinA maecity

The productive capacity of these ships can be calculated in two
basic ways. The first method generates a theoretical xium capability and
is based on the folloring assumptions: 30<
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(a) Each trade route consists of a two port itinerary;

(b) Port time depends solely on load/off-load capability of

the ships;

(c) Each trade route has a mean distance as follows:

Figure IIIc

Trade Route One Way in Nautical Miles

4 1,400
5-7-8-9 3,500

10 5,000
12 12,200
13 6,300
18 15,500
21 6,200
22 11,600
29 7,000
32 4,000

(d) Sea time is proportional to ship speed and mean distance.

The second method is based on historical lata for actual voyag,,
times of specific ships on specific routes. The annual productive capacities
were totaled for each ship type for each route. Specific historical data and
sources are listed in Appendix F. The voyages per year, a measure of annual
productivity, for each method are shown in Figure II1d. It is important
to note that for a fixed number of ships, a substantial variation in fleet
annual capacity can be obtained by shifting ships onto different trade router.
The number of voyages per year is directly proportional to annual capacity;
longer routes generate lower capacities.

For the remainder of this analysist, the current practice factors
will be used. These voyages/year calculations result in the annual carrying
capacities, as shown in Figure IIe.

3. Penetration

:urcent data have been obtained relative to U.S. Flag penetration
(percent of total cargo carried) into the comercial cargo. Since the
President's 4aritime Program of shipbuilding instituted a major effort in
market daeelopmant, it can be assumed that by 1976 U.S. Flag penetration
would increase. Extensive discussions with industry representatives have set
the projected trade penetration factors as reasonable standards. figure Ulf
shows the current penetratioi comparei to the projected penetration for
each of the trade routes.

31<
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Figure hMd

Trade , _Voyages/Year
Route Vessels Current Practice b( Theoretical

4 Freighter 13.4 22.0

5-7-8-9 Contain-arship 12.5 19.9
Freighter 7.5 14.6

10 Containership 10.0 14.7
Freighter 6.1 10.6
Barge Carrier 9.7 16.0

12 Containership 7.0 7.2
Freighter 5.6 5.3

13 Freighter/Partial Containership 4.7 9.0

is Partial Containership 2.5 4.1
Barge Carrier 3.75 5.7

21 Freighter 6.25 8.7
Barge Carrier 10.0 13.2

22 Contaionrship 8.75 8.7
Freighter 3.6 6.0

29 Containership 12.0 12.4
Freighter 4.8 8.9
barge Carrier 8.3 11.9

32 Freighter 6.0 !/

a/ Since thoere are no U.S.-Flag operators currently on Trade Route 32,
last available data (1967) twa unod.

b An apparent discrepancy exbts between tho current practice on
Trade Rouce 29) and Trade Hloute 12. Although Trade Route 12 sea
distance t. conwiderably gruater than Trade Route 29 there are
more voyages per year alsnn on Trnde Route 12. This fact atews
from the ext nstve time spent betwon foreign parts on T., 20.
Thene shtps are probattly .pOnding an inordinate anount of time
servicing Southeast Asia. All compantea that reported data showed
similar situations.

32<
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Figure IlIf

Cuz rent Projected
Trade Route Penetration Penetration

4 14.5% 20%
5-7-8-9 24.9% 30%

10 26.8% 30Z
12 15.6% 20%
13 20.3Z 20%18 32.0% 35%
21 3.0% 10%
22 16.3% 20%
29 23.5% 25%
32 0.0% 20%

Puerto Rico a/ 100.0% 100%
Hawaii/Guam / 100.0% 1002

./ Protected by cabotage lave.

In order to illuminate the Impact of varying levels of penetration, a set
of penetration levels ranging from 20 to 45 percent is used. The fleet
utilization, in terms of percentage of annual carrying capacity which will be
utilized, Is displayed as a function of penetration Into the comercial cargo
projected. The equation used to derive this table t:

% utilization - (2 penetration)(M/T of trade route cargo)
CTIT of mmual carrying capability of all
ships in trade route)

Figure INS

1976 PRCENT POGRAMMhED MLET UTILIZATION

COIERCIAL EXCPORTS

Tride Route 4 5-7-8-9 10 12 13 i8 21 22 29 32

2 Penetration

20 100 22.7 13.8 23.3 57.7 67. 66.2 35.7 16.6 100
30 34.1 20.8 35.0 86.3 100 99.3 53.6 24.9
40 45.4 27.6 46.6 100 100 71.4 33.2
45 51.1 31.1 52.4 80.3 37.4

20 100 63.6 26.2 100 20.1 $9.9 37.1 $7.S 38.2 100

30 95.5 39.5 30.1 89.9 60.6 100 57.340 100 32.4 40.2 100 74.2 76.445 59.1 45.2 83.5 86.0

34<
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The inclusion of PL-480 cargo projected to be carried on U.S.-
Flag general cargo ships, as well as the estimated dry bulk carried on Trade
Route 29 (on general cargo ships), generates the following modified utilization
rates:

Figure II1h

1976 PERCENT PROGRAMMED FLEET UTILIZATION

COMMERCIAL EXPORTS PLUS PL-480

Trade Route 13 18 22 29

% Penetration

20 89.1 100 65.9 22.8
30 100 82.4 31.1
40 100 39.4
45 43.6

V.S.-Faln commercial shippinq will carry between 50 and 1002 ot the
0i)0 cargo; the 502 minimum is a legislative mandate. To demonstrate the tmpact,
of 0O) careo, a ratrix can be created showinp nercent DD cargo carried as one
axis, percent Penetration into commrcial trade aR the other, with the result
being fleet utilizatinn at the intersection. ror this effort, Trade Routes 5-7-8-9,
10, and 29 were selected. (See Figure fill) In the economic fleet analysis,
752 of E)M cargo on each route was assumed to be corred hv l.S,-Flag general
cargo commorcial ships.

4. Economic Utilization

To determine the eppropriate atumber of ships for the economic
fleet on each trade route, break-even utilization factors were calculated.
The initial set of breakevon factors was calculated from the economic 4Aalysis
accompanying subsidy applications from Industry. These values were modified
by industry analysis and the new numbers were critically evaluated,5 Sine*
many trade route contained a mix of ships, a weighted factor was developed.
One additional limit was Imposed. A lower bound cf S0X was established in
order to maintain a conservative approach. These utilization factors are
shown in Table 11-1.

S. Compatibility of Vessels and Trade Route Carxoes

When vasels were to be added or deleted from a trade route, the
followinA priorLties (most desired to least desired vessel type) were used:

*Appandis V list factors and their Industry sources.

... ..3..
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Figure IIIJ

2 Commercial PenetrationZ Of DCargo 20 30 40 "

Trade Route 5-7-8-9 Exports
0 22.7 34.1 45.4 51.150 38.0 49.4 60.8 66.475 45.6 57.0 68.5 74.0

100 53.3 64.7 76.1 81.7
Trade Route 5-7-8-9 mport,

0 63.6 95.5 100 10075 68.2 100750 70.5100 72.8
LLde Route 10 Emxrts

0 13.8 20.8 27.6 31.1
50 

19.5 26.5 33,4 36.875 22.4 29,3 36.3 39.725.2 32.1 39.1 42.5

Trade Route 10 Iports
0 

26.2 39.5 52.4so52. 59.150 27.6 40.9 54.0 60.6
100 29.0 42.2 55.5 62.1

Tr o Rut io
0 22.8 31.1 39.4 43.6s 32.4 41.2 49.5 S3.775 37.9 46.2 5.s 5 8.7100 42.9 1.2 59.6 63.7

0s 38.2 57.3 76.4 36.075 19.5 58.6 77.7 87.3
100 40.7 59.6 79.0 88.6

i• 36;<



20

Figure IlIIJ

Trade Routes
Puerto Hawaii

Vessel Type 4 5-7-8-9 10 12 13 18 21 22 29 32 Rico /Guam

Freighter 1 3 2 2 3 3 3 3 2 1 3 2
Partial
Containership 2 2 3 2 3 2 2 2 3 2 -

Containership - 1 1 1 2 - - - 1 - 1 3
Barge Carrier - - 1 1 1 1 1 1 1 - -
Moll-0n!Roll-

Off Ship - - - - - - 2 - 2 -

6. Analysis

The number and type of ships required for each trade route were
determined by a simulation technique wherein each trade route commenced with
the programmed fleet as a baseline, with high priority ships added or low
priority ships deleted, one by one, until the required utilization was reached.
This process has been plotted on Table H-I And the graphs in Appendix H. Of
the trade routes analyzed, seven required more ships than are currently scheduled
to operate on that route, based on the programed fleet projections and distri-
butions. The remaining five routes required fewer vessels. The seven trade
routes required 03 additional vessels and the five trade rotes had an excess
of 2i vessels. These 25 vessels were shifted to one of the seven trade routes
to offset imbalances. Also, an additional 38 new construction vessels were
required to meat the cargo movement demands. All of the old vessel redistri-
butions and new vessel allocations were based upon the'vessel priorities
established in Figure I1J.

Figure 111k shows the economic fleet by trada route and ship type
developed through the above procedure. For comparison purposes, the programed
fleet, which was the baseline mix, is shown in parentheses. An excursion
analysis was conducted to test the sensitivity of the .results to predicted
market penetration levels. Appendix G shows the economic fleet by trade route
and ship type assuming that current Ventration levels are maintained and
not increased through 1976.

The last step in this analysis is the inclusion of vessels from
all other foreign and domestic trade routes not included in the economic
fleet analysis. The vessels to be included are those projected in the
programmd fleet projection. However, the programed fleet vessels include
27 freighters, 4 containerships, and 2 HO/ROs currently under time charter
to the 1Ulitary Sealift Comand and not supported on the other trade routes.
These veasels are therefore subtracted from the progrmmed fleet. (See Pigure
tt37 <
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Figure III1

Programed
Fleet Ves- Currentlv Vessels to
sel from Non-Supported be added to
Non-Analyzed Time Chartered Economic

Sh~~peTrade Routes Vessels Fleet

Freighter 83 27 56
Containership 16 4 12
Partial Containership 5 0 5
Combination Passenger/ (less) (equals)
Cargo Ship 4 0 4

Barge Carrier 3 0 3
Roll-On/Roll-Off Ship 2 2 0

113 33 8
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IV. RESULTS

The economic fleet analysis and excursion have produced the following
results regarding the size, composition, and productivity of the U.S. Merchant
M.arine in 1976. These results are compared against the pessimistic and

programed fleet projection in number of ships; all four fleets are compared

against the latest type of breakbulk freighter C5-S-75a, on a hypothetical
route. The basic differences in composition between the fleets created
through age rules (Pessimistic, Programmed) and the fleets generated through
economic analysis (Economic, Excursion) are the elimination of low productivity
ship types and replacement or addition of high productivity ship types.

The construction of 15 (Excursion) to 31 (Economic) barge carriers can
be easily accomplished through the uue of Avondale Shipyards, Inc. (15 by
1976), Sun Shipbuilding and Dry Dock Co., National Steel and Shipbuilding Co.,
and the Quincy Shipbuilding Division of General Dynamics.

These ships could be procured by Prudential-Grace (5) and Waterman (2)
for trade route 12; American Export Lines (4), American President Lines (6),
Central Gulf (1), Waterman (2) for trade route 18; Lykes (1), and Waterman
(3) for trade route 22; and Pacific Far East (2) States Steamship (2),
American President Lines (2) and Waterman (1) for trade route 29.

Figure IVa

FLEET FORECASTS

Pessimistic Programmed Economic Excursion
Ship Type Number Eguiv a/ Number Eguiv a/ Number Euiv a/ Number Equiv /

Freighter 143 87.61 143 87.61 113 73.81 100 67.19
Concainership 118 120.96 124 133.38 143 172.71 133 152.01
Partial
Containership 18 12.20 18 12.20 12 8.30 12 8.30
Comb. Pass./
Cargo Ship 4 2.60 4 2.60 4 2.60 6 2.60
Barge Carrier 21 35.18 28 49.67 52 99.35 36 66.23
Roll-on/Roll-off 5 10.23 9 17.03 7 14.83 7 14.83

Total 309 268.78 326 302.49 331 371.60 292 311.16

a/ C-5-S-75a ship equivalents. The calculation concerning the numbers
of C-5-S-75a equivalents is based on a one way trade route of 10 000
miles, a two port itinerary, minimum possible port time, and a 310-
day year. In all calculations, actual ship capabilities were ucad.

40<
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V. SU.IMARY

Part II of the Sealift Procurement and National Security (SPANS)
Study generates four possible merchant fleets for the year 1976. These
fleets can be ranked in the following order.

1. The Pessimistic fleet consists of the merchant fleet in
operation in 1971 (including ships under construction) projected to 1976.
Ships over 25 years of age are phased out except in cases where major
conversions have taken place, thus increasing presumed useful life by 15
years. This fleet has been further modified by accepting industry infor-
mation with respect to additional phaseouts or trade route changes. No
additional requirements for ships have been considered.

2. Te Programmed fleet is the Pessimistic fleet plus certain
additional ships planned for construction under the President's Maritime
ProgrAm for which there exist replacement obligations, subsidy applications,
or serious statements of intent to construct.

3. The Excursion fleet starts with the.Programmed fleet as its
base, projects U.S. waterborne trade to 1976, maintains current U.S. share
of market, establishes the ship utilization requirements in order to
break-even (point at which revenues cover full costs) on specific routes,
and determines the merchant fleet size and composition in 1976 based on
these assumptions.

4. The Economic fleet is derived in a manner similar to that which
produced the Excursion fleet. It is assumed that a limited increase in U.S.
market share is achieved as a result of accelerated governument/industry cargo
promotion programs.

Figure IVa indicates that the fleet productivities measured in
CS-S-75a ship equivalents rank in the same order as above although the
fleet sizes in terms of numbers of ships do not.

The analytic techniques developed to creac the Economic fleet and
the excursion on the Economic fleet represent a *ore sophisticated form of
fleet forecasting.

The Economic fleet forecast is driven by the following variables:

-- market penetration

-- breakeven rates for ship types

-- annual carrying capacity (involving transit ties and
numbers of port calls)

-- redistribution of vessel types to different routes based on
cargo mix 41<
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-- addition of new technology vessel types to different
routes based on cargo mix

All of the variables involve assumptions that are subject to
error, although they have been checked with industry sources and against
historical experience for reasonableness.

The m.Arket penetration assumption was considered to be particularly
significant. An excursion was therefore performed to illustrate the difference
between penetration (market share) based on the National Maritime Program and
current U.S.-Flag penetration based on the various trade routes.

The break-even assumption involves a paradox. Break-even operations
(zero profit or loss), if experienced for any length of time by the entire
industry, would represent an unhealthy situation. The break-even assumption
is necessary, however, because it represents the level of activity which will
maintain a ship in operation at least for the short run. Break-even operations
create an environment in which it is probable that existing ships would be
retained, but unlikely that additional ships would be built. Therefore, the
number of ships a given pool of cargo can sustain, and the number of ships
such cargo would cause to come into existence are, in all likelihood, quite
different.

The cthcr variables exercise similar influence over the forecasted
fleet size and therefore the validity of the forecast must always be considered

as constrained by their amplitude.

Part III of SPANS is constructed to accs, a range of merchant
fleets for examination. In order to insure analysis of the moat conaerv.tive
nature, Part III should employ the "Pessimistic" fleet as a lower productivity
boundary and the "Economic" fleet as an upper boundary for the same esure.

42<
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CHAPTER I

A. eaary of Reslts

This report sets forth predictions of annual tonnage of U.S.

Waterborne foreign trade for 39 commodity groups with 19 major regions

of the world for the next 2D years. These predictions have been

translated into a forecast of movements over 39 of the Pajor U. S.

foreign trade routeo.

The trade predictions were based on an analysis of U.S. foreign

trade between 1963 and 1969. This analysis aissumed that Gross National

Product (GNP) is the major determinant of the dmand for imports.

Accordingly# recent historical relationships between various U.S. import

flows and the U.S. GNP were axmbned along with the relationships between

various U.S. export flows and t'ie appropriate foreign OGN?'. &ubsequently

forecasts of the GN's of the U.S. and of foreign countries were made and

U.S. forein trade was predicted annuaLly for two tim periods: 1970 to

1975 and 1976 to 1990. The 1970 to 197$ period prediction depends very

heavily on the 1963 to 1969 historical relationship between trade and GNP.

The longer tern prediction, tra 196 to 1990, 1. based on predicted

charges in the relatlansh p between GNP and trade as wel as on the

historical relationship of the 196) to 1969 period.

The remults of this forecastin technique allow the user to obtain

an overvi of total U.S. foreign trlde; ske padictions of the

camosition of that trade kW e imities and regions; and understand

48<~AIA A> AA'
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the major causes of the predictions. This approach makes it possible

to include predictions of U.S. foreign trade for a large number of

individual commoditiea to individual regions. By the inclusion of

predictions for many commodities that were previously considered too

unimportant and numerous to be taken into account, a more realistic

forecast should result.

Tables l~and 2 present the total tonnages of U.S. seaborne imports

and exports for major regions of the world in 1969, predictions of

them for 1975 and 1990, and the average annual growth rates of these

items freo 1969 - 1975 and 1975 - 1990. Total U.S. foreign trade is

predicted to grow s1ightly faster than U.S. GNP. The total tonnages of

U.S. export.and imports are expected to grew at roughly the same rates

although the cammodity and regional contributions to each varies

substantially.

The annual percentage increases in trade broken out by region

show the areas fr= which the tonnages of U.S. trade are growing most

rapidly. U.S. import tonnages fram Eastern Asia, the Caribbean, Developing

Africa, editerramian &rope, North Ravpe and Central Amerias are

predicted to have rQatlvely high growth rates. U.S. imports frca

ast Coast Swuth America, West Coast South America, North Africa,

and the Middle bat aro predicted to grow more slowly. Growth rates ot

U.S. tonnage eorta to $apen, bot Asia and the Caribbean are predicted

to gm imt rapidly %h&h those for Canada and Northern &arope are

predicted to gro, wore alow.4y,

49<~
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Trends in total U.S. imports and exports can be analyzed by

considering the trends in U.S. imports and exports for four major

ccmzodity groups: Food, feed and beverages; industrial supplies;

capital goods; and consumer goods. Table 3 presents total tonnages

of U.S. imports and exports by these comodity groups and Tables

4-1 to 4-8 contain summaries of trade in these commodity groups by

major would areas.

Total U.S. imports of food, feed, and beverages are predicted to

grow at roughly the rate of U.S. GNP but are expected to have a

declining share in the percentage of total U.S. imports. Total tonnage

imports of food, feed and beverages show large increases from such

areas as East Coast South America, West Coast South America, Central

America, and the Caribbean because of a projected large increase in

U.S. demand for fresh foods from these areas. U.S. imports of food,

feed and beverages show similarly large increases from such developed

areas as North Europe, Mediterranean Europe and Japan because of

projected increases in the demand for manufactured foods from these

areas,

U.S. imports of capital goods are predicted to come primarily

from developed regions of the world which have the capability to deal

with high technology products and which have cheaper labor than the

United States. U.S. imports of capital goods are predicted to continue

to rise rapidly although at a slowly decreasing rate over the next 15

years. The average rate of growth of capital goods during the 1963 to

1969 period was roughly 12% per year and it is predicted that this

rate of growth will drop to about 7 to 8% in 1975 and to about 6% by

50-:
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1985. The most striking increases are projected to come from Japan and

East Asia.

Sbstantial increases in U.S. imports of consumer goods are pre-

dicted, particularly from developed areas of the world. The U.S. has

historically shown a high propensity to buy finished consumer goods out

of its additional income. Although the rates of growth projected

for these items are smaller than they have been during the past seven

years, U.S. imports of consumer goods should continue to grow rapidly

with increases in U.S. GN.

U.S. exports of food, feed and beverages were predicted to grow

at about the rate of increase of world GNP (around 6% per year). As

U.S. processed foods take a larger and larger share of U.S. exports

in this commodity group, the rate of growth of exports of this group

should increase. U.S. exports of food, feed and beverages to most

regions grow at a moderately high rate because high growth rates for

U.S. exports of manufactured foods are predicted in addition to the

riore moderate growth rates for U.S. exports of grain and crude materials.

The most substantial increases in U.S. exports in tonnage terms are those

to East Coast South America, Japan, and East and South Asia. The in-

creases in U.S. exports to Japan are caused primarily by the prediction

of high GNP1 growth rates for Japan during the next two decades.

U.S. exports of industrial supplies depend very heavily on the

assumptions that are made about U.S. exports of coal, iron and semi-

finished building materials such as plywood. Coal and iron exports

were generally predicted to increase at rates of growth just below

51<



A-9

the rates of growth predicted for foreign economies. U.S. exports of

semLiprocessed materials, particularly to Japan and East Asia, were

expected to increase at faster rates. Consequently, large increases

were predicted for U.S. exports of industrial supplies to Japan. Most

of these exports consist of coal and building materials such as plywood.

Other areas that are predicted to have large increases in U.S. seaborne

exports are East and West Coast South America, the Caribbean, and East

Asia.

U.S. exports of capital goods declined substantially diring the

1963 to 1969 period. It appears that this was due to the heavy demands

on U.S. capital goods industries from the U.S. domestic econcoor and a

substantial increase in foreign competition in the capital goods market

during this period. For this reason, a decline in U.S. exports of capital

goods was predicted for the next 5 years. Because advancing U.S.

technolo&r was assumed to provide markets for U.S. capital goods in the

future, this trend was reversed and, by J985, it was predicted that U.S.

exports of capital goods will once again begin to grow. Modest increases

are shown for East and West Coast South America and East Asia.

U.S. exports of consumer goods, particularly household goods grew

spectacularly (by as much as 90 to 25% annually) (wring the 1963 to

1969 period, It was assumed that bhese growth rates would taper off

in the future. Nevertheless, these exports will continue to constitute (1he

of the largest sources of growth of U.S. total exports. Large increases

in U.S. exports are predicted for the Caribbean, Middle East, East Asia

and the East Coast of South America. Northern Drope and Mediterranean

Europe are also predicted to substantially increase their imports of

U.S. consumer goods. 52<
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CHAPTER II

AN ANAYSIS OF RECENT U.S. OCEANBOHNE TRADE

The quality of the predictions provided in this report depends

on three operations: an examination of the causes of U.S. foreign

trade in the past; a prediction methodology that properly uses both of

the previous elements. This chapter analyses and discusses the causes

of recent U.S. oceanborne trade by commodities and regions which have

been used as the basis for making predictions of similar trade in the

future.

The prediction of future U.S. foreign trade requires the specification

and measurement of element.s of causation in economic activity. Although

the causes of foreign trade encompass a large variety of influences

including economic, social, political and psychological considerations,

the scope of the research for this project has been limited to economic

influences. This approach was taken partly because expansion of the

research to include other considerations is technically impractical

frzn a standpoint of data gathering, and partly because the primary

influences are economic ones.

&lonomic factors whivh influence the size and configuration of

foreign trade consist primarily of demand and supply variables. Past

research in the measurement of causation of foreign trade suggests

that the demand elements are more important than supply factors.

Such research also suggests that the primary determinant of the demand

for Imports is a region', real income or gross nntional product (GNP).
53<
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er demand variables (such as prices or capacity utilization) may in

theory also be included as determinants of import demand. However,

future values of these variables are difficult to predict. Because

of this difficulty and because other independent research has demon-

strated that the influence of these variables has not been great, they

have been excluded. Accordingly, the economic demand for imports has

been assumed to cause U.S. foreign trade and GNP has been assumed to be

the primary dAterminant of that demand. This implies that U.S. imports

depend on U.S. GNP and U.S. exports to a given foreign region depend

on the GNP of that particular region.

The Concept of Income Elasticities:

In economic jargon and "elasticity" is defined as the dimensionliess

ratio of the percentage change in a given entity which corrc:-pod f.

a given percentage che.nge in a related entity. An "Incom-3 eTht~c y

is defined as the percentage change in some entity which coirespc::ds

to (or is brought about by) each 1% change in National !ncue ;0i flr,:

National Product (GNP). In this study, income elasticities have ,-:,

used to express the relationship between imports and GNP. An Incdzrn3

elasticity is a number that relates a percentage change in U...,,

trade to a percentage change in GNP. For example, and Inccin ,

of 1 means that as income rises 1%, that imports rise by 1%. An

elasticity of 2 implies that for 1% GNP increases, imports will. ir-0:

by 2%. An income elasticity of zero means that imports Of the cCop -(I iy

will rmain constant no matter what changes occur in GNP: GNP will

have no effect in imports.. An elasticity of minus 1 means that for

54<
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a 1% GNP increase, imports will decline by 1%.

It is useful to examine the economic significance of these four

examples and to point out places where ouch elasticities are found.

One might expect to find an elasticity of around 1 for imports of

raw materials that grow in proportion to national output. An example

of such a commodity might be one that was required as an input to key

sectors of an economW and could not be obtained domestically.

Since people frequently spend more than a proportional aount of

an increase in their income on luxury items, one would expect to find

an income elasticity of 2 or 3 for items such as finished consuner

gpoducts.

An elasticity of zero would be expected for an import that filled

a demand that was not growing.

When demand declines as GNP increases, negative elasticities are

discovered. For example, an elasticity of -1 for a given import

implies that for every 1% increase in GNP there is a 1% decline in that

import. Cases of negative growth are expected to occur nfrequently.

It is rare that a consumer wants less of any commodity as hli income.

rises. However, there may be several reasons for this phencmenon to

occur in U.S. foreign trade. In the case of U.S. exports one may find

negative elasticities. For example, a trading partner of the United

States could increase its total imports of a certain commodity and

simultaneously reduce the U.S. share of such imports. Hence, a negative

elasticity for the foreign demand for U.S. capital goods may reflect

more a change in competitive position than a change in the total demand

for imported capital goods. On the other hand, a negative demand for
55 <
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Imports of capital goods may occur if a country has developed the

drnestic capability to produce those same comodities and has introduced

a set of tariffs to discriminate against all fore!gi imports. For both

of these cases, either negative elasticities, zero elasticities or small

positive elasticities mq be found.

The Choice of the Data:

The first step in testing the hypothesis that GNP is the major

dcterninant of the comuodity by region tonnages of U.S. foreign trade

consisted of finding a suitable data base. Time series data on U.S.

foreign trade disaggregated by comodity and region were required for

the longest time period available. Particular interest in the ability

to study the division of U.S. trade between air and sea transportation in

the future required comparable comodity and regional data on trade

carried by both of these modes.

Since the Department of Ccerme recently changed the commodity

classifications, time series data for five to seven years for U.S.

foreign trade on a highly disafgregated commodity basis that allowed

homogenous comodity groupings for air and sea modes of carriage wcre

not available from that source. The most recent Department of Commerce

data were carefully analysed. The updated time series data in thij fo:no

were obtained fra the Plawig Research Colporation for a seven year

time period (1963-1969)g PRC also provided insturctione which will be

used to update this data base for future use. GNP data wero obtained

by adding various national GNP's obtained fra standard sowrces into

rftio~ na. 6
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The Choice of Cmodity Grouvs:

Two different sets of comodity groupings have been used repeatedly

in this report. Items in the first set have been called "final

end use cuzoditi#4s"'. Final end use comiodities consist primarily of

four major ccmodity groupings: food, feed and beverage; industrial

supplies; capital goods; and consumer goods. 'Government" and "all

other " are two residual categories. Both of these categories are small

and are only rarely of interest.

The second set of commodity groups has been calIed '"intermediate

end use comodities." This group consists of 37 major ccusodity

groupings and the two residual groups that are in the final end use

group. The end use ca odity categories attempt to separate commod-

ities into moderately hcmogenou3 aggregates acioording to the ultimate

consumers in an econm. (Table 7 shows how the intermediate end use

comodity groups can be aumed to form the final end use caodity

groups).

T_. hoice of onca blaioa:

In order to reduce the scope of this project to a more manageable

level the various nations were aggregated into economic (or trade)

regions. These regions were chosen carefully on the basis of the

similarity of their develoepmnt levels, their demand patternm, and their

geographical proximity. The resulting regiom are: U.S.A; Canada;

Eastern South America; Western South America; Caribbean; Mexdco; Northern

aarwe; Mediterranean luope; United Kingda; North Africa; Developing

Africa; Republic of South Africa; Middle bst; Japan; last Asia; South
57<
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Asia; Comunist Asia; Camrunist &Irope; and Oceania.

Tests of the Income skaetitige:

The assumption that GNP determines the demand for imports with

a constant income elasticity was tested by utilizing regression analysis

the technique used consisted of fitting a straight line to a series of

the logarithms of both GkP and the various coinodity trade flows under

consideration to determine the nature and strength of the relationship

between the percentage changes in both variables. By definition, the

slope of the fitted reression line is the income elasticity for that

camodity.

The 1963-1969 income elasticities obtained as results of these

regressionn were accepted and used as a basis for making the prediction

in the initial years if the regression results obtained were judged to

be ntatistically significant. (Tables 8 and 9 contain the regre.'iio,

reseuits). A standard 't statistic" test was utilized to make the

determinatlo.e of significance b examining whether the least squre.i

fit income elasticity was different from tero. If the elasticity i1

zero, no relationship betwean OGN and trade Is indicated. Since the

available trade data base consisted of seven observations and wa cnaiz

using one causal variable, a statistic of 2.0 or greater (which r,,i, !..t

that the income elasticity was different from zero with a probability

of les than 95%) was aeepted as a strong level of significance and 1. 5

was used as a minimui level of acceptance.

Tables 8 and 9 present U.S. GNP ixport elasticities and foreign

GNP export elasticitie for 1963 to 1969 for the six major final end

use comodity Voas for all regions that were accepted. The ron-

58<
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underl-ined numbers are the elasticities for which the 'it statistics"'

of the corresponding regressions wore 2.0 or greater. The numbers

that are underlined art the income elasticities for those cases where

the "It statistic" vs greater than 1.5 but less than 2.0. For those

cases where the 'it statistic" was loe than 1.5, the corresponding income

elasticity was left blank in the tables. There were fes cases where

significant regression results were not bbtained.



Table I A-17

Total U.S. Oceanborne Imports from Major World Areas in 1969, 1975 and 19%0
(In Thousand of Long Tons)

Average Annual

Tonages Percentage Increase
Region 1969 1975 1 19 9-197S 197S-199k)

Canada 33,338.6 36,871.3 66,41S.7 1.7 4.0

Eastern South
America 89,221.4 113,157.7 327,230.9 4.0 7.4

Western South
America 6,263.9 7,589.1 20,303.3 3.3 6.8

Caribbean 56,866.2 75,712.7 218,946.9 4.9 7.3

Central America 2,891.6 3,891.9 10,790.2 S.1 7.0

M4oxico 6,219.1 6,731.2 10,243.5 1.3 2,8

Northorn
Europe 13,587.5 17,643.2 36,476.0 4.4 S.0

editerranean
Liurope 7,904.0 11.095.1 21.910.1 5' s'

t)ni cd Kingdom 3,193.$ 4,700.9 10,933.3 6.7

North Africa 7,424.3 10,381.9 30,569.0 5.7

D[veloping
Africa 8,862.7 13,063.S 39,240.7 ./

POP'Iblic of
South Africa 978.0 1,103.5 2,101.4 2.0

Middle East 17,044.5 22,0&8.8 63.876.6 4.4

Japan 9,109.2 12,193.4 31,841.2 .0

I.&St A.1a 6,997.9 10,S4107 18,087.3 2.7

South Asia 864.A 1,03S.2 1,776.1 2.7 S.

co"MnistCoi*u st 94S.? 1055.2 4,55.6 8.4 7.,

3,7. S6eai ~ 51,_4 .... 1 ,1S4.2 6.8

Total 276,80S.7 353,897.7 9260652.0 4.2

60'
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Table 2

Total U.S. Oceanhorne Exports to Major World Areas in 1969, 1975 and 1990
(In Thousands of Long Tons)

Average Annual
Tonnages Percentage Increase

Region 199 1975 1990 196-1975 1975-1990

Canada 26,554.7 31,265.9 61,849.8 2.8 4.7

Eastern South
America 8,204.9 13.109.7 38,617.3 8.2 7.5

Western South
America 1,830.6 3,008.4 9,507.4 8.6 8.0

Caribbean 2,942.1 8,778.9 45,848.3 20.0 11.6

Central America 1,179.0 1,741.2 5,032.1 6.7 7.3

Mexico 1,189.4 1,679.5 4,963.9 5.9 7.5

Northern
Lurope 32,491.3 36,652.7 81,384.1 2.0 5.5

Medi terranean
Europe 17,1S8.1 19,749.3 51,035.0 2.4 6.5

United Kingdom S,129.5 S,298.3 8,335.4 .5 3.1

North Africa 674.2 845.0 1,755.9 3.8 $.0

Developing

Africa 1,029.4 1,507.8 5,308.1 6,6 8.8

Republic of
South Africa 597.4 743.5 2,470.1 3.7 8.3

Middle East 1,728. 2,281.1 At,02.S 4.8 8.8

Japan ssA22.! 111,422.4 401,944.1 12.2 8.9

Last Asia 7,075 11,9 0.s 36,902.S 9.1 7.8

South Asia 2,977.9 4,S27.7 12,134.1 7.3 11.0

Coummist
Europe 1,694.0 1,84.8 3.46S.8 1.5 4.3

Oceania 1J,3. 6 2 -St0S. 6.6 5.8

total 169,950.7 2S861 0.9 784,188.6 7.3 7,7

61<
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Table I

Total U.S. Oceanborne Imports and Exports of Major
Commodity Groups for 1969, 1975 and 1990

(In Thouzand of Long Tons) 1/

U.S. IMPORTS

Average Annual
Tonnages Percentage Increas

1969 1975 0 M961975 1975-1990

Food, Feed and
Beverages 13,556.1 16,278.8 32,488.7 3.1 4.7

Industrial
Supplies 258,49S.0 330,29S.9 1,011,973.0 4.2 7.7

Capital Goods 2,680.6 4.169.1 13,544.9 7.6 8.2

Consumer Goods 1 721.6 3,252.4 13,707.7 11.2 10,1

Total 276,453.3 3S3.996.2 1,071,714.3 4,2 7.7

U.S. EXPORTS

Average Annual
Tonnages Percentago IncrcaSe

CommodityGrou. 1969 . 7" 1990

Food, Feed and
Beverages 31,924.2 42,506,5 91,708.1 4,9 5.3

Tndustrial

Supplies 135,245.9 201,481.9 624,897.1 6.9 7.9

Capital Goods 1,611.4 1,748.6 4,190.4 1.4 6.0

Consur Goods ...J.2 3 188 2 15442 18.4 1l.
Total 169494.7.2 736l87 6.6 7.5

Tr'iiT Mal; J .S. trade for the four major commodity- groups ui not equal
the totals for U.S. trade In Tables I and 2 because there tire ;.. P,'ditionaI
minor commodity groups, "Government" and "All Other" which art not included
in Table 3 and because the total imports anid exports for eacl tvgion on
Tables 1 .nd 2 were obtained from a direct calculation that does not
necessari ly equal the sum of the directly calculated six major commodity
groups. 62e
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Table 4-I

Total U.S. Oceanborne Imports of Food, Feed and Beverages
From Major World Areas in 1969, 1975 and 1990

(In Thousands of Long Tons)

Average Annual
Tonnages Percentaie Increase

Regio 1969 1975 990 1969-197 1975-1990

Canada 345.1 356.3 S.%.2 .6 2.8

Eastern South
America 1,774.8 2,130.2 3,734.7 3.1 3.8

Western South
Aner;ca 1,112.4 1,159.7 1,448.1 .7 1.6

Caribean 1.48,0 1,614.0 2,272.3 1.5 2.3

Crntral America 2,179,7 3,008.7 8,523.5 5.S 7.2

Mexico 1,124.7 1,316.3 2,07S.8 2.7 3.1

Northern
Europe 622.9 1,093.5 2,763.9 4.8 6.6

Medi terranean
Europe S63.0 788.6 2,385.8 S.8 7.7

United Kingdom 394.0 S49.1 1,512.6 5.7 7.0

North Africa 16.S 36.9 154.6 12.2 11.3

Oeveloping
Africa 696.1 658.S 1,620.7 3.6 4.4

rfpublic of
South Africa 140.9 140.9 189.2 2.0

Middle East 60.S 70.4 126.1 2.6 4.0

Japan 245S 315.9 704.1 4.3 5.5

East Asia 1,626.S 1,686.5 2,291.2 .6 2.0

South Asia 176.3 169.7 184.7 - 7 ,6

Communtst
Europe S3.1 84.2 336.1 8.0 9.7

Oceania 742.1 899.4 1,$99.1 3.2 3.9

63<
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Tabl e 4-2

Total U.S. Oceanborne Imports of Tndu3trial Supplies
From Major World Areas in 1969, 1975 wid 1990

(In Thousands of Long Tonas)

Average Annual
Tonnages Percentage Increase

Region 106 UL 1691975 197 5-199

Canada 32,788.3 36,262.8 62,623.4 1.7 3.7

Eastern South
America 87,417.4 110,869.7 320,614.4 4.0 7.3

Western South
America 5)13.-4 6,231.6 16,671.53 3.3 6.8

Caribbean 55,359.6 73,706.8 213,146.1 4.9 7.3

Central America 703.4 765.4 1,21S.0 3.0 3.1

Mexico 5 -090.7 .,193.7 8,006.9 .3 2.9

Northern
Europe 11#206-7 14,SSI.7 30,084.7 4,4 5,0

Medi terranan
Ew Jpe 6,973.? 9,728.9 18,064.4 5.7 h.2

Unted Kingdom 2,361.5 3t552.7 7,842.0 7.0 5

North Africa 7x404.9 10,34.8 30,489.3 5.7 7.5

newalnpin g
Africa 8155.4 12,105.0 36,269.4 6.8 7.6

Republlc of
Soufl. Africa 830.c 988.5 1,800.8 2.9 14.1
Midldle Samt 16,*973,h 21s)996,9 63,610.9 4.4 7.

Japan 7s288.2 10a151.5 23,886.9 5.7 5

East Asia 6929.4 8,122.1 13,936.9 2.7 3,7

South Asia. 692.1 A24.2 10501.6 2.94.

Eu~Pe ,M1.4 10312.2 3,795.3 8.3 6.9

Oce2nia 2,312.5 3,96.8 8369.7 7.1 6.0

64<
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Total U.S. Oceanborne Imports of Capital Goods
From Major World Areas in 1969, 1975 and 1990

(In Thousands of Long Tons)

Average Annual
Tonnages Percentage Increase

Region 1969 197S 990 99-975 1975-1990

Canada 29.8 0.0 222.2 12.4 9.1

Eastern South
America S.2 9.3 29.0 10.2 7.9

Western South
America 1,0 2.7 8.3 18.0 7.8

Caribbean .4 .S .8 3.8 3.1

Central Amrica 1.0 1.7 S.9 9.3 8.6

Mexico .2 .2 .3 2.7

Northern
Europe 1,211.5 1.929.2 7,142,4 8.1 9.1

Mediterranean
Europe 207.6 349.S 1,147.1 9.1 8.2

United Kingdom 281.6 399.4 1,073.7 6.0 S.1

North Africa 0.0 0.0 0.0

Developing
Africa 1.5 3.4 9.8 14.6 7.3

Republic of

South Africa 1.3 i's 3.3 2.4 S.4

Middle East S.1 11,1 32.3 13.9 7.4

Japan A8.$ ,269.7 3,4S6.5 6.7 6.9

East Asia 59.0 102.2 326.4 9.6 80

South Asia 1.8 3,5 10.9 11.7 7.9

Commwlst
Europe 7.0 9.5 17.9 S.2 7.4

Oceania 8.1 IS.7 48.1 11.7 7.7

65e
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Table 4-4

EW Total U.S. Oceariborne Imports of Consumer Goods
From Major World Areas in 1969, 197S and 1990

(In Thousands of Long Tons)

Average Annual
Tonnages Percentage Increase

1969 197S 1990 1969-1975 1975-1990

Canada 148.6 272.1 1,113.8 10.6 10.0

Eastern South
America 14.9 27.2 112.0 10.6 9.9

Western South
America 1.9 2.9 8.7 7.3 7.6

Caribbean 2.1 2.7 6.4 4.3 5.9

Central America .5 .7 2.1 5.b 7,6

MexicCo 1.7 3.1 11.6 10.S 9.2

Northern
Eutrope 188.2 314.) 1,073.1 8.9 8.5

Mediterranean
Furope 137.5 257.5 1,013.9 1I.0 9.6

United Kingdom 122.5 218.3 833.4 10.1 9.-

North Africa .S .9 3.6 10.3 9,'

Deve loping
Afria 1.0 1.5 4.3 7.0 7.3

Repoblie of

So th Afr.ca .3 .4 1.1 4.9 7.0

Middle fast 3.0 3.0 6,07 0.0 A.

Japan 703.2 1,283.7 5,288.3 10.6 9.9

fast Asia 363.0 811.2 4,019.9 14.3 11.3

South Asia 11.6 19.0 61.8 8.S 9.2

co"Unist
Europe 18.2 28.5 120.2 7.8 10.1

Oceania 2.9 5.5 22.8 11.S 9.V
66<
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Table 4-5

Total U.S. Oceanborne Exports of Food, Feed and Beverages
To Major World Areas in 1969, 1975 and 1990

(In Thousands of Long Tons)

Average Annual
...6 Tonnages Percentage Increase196.._. 1 .0 1975 190 1969,1975 175.1990

Canada 2,346.9 2,257.2 2,877.4 - .7 1.6

Eastern South
America 1,627,3 2,347.1 4,059.2 6.3 3.7

Western South
America 220.8 239.7 375.9 1.4 3.1

Caribbean 633.4 1,514.0 b,984.3 15.6 10.7

Central America 367.2 S22.1 1,181.5 6.1 5.6

Mexico 5.1 5.4 9.0 .9 3.4

Northern
Europe 7,940.1 6,077.9 9,818.4 .3 1.3

Mediterranean
Europe 3,285.2 3,394.9 4.311.6 .S 1.6

United Kingdom 1,921.5 1,959.1 2,2499 .3 .9

North Africa 437.2 539.3 994.3 3.6 4.2

Developing
Africa 443.4 471.3 762.S 1.0 3.4

Republic of
South Africa 9S.1 96.9 130,1 .3 2.0

Middle East 413.9 957.4 1)436.7 2.7 2.7

Japan 8,459.9 14,396.6 36,829.8 9.2 6.5

East Asia 20116.8 4,190. 16,731.9 12.1 9.1

South Asia 397,9 871.4 2,007.4 14.0 S.7

Communist
Europe ?SO.$. S6J. S 70S.6 - .l|.

Oceania 62.0 96,9 222.4 7.7. S-J-
67'
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Table 4-6

Total U.S. Oceanborne Exports of Industrial Supplies

To Major World Areas in 1969, 1975 and 1990

(In Thousands of Long Tons)

Average Annual

Tonnages Percentage Increase

n1969 1975 1990 19-i P 7IfM7~ 9

Canada 24,201.4 27,551,4 51,418.0 2.2 4.2

Eastern South
America 6,170.4 10,062,1 32,018.9 8.S 8.0

Western South
America 1,444.9 2,408.6 7,544.4 8.9 7.9

Caribbean 2,146.3 S,864.2 23,356.3 18.2 9.6

Central America 696.1 1,028.0 2,970.9 6.7 7.3

Mexico !,164.3 1,693.7 5,006.5 6.4 7.5

Northern
Europe 24,062.2 26,731.8 60,386.3 1.8 5.6

Mediterranean

Europe 13,704.9 15,590.9 40,288.9 2.2 6.5

United Kingdom 3,09S.S 3,302.5 S.476.5 1.1 3.4

North Africa 186.2 242.2 621.4 4.5 6.i

Developing
Africa 491.3 767.2 2,772.7 7.7 8.9

Republic of
South Africa 391.2 464.8 1,196.0 2.9 6.

Middle East 111.7 871.8 2,976.8 3.4

Japan 47,206.2 99,369.2 348,019.2 13.2 6,7

East Asia 4,673.0 7,361.8 22,932.3 7.9

South Asia 2,531.4 3,610.2 10,601.7 7.1 7.0

Communist
Europe 933.2 1,2S8.0 2,638.1 5.1

OceaniA 1,435.7 2,103.S 4,672.2 6.6 5.5

68<
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Table 4-7

Total U.S. Oceanborne Exports of Capital Goods
To Major World Areas in 1969, 1975 and 1990

(In Thousands of Long Tons)
Average Annual

Tonnages Percentage Increase
1969 1975 1990 1969-1975 1975-1990

Canada 3.2 3.9 13.2 3.3 8.5

Fastern South
America 270.2 286.5 495.9 1.0 3.7

Western South

America 112.0 118.8 20S.6 1.0 3.7

Caribbean 70.6 75.0 163.0 1.0 5.3

Central America 59.8 64.6 228.2 1.3 8.8

Mexico 15.1 14.8 62.1 - .3 10.0

Northern
Europe 260.6 232.4 424.5 -2.O 4.1

Mediterranean
Europe 93.7 92.7 239.4 - .1 6.5

United Kingdom 53.7 54.5 85.8 .2 3.1

North Africa 27.8 36.8 113.5 4.8 7.8

Developing
Africa 60.4 8S.4 453.5 5.9 11.8

Republic of
South Africa 74.0 80.0 146.3 1.3 4.1

Middle East 130.2 144.1 458.2 1.7 8.0

Japan 61.2 117.5 465.3 11,4 9.6

East Asia 163.6 189.3 292,0 2.3 2.9

South Asia 32.4 14.3 17,6 -14.6 1.4

Cowawtist
Europe 4.3 7.9 25.0 10.7 8.0

Oceania 118.6 130.1 300.3 1.6 5.7
G9<



Table 4-8 A-27

Total U.S. Oceanborne Exports of Consumer Goods
To Major World Areas in 1969, 1975 and 1990

Average AnnUal

Tonnages Percentage IncreaseR1~' 969 1975 ] 990 1969- 1975 .1-7-990* Rein .... TTi i~~Y T 9

Canada 3.2 8.8 35.1 18.4 9.7

Eastern South
America 13S.9 311.9 1,661.9 14.8 11.8

Western South
America 52.1 98.8 321.5 11.2 8.2

Caribbean 91.1 665.0 3,886.6 39.0 12.5

Central America 55.5 151.5 920.3 18.2 12.8

Mexico 4.8 15.1 106.4 21.0 13.9

Northern
Europe 227.6 508.8 1,968.9 14.3 9.4

Mediterranean
*Europe 74.0 153.0 477.4 12.8 7.9

United Kingdom 58.9 89.2 196.8 7.1 5.4

North Africa 22.8 62.4 284.5 18.3 10.6

Developing
Africa 33.3 116.0 854.3 23.0 14.2

Republic of

South Africa 37.0 103.0 580.9 18.6 12.2

Middle East 71.9 230.4 1,154.4 21.0 11,3

Japan 95.2 219.2 846.6 1A.9 9.4

rast Asia 117.2 265.9 1,310.3 14.6 11.2

South Asia 15.5 11.8 22.6 -L.7 4.4

Communist
Europe 5.9 10.9 44.8 10.8 9,

Oceania 57.3 166.5 769.4 19.5 10,7
70<



Table 5 A-28

High and Low Predictions of
Total U.S. Oceanborne Laporte
Frow Major World Areas

(In Thousands of Long Tons)

Actual Low Estimate l/ Hixh Estimate I/
17 1990 199

Canada 33338.6 36121,3 58088.1 37631.3 75859.8

Eastern South Arica 891.4 10780S.4 254004.1 118733.9 420758.8

Western South America 663.9 7298.6 16150.3 7888.9 25479.9

Caribbean 566.2 71401.3 168231.2 OW50.5 284384,8

Central America 2891.8 3662.0 8339.3 4134.5 13934.1

Mexco 6219.1 6624.1 9296.1 48M91 11279.1

Northern Europe 13587.5 16714.5 30036.5 18616.3 44231.5

Mediterranean Europe 7904.0 10335.4 17897.3 11904.7 26782.2

United Kingdcm 3193.5 4339.7 8575.1 5089.3 13914.8

North Africa 74.3 9683.1 23148.5 11125.S 40283.9

Developnng Africa 8%2.7 12059.6 29296.6 14142.9 52444.9

Republic of
South Africa 978.0 1(76.8 1747.3 1130.7 2310.7

Middle East 17044.3 20949.1 493S8.8 23281.6 82S03.3

Japan 9109.2 11479.5 24908.9 12%6.0 40627.5

East Asia 8997.9 10204.5 15776.7 10887.6 207.5.1

South Asia W4.5 102.3 1549.6 1068.8 2033.5

Camudst lure 945.7 239.5 3341.7 2695.1 6196.1

Oceamia 33.1 4204.3 875 5 4946.O I62.5
Total 27677. 336SI.7T 72 8J"1" 321302.7

Based on aaxism error of 20%. 7j<



Table 6 A-29

High and Low Predictions of
Total U.S. Oceanborne Exports

Fram Major World Areas
(In Thousands of Long Tons)

Region Actual Low Estimate I/ High Esti a /
1991990 1975 -1990

Canada 26554.7 30285.3 51703.5 32269.9 72976.2

Eastern South America 8204.9 11911.6 28132.7 14415.0 52850.1

Western South America 1830.6 2715.8 6788.1 3326.8 13273.5

Caribbean 2942.1 7084.7 26754.8 10856.2 78161.8

Central America 1179.0 1608.5 3746.3 1883.3 6738,7

Mexico 1189.4 1569.9 3754.9 1795.0 6541.5

Northern Europe 32491.3 35731.1 67604.3 37549.0 97833,t

editerranean Europe 17158.1 19189.4 40837.3 20320.1 63641. ,

United Kingdom 5129.5 5270.1 7625.8 5336.0 917-L.

North Africa 674.2 809.3 1448.1 882.0

DeveY .ying Africa !A29.4 1399.4 3852.5 1623.1

R,'nublic of
$ooth Africa 597.4 711.4 1851.5 776.6 ,2 •

Middle East 1728.5 2161.2 5954.6 2406.0 07p.

,Japan 55822.5 97530.3 273911.5 127008.4 5,6, 4 '

East Asia 7073.5 10786.6 2672q.5 132P4.8 5077'

South Asia 2977.9 4159.5 9257.8 49214.5

Communist Burope 1694.0 1817.2 3030.9 1876.7 395 o-'

Oceania 1673.7 2276.3 4491.7 2639.5 72 Yo.-h

'rotal 169WSTW 237017.6 S66it 283112.9 1088898.;?

1/ Biwed on maximm statistical error of 20%.

72<
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Tble 7

Comuodit.y Group Definitions for
Final and Tntermediate End Una Category

Firsl
Total End Use Tntermediate End
Trade Category Use Category

Cereals
Fresh Food
Dried Food

Food, Food Live Animals
and Other Farm Feed Stuff

Beverages
Beverages

Petroleum, Lubricants

Coal
Gas

Crude, Semifinished Textiles
Finished
Paper, Paper Base Stocks
Other
Industrial Chemicals

Industrial Rides, nkins
Supplies Rubber

Arricultural Suppliei
Total Natural Chemirale
Trade Iron. St.eelmaking Raw Materials
With Semifinished Steel Mill Products
World Wonferrous and other Metals
Area Seifinished Building Materials

Steel Mill Product.s Finished
Metal Parts, %pplles and Compon-
ente Finished
Finished DuildinR Materials
Other Finished Material

Electrical
Conetrurt Ion

Capital Indutrtal
Goods Agricultural

Civilian Atrenreft Eaup.
Trucks, Ruses, Merchant Vessels, eto.

Textiles Manufact.
Hodieinal, Phsrseeu1.,

Conumer Other Nondurable oods
Goods 73<

Coninued
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Tablea 7 Continued1

Total Final End Tntermediat.e End
Tradei Ure Category Ylse Cat egory

Consumer HIousehold Ware-'

rOoodt, Other Durable Goodn

Governmient Government.

Other Non- Other Non-4lassified

Clarsified' Elsewhere

* 74<
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CHAPTIER III

PREICTION OPERATrous

The analysis of the causes of recent, U.S. foreign trade dis-

cussed in Chapter TI provides a cornerstone for the prediction of

this trade in the future. To complete the prediction. the causes

of U.S. foreigni trade in the future need tt be projected and a proper

me~thod of incorporating these causen into a trade prediction established.

Both items are di scuseod in this chapter.

Assuetions About Future Causes of' U.S. Foeign Trade:

This prediction of U.S. forei~n trade has been obtained by

examining the demand for internationtally traded com'ioditiev. The

primary determinayw of the U.S. demand for imiports in the level of

national income of the United States. The primar" deteri,'nants of'

the demand for United States exports to roreign recions art the levels

or ag~reate national incomes in the fnreipn regio~ns. Consequently.a

forecast of the growth rates of Income or orroes national product (GNP)

in various region# of the world has been made and uned as a forecast of

the causes of' U.S. foreign trade. These prodictior#s of the growth rates

of GNP for the various regions are then used in conjunction with pre-
dictions of inaw *lasticities to forec*ast the 1ve.ofcresodn

dma--#Istofmcorresponding

Torecast of G~ross Nattonal Produnts

Gms. National Probt.a for each of the 20 trading reions

7741:
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mm predicted in three distinct scenarios based on differing asimp- I

* ltions in order to estimate the ranee of possible deviation in the

trade prediction. The first seerdario considers economic growth

rates that reflect maximum develepment. Tiere, national planning

goals are taken as a rasure of potential. The second considers

the most probable level of economic development based on historical

performance and estivAtes of regional specialists. The -third con-

siders a more pessimistic estimate or e'onomic development,

The selected set of GNP forecasts for major regions of the

world drive the rest of the trade prediction. Table 10 pr. enta :

the growth rates of GNP that were projected for selected years from

1970 through 1990 for each region and used in the "best" predictions.

The high scenario contained a full employnt ONP estimate for the

developed countries and a high rate o|' growth assunption for the dvel-

oping countries. The medium growth rate scenario contained a sot of

assumptions about what growth rates would be it the high growth rate

assumptions slipped by a moderate auontl this is the case where policy

errors are made or where the economic ' onditions leading to the highest

possible growth rates are not nt, Although the growth rate assumptions

were subjectively mad. by the authors of this study, In most caoses

attempts were made to r*at. these forepasts to other published work

and to historical growth rate experience. The medium growth rate

seenarto that has been used to generate the bost prediction for this

study. is tM result of an otte*Wt t.- provide a coraervative, forecast.

Te ability to forecast accurately Crowth rates in OUP differs

78<



A-36

enormously over the long time period for which forecast will be

made. Consideration of cyclical swings in national product of

different regions have been excluded for the 197S to 1990 period

and a stable long term growth rate has been predicted. No accoumt

is made for explicit war situations or other extreme non-economic

contingencies.

Predictions of the Iyort and Export GNP Elasticities:

rwo sets of import elasticities are required to make the dema

determined forecast. The first set of elasticities relates U.S. imports

to U.S. GNP. The second set of elasticities relates U.S. exports to

.iretlgn GNP. Because historical data of commodity income elasticities

useful in providing a forecaster insight, the historical income

.-lasticities that were derived from the data on U.S. foreign trade

betwven 1963 and 1969 were used as a basis for predicting U.S.

foreign trade in the iamdiate future.

,,no of the mest importat exercises for making the predictions

,n this project consisted of forming a set of expectations about what

*on& term income elasticities thould be for the various portions of

,;.S. foreign trade. These expectations wore predominately based on a

aot of long tern U.S. import and export elasticities derived by

ifouthakker and Magee in a pqr published in the Reviewof Econowjcs ad

Statistics in 1969.

I/ Houthakket, H.S. and "igee. S,'. "Income and 'rict Elasticities
in World Trade". The Review of Econosics and Statistics, Vol. LI,

2o. 2, MA 1969, (pp. 1-125)-.- 79
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Tal'les 11, 12, and 13 present the import and export income

elasticities that were obhatdrd 1,y lou'viiakker and Ma,'eo. The lon,

run income elasticltles for total U.S. imports and exports are LL

and 1.1 rqpectively. This implies that thM quantity o' U.S. trade

has tended to Increase more rapidly than U.S. and world GNP in the

past. rt is crute reasonable to expect that this will continue In

th.e fturs. Crude materials have had very low Income elasticities

In tho range of* 0 to .3 and eonsuiter goods have had rather high

alastlclties In the range of 1.2 to 2.6. Then- values are reasonable

.und seem likely to continue In the futuve.

Talle lb nreients a surwu of the decoslonn that were mad" .ni

it.. Import and export estl ci ties us for the four r in

il ,00 i w Piiyroup~,I 19701, 197" wni lo. Ilia** dOfIorf

fa.m t-ha buis f.,r elasticity prediet',Iqn far 04ch of th" Intermtnii t'

e.saft) the ywvra fmoe 1085 to 1990,

Te1970) elastiti . OMr st" ef-vai, -t the 10 e li ti "' t&i~--

di from regranston analys. of -t.. UL. :-ports or port- ntr tle4t

omaodtttiee frim all rentone of t.a worl-. The ontimate of a

o 1Wtl tty., ss. ude by .natrpolatin .tle 147 n an M e. etlct tkr .

n eeral, the J1 eaUttelties ware set very r'lon to the l'er rv

4 ct94 etaatI4tiVe* and tby Wr* 9nrally ClO8 'J thO HO-t1kks ;

soJ
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and Magee results. The 1985 elasticity for imports of food, feed and

-beverages-is expected to be around .7. 11ils elasticity i roughly

half way between the Hcuthakker and Magee elasticity of .3 for crude

foods and 1.3 for manufactured foodn. Although tonnage. of U.S. im-

ports of crude fods are mch larger than tonnages of U.S. imports of

manufactured foods at the present time, the higher income elasticity

for manufactured foods will cause imports of these comodlties to be

a constantly Increasing share of the total future Imports of food, feed,

and beverages. Tt Is expected that, by 1985, U.S. imports of these

foods will have graim ruffieiently to cause the average elasticity of

food, feed, and beverages to be .?.

The 1985 Industrial sapplies elasticity of 1.0 lies between the

Pouthakker -and Magee elasticittee of crude materials of .6 and the

elasticity for 9Wd-mwnuLaebunes of 1.1. The predicted elasticity Is

* tsed primartly on the aaption tat while there will he sop oil im-

port restrictions still in effect In 1985, they w ll be relaxed sub-

tantially from present values. Th results that are prosented in this

predction have been designed so that they nomrspond closely to the re-

sults tkat woe predicted by the Presidents# Comisulon on Oi Tmporte, I

The elasticity for U.S. irporte of capital Coods in 19b5 is slightly

higher than the Houthaker and Plag elastictty for semi-manuractures

of 1.1. Vis upward shift reflects t.e assupton that the very high in

come elasticity for 1963 to 196f reflects a funamntal change in trend

and ill cause the long ran Incme elasticity to shift upward.

C (abinet Tas Forc* on Oil t prt Control, Thelil 01 -t tei stion A
Rep rt on the Rlotionshi of 0Oil 1orts to th e atio.i_ S.curi.
Wasngton. . mment Pritiq ice, W-0
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The long run expected income elasticity of 2.0 for U.S. imports

reflects the opinlon that U.S. imports of consumer goods will comprise

the Houthakker and Magee category of finished manufactures (with an

elasticity of 2.6) as well as some commodities in the semi-manufactured goods

category (which has a long run elasticity of 1.1). This judgment also

reflects the assumption that the widespread Introducticn of large cargo

etrplanes during the 1970 to 1990 period will slightly reduce the pro-

pensity of the U.S. to Import consumer goods by ship.

The 1985 elasticity of .9 for U.S. exports of food. feed and

beverages is very close to the Houthakker and Magee elasticities for

both crude foods and for manufactured foods. The Income elasticity for

Industrial supplies was held constant at the 1970 elasticity of 1.1.

An elasticity of .8 was predicted for U.S. long run exports of capital

goods. It was also assumed that the negative elasticity observed during

the 1963 to 1969 period would remove any of the noncompetitive U.S.capital

goods export Items from foreign markets and that, for the goods that are

exported after 1975, slow growth would be observed bepause of U.S. tech-

n~logical and production advantages In this trade category.

U.S. exports of consumer goods were assumed to have a long run elasti-

city of 1.6 compared to an elasticity of 1.2 fov finished manufactures

pmvlded by Houthakkbr and Magee. Ile fouthakker and MAgee long run elasti-

city was shifted upward to reflect the fact that the household goods compo-

aent of U.S. exports (-Adch in general has had an export elasticl tv of around

2.0) will comprise a lar'ger portion of the 195 exports of consumer goods

than they did during the 1951 to 1966 period over which llouthakker and

Magee miade their analysis.
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The Method of Predicting Future U.S. Trade:

The use of import income elasticities makes the operation Involved

in making the prediction relatively straightforward. It allows a fore-

cast of the level of imports in any year to be obtained by multiplying

the prevIoun imports times the quantity Crowth rate (one plus the in-

come of the Importing region) taken to the elasticity power. The exact

formulation of the equation showing tonnage movements as a function of

a constant income elasticity holds that tonnage movements in any future

year equal tonnage movements in the previous year multiplied by one plus

the relevant GNP growth rate taken to the income elasticity power.

Specifically the equation is as follows: "E.(N)
M(N) - M(N-l) (1.0 + OR(N)

where

MM(N) tonnage of imports for time period N.

M(N-1) - tonnage of imports for time period preceding N.

CR(N) - percentage growth rate of GNP for time period N.

E(N) - Income elastibity for time period N.

Because an import elasticity relates a percentage change in income

to a comparable percentage chance in imports, if one knows the growth

rate of Income, the elasticity, and the previous year's imports,

i ii ii i | i iii8 3 <
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one can calculate the lovel of any future year's imports.

For this study the starting point for the prediction was the 1969

value of each Lrade flow. Predictions in each of the years beyond 1970

used the previous year's prediction as a starting point. This method

places a premium on making predictions of GNP growth rates and income

elpsticities that are accurate over the long run because errors in

this'predictions that are not offset by errors in the opposite direction

are carried through to future trade predictions.1/ Appendix 1 contains

an examination of the implications of continuous errors of different

sizes.

The regression analysis of U.S. foreign trade for the 1963-69 time

period previously discussed resulted in a set of estimates of import

income elasticities. These values were used as the prediction of income

elasticities for the first forecast year (1970). The 1975 elasticity

prediction was heavily weighted by the historical values computed

by regression analysis and by estimates of the economic environment

predicted to exist in that year. The prediction of the income elasticity

for the year 1985 was based primarily on expectations of what the long

run income elasticities would be. Income elasticities for intermediate

years were calculated by extrapolation formula using the 1970, 1975

and 1985 values as starting points.

./The percentage errors in trade flows approximately equal the sum of
the percentage errors in the GNP growth rate and the income elasticit-
multiplied by the number of years, and the values of the QP growth
rate and the income elasticity. Specifically, MlO(T)(E)(GR) (I.+GRE)
where ME is the percentage error in imports, I is the number of years
after the uncompensated error is made until the year of the prediction
in question, E is the elasticity, .E is the percentage error in the
elasticity, GH is the GNP growth rate, and GRE is the percentage error
in the GNP growth rate. 8 V
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U.S. Seahene Trade &cluded From This Prediction:

Several components of U.S. foreign oceanborne trdde have not been

predicted in t ls project because they should not be examined with the

methods that have been used here. Demand determined Income elasticities

are not useful when there is no historical demand-determined trade to

analyse or when reasonable assumptions about the nature of public policy

in the future cannot be made; accordingly, both PL-80 "Food-For-Peace"

shIpmen )f agricultural surplus comodities and military "Special

Category" shipments have beon excluded from this anasls. For these

cases, predictions must, be obtained from other sources and added to

the esults obtained by this forecast.

Although a case can be made for excluding U.S. trade with Communist

Europe on the grounds that much of this trade is policy as well as

demand-determined, it has been decided that better predictions can be

made for this region with income elasticities than without them. Even

though recent U.S. decisions on trade with thl a area should result in

higher trade levels than have been observed in the past, it appears to

be possIble to incorporate assimptions about the effects of these policy

changes into the set of 1963-1969 historical income elasticities and

these techniques have been-'ised.

In addition, V.S. trade with Communist Asia has not been predicted

in this project. Such trade has not been of sufficient quantity in

the recent past to provide on adequate data base from which to obtain

significant income alasticitles. Recent policy ohane& to incerese thIs

85w
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* trade will have iqM11cations on the validity of this forecast. These

1.n~lications mst be evaluated by oxamnining other sources and modify-

* Ing the results of this forecast aecordIngly.
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Table 10

Summary of Predicted Growth Rates of Gross
National Product for Economic Regions

QNP GROWTH RATE ASq7MD IN DTFFERENT YEARS

Region V_70 1975 1980 1990

United States -. 4 4.1 4.1 '1[.1
Canada 4.0 4.5 4.5 h.5
Eastern South America 4.8 L.8 4.8 L.8
Western South America 4.8 4.8 4.8 L.8
Caribbean 5.0 5.o 5.0 5.o
Central America 5.3 c. 3 5.3 5.3
Mexico 6.3 6.0 6.0 6.0
Northern Europe 3.9 3.9 3.9 3.9
Moditerranean Europe 4.8 L .8 4.a 4.8
United Kingdom 1.5 2.0 2.6 2.6
North Africa 4.7 h.8 .8 1,8
Developing Africa 6.0 6.0 6.0 6.0
Republic of South Africa 5.6 5.3 5.3 5.3
Middle East 7.0 7.0 7.0 7.0
Japan 10.1 8.5 7.0 5.0
East Asia 6.0 6,0 6.0 6.0
South Asia 4.8 5.0 5.2 5.2
Conmunst Asia 4.9 4.9 4.9 4.9
Coi-mit Europe 4.2 4.2 4.2 4.2
Oceania 8.6 4.6 4,6 4.

87<.
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Tabl e 11

Income Elasticities for
United States Imports

(Quarterly Data, 1947-66) _

Long-Run

Elasticities

Income Price R?

Prude Materials .61 -.18 .832

Crude Foods .30 -.21 .535

Manufactured Foods 1.28 ;-.4o .910

Semimanuifacturee 1.11. -1.83 .950

Finished Manufactures 2.63 -4.05 .995

Total Imports 1.42 -.88 .981

i/Houthakker and Magee (24), Table 6, P. 1P1

<v
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Table 13

Suim-ary of U.S. Total Import and ExportIneomo Elastitett.es by Country

(Annual Data, 195i-i966I/

Import Income Export Income
Countr lastIrty Ela.icity

Canada 1.9

Mexico

West Germany 2.8 P.0

France 2.0 2.3

Netherlands .7 1.9

Italy 2.0 2.3

Portugal 1.9 1.1

United Kingdom 1.8 2.6

Republic of South Africa 3.8 .9

Japan 3.5 3.7

India .8 3.2

Australia 1.6 2.4

90<y_ ffouthakkcer and Hag.e, (2k), Table La, pp. 116-Il?.
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?able 1A

Predictions of Final End Use Comodity
Income Elasticities for U.S. Exports and Imports

Elasticity In
U.S. ImPorts 

1970 1975 1985
Food, Feed and Beverages 91 .85 .1
Industrial Supplies 1.03 1.7 1.7
Capital Goods 3.1h 2.5 1.5
Conmuwr Goods 5.35 3.0 2.0

U.S. Exports

Food, Feed and evewrages .73 .8 .9
Industrial Supplies 1.12 1.1 1.1
Capital Goods -. 85 0.0 .8
eons-u r Goods 4.04 2.8 1.6

91<
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TRADE ROUTE DESCRIPTION
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APPENDIX C

GENERAL CARGO ImPORTS AND EXPORTS

FOR SELECTED TRADE ROUTES

102<
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LONG TON TO NEASUREKENT TON CONVERSIONS
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APPENDIX E

ADDITIONAL ANALYSES OF DOD CARGO PROJECTIONS

SECRET DATA EXCLUDED

(THIS APPENDIX ATTACKED AT END OF SPANS PART It-A)

Ii~i'



APPENDIX F

KEY INDUSTRY PAR~JVTERS



SPECIFIC COMPANY SENSITIVE DATA

OHITTED
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SPECIFIC COKIAMY SENSITIVE DATA

OftITTE
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APPENDIX G

PROJECTED PENETRATION FOR ECONOM(IC FLEET
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APPENDIX G *

PROJECTED PENETRATION FOR ECOiNOMIC FLEET
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TRADE ROUTE 4

20% COMMERCIAL CARGO PENETRATION
Programmed Fleet Mix: 2 Ships
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TRADE ROUTE 5-7-8-9

25%6 COMMERCIAL CARGO PENETRATION
Programmed Fleet Mix: 24 Ships
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TRADE ROUTE 10

27% COMMERCIAL CARGO PENETRATION
Programmed Fleet Mix: 21 Ships
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TRADE ROUTE 12

20% COMMERCIAL CARGO PENETRATION

Programmed Fleet Mix: 23 Ships
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TRADE ROUTE 13

20% COMMERCIAL CARGO PENETRATION

Programmed Fleet Mix: 7 Ships
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* TRADE ROUTE 18

35% COMMERCIAL CARGO PENETRATION
Programnmed Fleet Mix: 7 Ships

SHIPS
50

40

30

20

UiTI LIZATION-*
FACTOR

0LL1 L i
0 20 40 60 so 100

PERCENT UTILIZATION

IL71



TRADE ROUTE 21

10%o COMMERCIAL CARGO PENETRATION
Programmed Fleet Mix: 12 Ships
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TRADE ROUTE 22

20%COMMERCIAL CARGO PENETRATION
Programmed Fleet Mix: 19 Ships
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TRADE ROUTE 29

25% COMMERCIAL CARGO PENETRATION
Programmed Fleet Mix: 65 Ships
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TRADE ROUTE 32I
20% COMMERCIAL TRADE PENETRATION

Programmed Fleet Mix: 0 Ships
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CURRENT PENETRATION EXCURSIoll
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TRADE ROUTE 4

14% COMMERCIAL CARGO PENETRATION

Programmed Fleet Mix: 2 Ships
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TRADE ROUTE 5-1-8-9

30% COMMERCIAL CARGO PENETRATION

Programmed Fleet Mix: 24 Ships
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TRADE ROUTE 10

30% COMMERCIAL CARGO PENETRATION
Programmed Fleet Mix: 21 Ships
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TRADE ROUTE 12

16% COMMERCIAL CARGO PENETRATION
Programmed Fleet Mix: 23 Ships
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TRADE ROUTE 18

32% COMMERCIAL CARGO PENETRATION

Programmed Fleet Mix: 7 Ships
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TRADE ROUTE 21

3%COMMERCIAL CARGO PENETRATION
Programmed Fleet Mix: 12 Ships
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TRADE ROUTE 22

16% COMMERCIAL CARGO PENETRATION
Programmed Fleet Mix: 19 ships
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TRADE ROUTE 29

23.5% COMMERCIAL CARGO PENETRATION

Programmed Fleret Mix: 65 Ships
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