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I. INTRODUCTION

This paper sets forth the results of ~ projection of Department of

Defense dry sealift cargo toannage for FY 72-76 by amount, commodity, and
area of the world.

This projection, undertaken as a part of the Sealift Procurement snd
National Security (SPANS) Study, was accomplished in two steps. Firat, a
"bagic projection," using historical indicators, was develioped 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). Secoand, a number of “other factoss"
were reviewed (..e., possible changes in DOD policies, activities and opera-
tions, etc.) that could affect future cargo tonnage but which wouid not be
indicated by the historicsl datsy the basic projection was then reviszed to
retflect 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 sssumptions of this projection are the follewing:

{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) assumptiona contained in the
Secretary of Dafense's Planning and Proguamming Guidance

for the FY 73-77 Defense Program generally reflect future
SEA activity.




Table Ia

CARGO ARFA AND MOVEMENT DEFINITIONS

;yg R For convenience in describing our methodology and discussing the results
R of our analysis, we developed the following definitions for use in this
3 4 report. '

Inbound and Outbound Cargo:

kl'ﬁ Cargo inbound to CONUS and outbound from CONUS (e.g., Atlantic Area

T inbound and outbound refers to cargo shipped inbound from the Atlantic
. Area to CONUS and outbound from CONUS to the Atlantic area).

3 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,
3 & the Mediterranean, etc.).
;1? -3 Worldwide Cargo:
g Worldwide inbound and ocutbound cargo plus all inter/intra area cargo.

Atlantic Area:

i, S Refers primarily to Europe, the Noxth Atlantic, Mediterranean, Mid-
: East, and Africa (see Appendix C).

Pacific Awea:

E- ;--?E Refers primarily te SEA, Japan, Kerea, Ryukyu Islands, Philippines,
o 3 Tafwan, Hawali, and other Pacific Islands (see Appendix C).

Other Area:

Refers primarily to Caribbesn, Central and South America, and Alsska.
(Intended to encompass all areas of the world other than the Pacific
sad Atlantic).




Table Ib

 ﬁ§ COMMODITY CLASSIFICATION DEFINITIONS

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

Ammunition and Explosives: Bombs, fuses, TNT blocks, caps, hand grenades,

powder, dynamite, or any other commodity which must be aliotad isolated snd

specialized stowage space in a cargo ship, or carried in an ammunition ship,
k- - or loaded and discharged at an smmunition piler because of its highly explo-
S : " sive nature. Does not include smsell arms ammunition or radiocactive vaste.
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3 Bulk: Unpackaged dry or liquid cargo such as coal, grain, ore, sulphur
: fertilizer, and edible oils.

c Ceperal: Any commodity other than aircraft, ammunition and explosives,
. radioactive waste, bulk, reefer, cargo-carrying trailere, privately-owned
T vehicles, and special cargo.

Privately-Owned Vehicla (POV): A passenger vehicle belonging to an individual
rather than the Departaent of Defense.

Reefer: Perishable commodities such as meats, vegetables, fruits, butter,
eggs, and paultry which require refrigerated (chill or freese) storage at
prescribed temperatures while in (ransit to prevent deterioration or loss.
Does not include seai-parishable cargo stored in venti{lated holds.

Special: All wheeled anc tracked vehicles and any commodity which waighs
anore than 10,000 pounds or measures 35 feet or more in say dimension. Does
not include privately-owndd vehicles, uncrated aircraft or stake or van
type cargo-carrying trailers.

Trailers, Cargo-Carvying: Rolates primarily to cankers lifted on Milicary
Sealift Command (M5C) controlled "rolle-on/roll-off" type ships.




I1. RESULTS

Projected DOD sealift carpo {s presented in Tables Ila and IIb. According
to this projection:*

A. 1n FY 72, total DOD worldwide sealift cargs 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-milaes,
approximately 19% higher than the FY 65 level, Of thie total approximately
45,200 million ton-miles will be Pacific {n and outbound carpo while 16,300
million will consist of Atlantic area in and outbound requirements.

. In FY 74, 75, and 76, cargo requirements drop to approximateliv 48,600,
46,700, and 46,600 million ton-miles reaspectively -~ 10 te 15% higher than the
FY 6] levei. 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 carpo accounts for 15,800, 15,700, and 15,700 million ron-miles.

Tables Yic threugh IlIn present a breakout of projected cargo by
commodity.

B W A 4 WA 4 B W R ¥ A M MW au

*The tonnages discosaed here do not {nclude cortain household poods
cargs (TGBL Code 3 and &) net norwally handled through the Military Sealffe
Command systum and thersfore not included &n the MSC dete base used in
developing this projection. An eatimate of this excluded carge {s shown
in parcotheses in Tables 1la through Ith (mee alwo Appemdix 1),

*35ee Table la for cergo drea and movemont defin{tions used throughout
this paper.
o




Table Ils

PROJECTED TOTAL DOD SEALIFT CARGO a/
(17Ton Miles in ’

"Revised Projection"

FY 72 FY 73 Y 74 FY 75 Y 76-77
In and OQutbound
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
(1%,081) (18,590) (15,164) (18,038) (17,984)
Other Area 2,384 1,633 1,395 1,370 1,366
i (2,721) (1,864) (1,593) (1,564) (1,560)
%:' "g Total In and Out 92,125 63,127 44,573 42,787 42,736

(97,951) (68,312) (49,791) (47,812) (47,787)

Inter/Intrs Area

- Pacific 5,042 3,501 3,004 2,941 2,933
(5,35}  (3.7249)  (3,300) _ (3.219) (3.209)
N Atlantis 1,680 1,167 1,005 981 978
(1,918)  (1,333)  (1,147)  (1,120) Q.

Total Inter/lntra 6,722 4,668 4,019 3,922 3,910

(1.268)  (5.019)  (4.447)  (4.339) (4, 326)

T0TAL 98,847 67,795 48,592 46,679 46,647

{105,150) (73,408) (34,265) (52,180) (52,14))

a/ UFigures vithout parenthesss ( } do oot {aclude cartain housshold
goods cargo (TGBL Code ) and 4) taat historically has been handled
sxclusively by ths Military Iraffic Mansgement and Terminal Servizs
(NIH1S), and tharefors is mot included in fhe NSC dute Dasa used in
developiang this projectiocn. A rough sstimate of DOD cargo including
HINTS household goods (TCHL Code 3 and 4) fa showa in parenthesss
(sae Appundiy I). &
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Tabla IIb

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

"Revised Projection”

PY 72 Fy 73 Y 74 Y 73 ¥Y 76-77

In and Outbound
Pacific 10,228 6,560 6,074 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) (4,6613) (4,542) (4,528) (4,514)
Other Areas 1,192 817 698 685 883
(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 Ares
Pacific 2,520 1,666 1,435 1,400 1,396
{2,568) (1,745) (1,502) (1,466) (1,462)
Atlantic 800 557 478 467 466
(301) (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) (11,593) (11,579)

a/ Figures without parentheses ( ) do not includes certain household
goods cargo (TGBL Code 3 and 4) that historically has been handled
exclusively by the Military Traffic Manageoment 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 &) is shown in parentheses
(see Appendix 1).
b/ A Measurement Ton is equal to 40 cubic feet of cargo.

941
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Table Ilc

PROJECTED TOTAL DOD SEALIFT CARGO a/b/
(M/Ton Miles in 000,000)

"Revised Projection”" by Commodity

¥Y 72 PY 73 FY 74 FY 75 FY 76-77

Household Goods 2,671 2,37 2,404 2,331 . 2,329
(8,974) (7,987) (8,077) {7,832) (7,825)

Reefer 2,960 2,397 2,340 2,253 2,252
Bulk 3,127 3,005 2,372 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
Generai 33,192 34,887 23,6N1 22,519 22,509
Trailers 8 174 757 754 152
Special 19,7217 12,831 6,452 6,237 6,233
Alrcraft 3,085 | 2,628 2,723 2,586 - 2,582
TOTAL 98,847 62,195 48,592 46,679 45,647

(105,150) (73,405) (54,265) (52,180) (52,143)

a/ Totale may differ from indicated sums dus to rounding.

b/ Pigures without parenthmres ( ) do not iuclude certain housshold
goode cargo (TGBL Code ) and 4) chat historicelly hav been handled
sxclusively by the Nilitery Traffic Managament azd Termiaal Service
(MTHIS), and thevefora is uot {ncluded fn the MSC deta bese ueed in
developing thin projsction. A rough estimate of DOD cargo facluding

HINTS heusshold goods (TGEL Code 3 end 4) is shown in parenthases
see Appandix 1),

g/ The comsodity f{ ‘ves are intended to provide a rough order of
sagnitude indication of the way the projected cargo total le
1ikely to be split among commodities, These figures are not
{ntended for use an a baels for detailed planning,

d/ Bagsed on a review of actual PY 70 and FY 71 tonnages, St appeavs
that the projected figures shown sbove for aircraft a3y be over-

stated. 7
10«




Table 11d

PROJECTED PACIFIC {(IN AND OUTBOUND) CARGO 3/2/
3 (M/Ton Milas in 000,000)

“Revised Projection" by Commodity

Y 72 nn Y 74 Y 75 ¥Y 76
3 Household Goods 1,323 1,110 1,161 1,076 1,077
o (4,445)  (3,730)  (3,834)  (3,615) (3,619)

! Reefer 1,984 1,480 1,426 1,345 1,346
Bulk - - - - -

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

Az 5,952 2,860 856 807 808

General 42,067 25,774 15,331 14,345 14,362

Trailess ' - - .- - -

Spectal 15,748 9,444 3,623 3,227 3,231

Arrcraft 2,543 2,220 2,282 2,151 2,184

TOTAL 13,027 45,238 27,341 25,671 25,701

(76,149) (47,858) {30,034) (25,210) (28,24))

s/ Totals may differ from indicated sums due to rousdiag.

b/ Pigures vithout paresthesss { ) do aot fuclude certain household
goods cargo (YGBL Code 3 and &) chat historicelly has besn handiéd
exclusivaly by the Nilitaty Traffic Management and Terminal Service
(MIMYS), and thersfore im not included in the HSC data Dase used i
devaloping thie projection. A rough estimate of DOD cargo fncluding
NINTS houashold goods (TGBL Cods 3 and 4) is shown in parenthsces
(sna Appendix 1), A

g/ The commodity figures are fnteaded to provide a rough order of
magnitude indication of the way the projected cargo total le

k& likely to be split among commodities. Theae figures are not

3 intended for use as a hasis for detailed planning.

Based on a reviev of actual FY 70 and FY 7! tonnagee, it sppeats

3 that the projected flgurve shown above for aircraft may be over-

. 3 stated. ‘
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Table Ile

PROJECTED ATLANTIC (IN AND OUTBOUND) CARGO a/b/
(M/Ton Miles in 000,000

"Revised Projection" by Commodity

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)
Reefar 669 659 657 656 654
Bulk 2,841 2,802 2,79 2,788 2,780
pov 2,340 2,400 2,393 2,388 2,381
Ammo 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) (18,028} (17,984)
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 historically has been haadled
exclusively by the Military Traffic Managument and Terminal Service
(MIMTS), and therefors is not included in the MSC data tase used in
developing this precjection. A rough estimate of DOD cargo includiag
MIMIS household goods (TGBL Code 3 and 4) is shown in parentheses
_ (see Appandix AR
¢/ 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 8 review of actuel FY 70 and FY 71 tonnages, it appears

that the projectad figures shown above for aircraft may be over-
stated,

12<
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Table IIf

PROJECTED TOTAL DOD SEALIVPT CARCO 5/2]
(M/Tons in 000)

"Revised Projection’ by Commodity

FY 72 FY 73 FY 74 FY 75 FY 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 604 604 851 658 656
POV : 1,248 1,221 1,301 1,279 1,278
Ammo 1,317 730 291 283 283
Gensral 10,266 7,012 5,184 4,999 4,997
Trailers 160 156 166 167 167
Special 3,805 2,379 1,413 1,385 1,384
Adlrcraft 590 528 596 574 573
TOTAL 19,010 13,680 10,664 10,373 10,359

(20,228) (14,808) (11,885) (11,3%3) (11,5

&/ Totals may differ from indicated sums due to rounding.

b/ Figures withouc parentheses ( ) do not include certain houaehold
goods carge (TGBL Code ) and 4) that historically has been handled
exclusively by the Military Traffic Management and Teruinsl Service
(MTMTS), and therefore is not included in the MSC data base usad in
developing this projection. A rough cetimate of DOD cavgo including

MIMTS household goods (TGBL Code 3 and 4) is shown in parentheses
{see Appendix 1),

&/ ‘the commodity figures are futeunded to provide s rough order of
nagnitude indication of the way the projected cargo total {s likely
to be split among commodities. These figures are not intended for
use as a basis for detailed planning,

d/ Basad on a review of actual FY 70 and FY 71 tonnages, i¢ eppears that
tha projected figures shown above for aircraft may be overscated.

13<
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Table Ilg

PROJECTED PACIFTZ (IN AND OUTBOUND) CARGO a/b/
(M/Tons in 000) -

"Revised Projection" by Commodity

FY 72 ¥Y 73 FY 74 FY 75 ¥Y 76
Housepold Goods 185 161 170 162 163
(622) (541) (571) (544) (548)
Reefer 278 215 212 203 203 ‘
Bulk - - - - -
POV 463 434 430 411 422 j
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
Atlrcraft 370 322 340 325 325
TOTAL 10,228 6,560 4,074 3,876 3,881
€10,665) (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 Bdstorically 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
daveloping this projection. A rough estimate of DOD cargo including
MIMIS household goods (TGBL Code 3 and 4) is shown in parentheses
(see Appendix 1).’
¢/ 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-

14<
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Table Ilh

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

"Revised Projection"” by Commodity

PY 72 FY 73 FY 74 FY 75 FY 76
Household Goods 261 247 247 247 246
877) (830) (830) (830) (827)
Reefer 174 165 165 165 164
Bulk 739 701 699 700 698
pov 608 600 598 599 598
Anmo 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
Alrcraft 43 41 41 41 41
TOTAL 4,370 4,090 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 iunclude certain household
goods cargo (TGBL Coda 3 and 4) that historically hes 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 projectiorn. A rough estimate of DOD cargo including
MIMTS 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 gplit among commodities. These figures are not
intended for use as a basis for detailed planning.

d/ Bagsed on a review of actual FY 70 and FY 71 tonnages, it appears

: that the projected figures shown above for aircraft may be over-
gtated.
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1. 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 examinatrion
of the U.S. Merchant Marine because that is the outmost vear for which the
Department of Defense has projected its forces and programz in the current
Five-Year Defense Program, and thus serves as the basis of the deplovment
analvses of SPANS Part III.

The principal output of this section of SPANS is a calculated merchant
fleet that is dependent on the quantity of cargo available and the productivity
of the individual ship tyne on specified trade routes. Since the indenendent
variable within this analysis 1s the estimation of cargo, this aspect 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.

Lo




s A

I1. CARGO FORECASTS

A. Foreign Trade Commercial Cargo

The waterborne commercial cargo forecast was developed from two
analyses, These analyses constitute an on-going Maritime Administration
effort entitled, "A Lonpg~Run Prediction of United States Seaborne Trade from
1970-1990." which is included as Appendix A% and a completed DOT effort entitled
“fransoc~ani: Cargo Study.''##%

woth of these analvses predict the volume of U.S. forelsn trade
base ¢ economic i{nfluences. 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 foreien trade cargo forecast
have been generated by means of the model described in Appendix A. The studv
in Appendix A l{udicates that supnly and demand are the economlic factors that
most influence “he size and structure of trade between anv two repions.
Historically, demand appears to be more significant than supplv when economic
activity is considered. ''Real income" or gross national onroduct (GNP) 18 a
national measure of demand, and may thevefore be the principal measure for
economic activity. This implies that (.8, imports depend tc a given extent
upon U.S. GNP, and that U.S. exports to a particular foreign repion likewise
depend on the "real {ncome" or (NP of that region. This hypothesis was
evaluated by data taken from the vears 1963-1969 and displayed a sati{sfactorv
statistical correlation.

® Appundix A of Part 11-8 represents a first step toward making long-range
cconomic forecasts in the arca of seaborne trade, As data were not always
avallable and tie state of the art of such forecasting s in its infancy,
results of this study should not be taken as absolute {ndicators of the
future and sliould be used carefully, The following controverslal arcas

In economic forecasting, which directly impact on Appendix A, snould be
noted: (1) thece are uncesolved conflicts within economic theory

regarding long~range economic forocasts; (2) current seaborme trade
forecasts nave relied on extensive extrapolations from o small data vase;
and (3) current seaborne trade forecauts ave weakened by the inabllity to
predlet the effect of xuch avents as Jdollar devaluation, Lritain's entry
{oto thw Comnon Harket, aud expanded trade vita Communist nationgs. While
these controvursies exist, Appendix A {s the bagt catimate currently
avatlaole and is useful In the role of providing input data for U.S5.
comuercial whipping capabilicy fn 1976, In the SPANS Study, this data

i3 used as an uppur bound,

Transoceanic Cargo Study, soT=US-A9<024, U.S, vepartment of Transportation,
Uffice of Systems Requlroments, Plans and loformation, by Planning Rescarch
Corporation, Harcit 471,

L 1]
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3

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

Specific trade routes 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 Mediterrarean
12 Atlantic Far Fast
13 South Atlantic & Gulf Mediterranean
18 Atlantic & Gulf India, Persian Gulf, Red Sea
21 Gulf U.K. and North Eurooe
22 Gulf Far East
26 Pacific Far East
2 Great Lakes U.K. and North Europe

While the foreipn trade cargo analvses provided projections for
1972-1976, only the trade data for 1976 wvas used for the merchant fleet
analysis. The total U.3. waterborne foreign trade predicted for 1976 {s
743,501,980 long tons, composed of exports of 329,494,840 and imports of
414,007,140 long tons, The trade routes of {nterest {4, 5-7-8-9, 10, 12, 13,
18, 21, 22, 29, and 32) carry 462,773,630 long tons, cowmposed of exports of
236,005,140 and iwports of 226,768,550 long tons. The percentages of the
total foreign waterborne trade represented by the trade routes of irterest
are:

Totsl Forefign Trade  Trade Route Group Percent of Total

Exports 329,494,840 236,005,140 n.?
Imports 414,007,140 226,768,550 54.5
Total 143,501,980 462,713,690 62.2

The cargo vas examined in detail, commoditv by commodity, and sagrepated
{nto the three major carpo catepgories of peneral, dev bulk, snd ltquid bulk.
The 1972-1976 projections for general, drv dulk, and linuid bulk careoes for
the trade routes of {nterest are contained in Appendix C. For the anslvsis,
only the 1976 general carpo projections vere of interest.* In 1976, the
percontage of totul long tans of forelgn trade gensral cargo projected co
gove on the trade voukes of {ntersst ave:

#i{th one exception: Industry advisors have {ndicated that they sxpect
to carry one percant of the dry bulk cargo exports on Trade Route 29. This
cargo totals 56,844,800 long tons; cne percent of this figure with a N/T to
L/T ratio of 1.25 equals 710,560 M/T. This swount of cargo is added into
Trade Route 29 totsls in Figure lla. 20«




Total Foreign Trade Trade Route Group

Ceneral Cargo General Cargo Percent of Total
Exports 41,933,670 25,748,590 61.4
Imports 63,554,780 40,156,290 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 measurement). A well established
reference* was updated to provide appropriate long ton to measurement ton
conversions for different commodities., These conversion factors, exoressed
in terms of measurement tons (¥/T) per long ton (L/T), are as follows:

3 Conmmodity Group Stowage Factor a/
X ﬁ Fresh Foods 2.25
T Dried Foods 1.50
4 Live Animals 10,00
4 Other Farm Feed 1.75
A 4 Beverages 1.40
. Crude and Semi~Finished Textiles 4,00
o Finished Textiles 2.50
3 3 Paper 2.50
3 E: Other Vegetable Fibers 4,00
3 g Industrial Chemicals 1.25
Hides and Skins 1.50
Rubber 1.70
3 Finished & Sem{-Finished Steel Mill Products 30
3 3 Finished “etal Products 4,00
3 3 Other Finished Metal 2.50
3 A ‘ Electrical Machinery 4.00
3 3 Construction Machinery 2.00
i Industrial Machinery 2.00
4 Agricultural Machinery 2.00
2 3 Civilian Atrcraft 15.00
k. b Trucks and Russes ‘ 15.00
3 3 Textiles . $.00
E 3 Hediednal .00
Other Hon-Durable S A0n
llousenold 6,00
Other Durable Goods - 3o

(Other (Not Elsewhere Classiffed) - , IR N5 4

L MR 4 e v ATANLBYM? R W

a/ These stowape factors are dependent on the mix of carpoes
within the commodity proup. In spec{fic cases, the mix
varlations are sufficlent to create modifiod stowape
factors between oxports and {mports snd betwesn trade
routes. These oxceptions are shown {n Appondix 0,

The detailed conversion from long tonk to measuremant tons for
each of the trade roures of interest for 1976 {8 presentea {n Appendix D, The
agpregate long ton and meascrement ton lovels of ageneral carpo commoditiesn
far 1976 are diuplaved tn Flgure 1la. a .
— <i<
* Modern Shiip Stowape, Joseph Leeming, Bureau of Foretgn and Domestic
Comnerce, U.S. Departeent of Cowmerce, 1942,




Figure Ila

1976 FOREIGN TRADE GENERAL CARGO

Trade Imports Exvorts
Route L/T _M/T L/T M/T
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 ships 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 carpo in the !lediterranean for the Gulf but first transiting to
Northern Lurope to collect cargo for New York. Tie ship itinerary could be
Jdediterrancan-Northern Lurope-U.S. North Atlantic-U.S., Gulf., The cargo

would be properly apportioned between Trade Route 5-7-8-Y and Trade Route 13,

Since the waterborne trade projections are based on Census Bureau
data, these projections include all povernment 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 frc Peace," was specifically screened out of
the Census data base because taez P.L. 480 exports are dependent on a much
different set of influence fictors than normal trade. The DOD and P.L. 480
cargoes will he addressed in subsequent paragraphs.

B. Public Law 480 Cargo

P.L. 480 1s concerned with exports of U.S. agricultural commodities
shipped under authority of the Apricultural Trade Development and Assistance
Act of 1954 and subsequent amendments. Over the past 10 years, vearly 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 l0-year span, shipments
of wheat have consisted of over 707 of total commodities exported under this
law. The second largest commodity, rice, has totaled 10X or less of the
wheat exported. Informal discussions with the Foreign Agriculture Service
of the Department of Agriculture have indicated that total P.L. 480 shipmentr
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<



Best Available Copy

6
Trade
Destination Tons Route a/

S?uth Aﬁlu (India, Pakistan, Thailand, Vietnam) 4,000,000 18
ﬁxdd{o Last (Turkev, Israel, Arab Nations) 2,000,000 13
Far Kast (Korea, Taiwan, Japan) 1,500,000 22
Latin America 1,500,000 1, 2
Africa 500,000 14, 15

Misc.

500,000

a/ The trade routes shown are based upon cxpected oripins and destinations.

QLuvr trade routes such as TR 29 carry small quantities and are included

in Dise,

Trade routes 18, 13, and 22 are analyzed in this studv, and so the

P.L. 480 carpoes on these routes will be considered for their impact. Over
the past seven vears (1964-1970) approximately 507% of the P.L. 480 shipments
have been carried bv U.S.-flag ships; during this same period of time, 62%
of U.S. carriage was in peneral cargo ships. Under normal circumstances,
this same percentape (62% of 507) could be considered in effect in 1976, How-
ever, the U.S. is currently in the process of developing a fleet of bulk cargo
ships which could be more appronriate for shipments of part of these carpoes.
To account for this, it is assumed that not more than 50% of U.S.-flag P.L. 480
carriape will be on general carpo ships. 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 TR 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 Cargo

The projections of the Department of Defense peacetime shioping
requirements for the period of 1972 to 1976 are nresented in Part I1-A of the
SPANS Studv. The following additional procedures were necessary so that the
data could be used in the merchant fleet analyses:

1. identlfication 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 carpo 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 outhound distribution of cargo between CONUS-
Pacific siiows a distinct difference between the 1960-1965 averape and the 1960~
1970 average. The 1960-1965 averape 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 percen’age
of military assistance by area are shown in Appendix K, Table 3, while the
conversions to measurement tons, also bv area, are in Table 4.

3. The percentagg split of DOD cargo by OONUS origin, obtained from
FY 64 and 65, i{s shown in Table 5.

4. Tables €a 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 outhound for each
destination and origin palr.

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

7. Dbry uLolk gzoing to the Atlantic {s assumed 100X 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 vear and adding to create
a calendar year.

Some interestinp observations pertinent tfo the DOI cargo are self-
evident from the CY 1976 projection of DOD cargo. The largest fractioan 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 631 is inbound. On all of the trade
routes of intereat, except Trade Route 21 and Hawaii/@uam, 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 tonms).

Commercial Exports Nutbound

Trade Route ___With PL-480 DOD DOD Percent Add-on
5-7-8-9 7,316 1,973 27.0

10 2,678 440 168.4

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 <
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g 3 Inbound
b Trade Route Commercial Imports DOD DOD Percent Add-on
;. §-7-8~9 26,510 589 2.9%
e 10 5,126 95 1.9
k. -3§ 12 18,009 61 0.37
. <3 13 1,747 37 2.1
9 21 7,110 87 1.2
- 29 22,213 270 1.2
g Hawaii/Guam 2,194 140 6.4
E 2 .
%} _ ;y D. Domestic Commercial Cargo

In order to incorporate ail routes that will contain significant
shipping capability, domestic routes from CONUS te Puerto Rico and to
Hawati /Guam have been included. Comprehensive trade forecasts- such as those
. used for foreign trade wore not avallable, #Historical data was obtalned
3 from the 0ffice of Financial Analysis, Federal Maritime Comnission. This
. data consisted of the waterborme trade carried by liners betwesn CONUS and
. Puerto Kico and CONUS and Hawaii/Guam durinpg the years 1963 to 1969. Ne
data was available on irregular or tramp carriage.

¢ The development of shipping requiremints for these routes requirced two
. assumptions:

L E. ‘ -~  Current relationships hetween liver carriage and irregulax

3 3 carriage {(non-bulk) will continue through 1976.
é 'E- : -~ Current fleet operation and utilization on these routes are
- . at least break-even, :
I - |
. f : : Regressfon analvsis of the historlcal trade data and aubsequent
E projections supplied the following forecast of llner carriage far 1976,
o 1369 1976
‘Puerto Hico 5,995,000 /1 10,854,000 M/T
Hawail/Guam 3,782,000 M/T 5,899,000 M/T

Uttlizine the two assumptions described earlier with respect to

conntancy of the relationship between carpo and shipn allows the comsutation
of ships on the routes {n 1976 4s follows:

Trade projected tn 1976 _
Trade carried currencly X ships cucrently on routet » ships projected fa 1976

fnlv eleven nf the thirteen ships on Haveii/tuam are used as 2 base,

25
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E. Total Car;o .

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

3
4‘1'

Figure IId

197& GENERAL CARGO
(000 M/T)

Trade Route Inbound Outbound

4 10,517 12,399 Y
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

29 22,483 12,691

32 5,482 _ 1,373
i'uerto Rico -
Hawaii/Guam 2,334 - 5,168

.
Y.
. .
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I1T1. MERCHANT FLEET FORECASTS

In the past, fleet forecasts accomplished by the Maritime Administration
and the Departument 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 difler from each
other only in that the pessimistic fleet assumes o new construction beyond
vessels currently contractually ohligated whareas the programmed fleet con-
tains general cargo ships currently prosrammed for construction and opera~
tion by 1976 under the President's Maritime Program, The economic fleet

and its excursion, which use the programmed fleet as a hase in analvzing

the impact of eccnomic factois on the U.§, Merchant Marinc, differ ar to the
market penetration which is assumed for U.S.-flag operators.

A. Pessimistic and Programmed Fleet Forecasts

The Maritime Administration Operational Ship File and the Navy's
Shipping Inforuation System were used uas a baze to identify the current
general carqo fieet, general cargo vessels under construction, and general
cargo vessel. under contract for construction. Agsinst this information,
the following shiplife rules were applied:

i<
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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 1is later.

ror 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-McCormack 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 integrated 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, '"Quarterliy Ship
Employment Report' and 'Monthly Status of the Merchant Marine'. The result
was the pessimistic forecast summarized in Figure IIIa.

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

The programmed fleet is also shown in Figure 11la.

8=
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Figure IIIla
1976 U.S. FLAG GENERAL CARGO FLEET

Ship Typc Pessimistic 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-0n/Roll-0ff Ship 3 9

309 32

a/ Two ships, the Monterey and the Mariposa, 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.

In addition to the projection of cargoas already described, the
creation of the economic fleet required:

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

== measuremant of ths annual cargo carrying capability of each
ship type on each trade route;

-~ estimation of the market penetration which U,8. Plag
general cargo ships can achieve on each trade route;

-~ calcilation of tht breakeven vessel utiiization (X of

annual carrying capacity realized)for every trade route;
end -

~~ jdentification of the vessels which are most compatible
, with ths cargoes of cach trade route.

with this information, calculstions can be made showing whether there i3 an
axcess of U.S., Flag general cargo vessels on the various trade routes or
whether @ defisxt exists., Vessels can be shifted from one trade route to
anocher to offset any imbalances, The specifics 0f the development of

this i{nformation arc preosented 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. fureign trade routes and the domestic routes to

. Puerto Rico and Hawaiil/Guam. These 13 trade routes represented 62.5% of

all forei.. 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.

i For the remainder of cthe trade routes, the pessimistic/programmed fleet
L 4 forecast was used. (On these other trade routes, there was no differences
f between the pessinistic and programmed fleets.)
L k-
%1 1. Vessel Distribution Over Trade Routes of Interest
;'-. %{ The number and types of vessels expected to be operating on the
k. g trade routes of interest, based upon curreat or proposed operations, are as
3 Y follows:
Figure 1IIb
e 0; Programsed Fleet on Foreign and Domestic Trade Routes of Interest a/
. f? Trade Routes
- = Vessel Puerto Hawail
. 3 Type & 5-7-8-9 10 12 13 18 21 22 29 32 Rico /Guam  Total
Fraighter 2 O 7 7 5 0 0 15 24 0 0 0 60
] Containership O 2 9 16 0 0 0 0 29 0 17 13 108
o Partial
k. 3 Containership O 0 ¢ 0 2 2 3 4 2 0 0 0 13
A Barge Carrier O 0 S 6 0 5 9 o0 6 O 0 0 25
Roll-On/
Roll-0ff Ship O 0 09 0 0 0 0 0 & 0 3 0 A
Total Ion A8 TTuDDE TN 13 Y

]

&/ The differences betwaen the programmed and pessimistic fleet on these

ruutes are the addition of six containerships (Sl-7) on Trade Route 12,

six LASH ships on Trade Route 2], one LASH ship on Trade Route 18, and

four roll-on/rull-off ships on Trade Route 29, The containerships and

LASHs have been arbitvarily distributed, based on & preliminary assess-

ment of excess cargo on routes sulitable for these classes of ships, The
roll-on/roll=off ships placementz ars based on sctusl subsidy snplica~

ticns which have been f{led with the Maritime Adminincration, -

2. Annusl Cavrying Cepscity

The productive capacity of cthese ships can ba calculated in two
basic vays. The first method gensrates a theoret{cal waximus capability and
{s bssed on the folloving assumptions: :3(),:
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i ; E: {(a) Each trade route consists of a two port itinerary;
o
E 4 (b) Port time depends solely on load/off-load capability of
y . f the ships;
} _ ﬁf (c) Each trade route has a mean distance as follows:
Figure Illc
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 data for actual voyage
tines of specific ships on specifin routes. The annual productive capacities
were totaled for each ship type for each route. Specific historical data and
soyrces are listed in Appendix F. The voyages per year, a measure of annual
productivity, for each method are shown in Figure IIld. It is important
to note that for a fixed number of ships, a substantial variation in fleeat
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 analysis, the current practice factors
will be used. These voyages/year calculations result in the annual carrying
capacities, an shown in Figure llle.

3. Penetration

Surcent data have besn obtained relative to U.8. Flag penetration
(percent of total cargo carried) into the commercial cargo. Since the
Prasident’'s Maritime Program of shipbuilding instituted 2 wajor effort in
market developmeant, f{t can be assumed that by 1976 U.S. Flag penetration
would increase. Extensive discussions with industry representatives have sot
the projected trade penetration factors as veasonable stendards. ¥igure IIIf
shows the current penetration compared to the projected penstration for
cach of the trade voutes. 31“
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b ' Figure 1Ild
f » ,% : Trade Voyages/Year
9 E Route Vessels Current Practicel/ Theoretical

4 Freighter 13.4 22.0
5-7-8-9 Contain:rship 12,5 19.9
Freighter 7.5 14.6
10 Containership 10.0 14,7
Freighter 6.1 10.6
Barge Carriler 9.7 16.0
12 Containership 7.0 7.2
Freighter 5.6 5.3
13 Freighter/Partial Containership 4.7 9.0
18 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 Containership 8.75 8.7
Freighter 3.6 6.0
29 Containership 12.90 12.4
Freighter 4.8 8.9
Barge Carrier 8.3 11.9

32 Freighter 6.0 &/

a/ Since there are no U.5.~Flag operators currently on Trade Route 32,
laat available duta (1Y67) vas used, '

b/ An apparent discrepancy oxists between the current practice on
Trade Route 2¥ and Trade Route 12, Althouph Trade Route 12 sea
distance {n considerably prueater than Trado Route 29 thore are
more voyasus per year ahiown on Trade Route 12, This fact atums
from the extensive time spent betwnen foreipn purts on TR 29,

Thene ships are probably spending an fnordinste amount of time
servicing Southeast Asia. All companies that reported data showed
similar situations. 32<

< i e i R B VN g s

- P . Cmae w mihe LRtk
sV ST



16

1166 96E°SZ 0O 16511 99£°1 867°¢ €8L 1Lt 869°2 698°¢ Z¥y‘9 £y Tvicl
) 1€0°'8s 0 910°T 0 ) 0 ) 0 0 0 0 dyus 33¢
~{T104-80/ 108
0 0 0 06z'1 o €81°¢ 269 0 0 LT § 0 0 3s13aw) alawy
0 0 0 0 68S S1E 16 €09 0 0 0 0 éyysssupsavoy V
1333l
4]
1156 S9ELT  © 79¢°¢ 0 o 0 0 4 L90°2 9 o d1ysasuywino)
0 0 0 £26°1 LLL 0 0 8TT’Y 89¢ 895 0 9 wIysyeay
weny o371y 23 62 %3 1z 81 €1 41 o1 Ry v o7 o 573
\ﬂ#gﬂﬂ olaang
$23IN0y pwI]
{3/%_000)

ALIOVEV) ONIAWEV2 IVAKKV AVA-ZHO
2111 san¥yy

i

Lo . . . i G e




vy :f‘
i A

17 i
i
Figure 11If H
Cuxrent Projected
Trade Route Penetration Penetration
4 14,52 20%
5-7-8-9 24.9% 30%
10 _ 26.82 302
12 15.6% 202
13 20,32 202
18 32.02 352
21 3.02 102
22 16.3% 20%
29 23.5% 252
32 0.02 20%
Puerto Rico a/ 100.0% 1002
Hawaii/Guam a/ 100.0% 1002

a/ Protected by cabotage laws.
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 bde

utilised, is displayed as a function of penetration into the commercial cargo
projected. The equation used to derive this table is:

% utilization « (X penetration)(M/T of trade route car 0
®1i/T of annual carrying capability of all
ships in trade routs)
Figure Ilip
1976 PERCENT PROGRAMMED FLEET UTILIZATION
COMMERCIAL EXPORTS
Trade Route &  5-7-8-9 10 12 13 18 el 22 29 32

X Panstration

20 100 22,7 13.8 233 57.7 67.5 66,2 35.7 16.6 100
3 M.l 20,8 35.0 86,3 100 99.3 S53.6 24,9

40 5.4 27.6  46.6 100 100 1.4 33.2

45 1.1 311 s2.4 v 80.3 137,

CORMERCIAL INPORTS

20 100 63.6 26,2 100 20.1 $9.9 371 87,8 38.2 100
30 95.% 39.5 30.1 89,9 60.6 100 57.3

40 100 32.4 40,2 100 764.2 16.4

45 59.1 45,2 83.5 86.0

d4<
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The inclusion of PL-480 cargo projected to be carried on U.S.~
Flag general cargo ships, as well as th:e estimated dry bulk carried on Trade
Route 29 (on general cargo ships), gencrates the following modified utilization
rates:

Figure I1Ih

1976 PERCENT PROGRAMMED FLEET UTILIZATION

COMMERCIAL EXPORTS PLUS Pi~480

Trade Route 13 18 22 29

% Penetration

20 89.1 100 65.9 22.8
30 100 82.4 .1
40 100 39.4
45 43.6

1,S.~Flap commercial shipping will carry between 50 and 100% ot the
bBOL carpo; the 50% minimum is a lepislative mandate, To demonstrate the impact,
of POD careo, a ratrix can he created showing nercent DOD cargo carried asx one
axig, percent penetration into commercial trade as the other, with the result
belng fleet utilization at the inteorsection, Yor this effort, Trade Routes 5«7-8~9,
10, and 29 were selected, (See Figure I1I1) In the economic fleet analvais,
75% of DOD carpo on each routm was assumed to bhe carried hv U.S,~Flap general
carro commercial shipa,

4, Economic Utilization

To deteraine the sppropriate aumder of ships for the econonic
fleet on aach trade route, break-sven utilization factors were calculated.
The initfal set of breakeven factors was calculated from the econowmic amalysis
accompanying subsidy applications from indusery. Thase values were modified
by industry snalysis and the new numbers ware critically evaluated.?® Since
many trade routes containad a aix of ships, a weighted factor was developed,
One additional limit was imposed. A lover bound of 50% wag sstablished in
order to maintain a conservative approach. Thaese utilisstion factors are
shown in Table H-l1,

5. Compatibility »f Vessels and Trade Route Cargoes

When vesscls were to be added or deleted from & trade voutsa, the
following priorities (most desired to least desired vessel type) vere usad:

*Appendix F iiat factors and their industry sources.
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Figure IIIi

% Commercial Penetratioqu__
L

Trade Route 5-7-8-9 Exports

Z of DOD Cargo

0 2.7 3.1 45.4 sl.1
50 8.0 49.4 60.8 66.4
15 45.6 57.0 68.5 74.0

100 33.3 64.7 76.1 8l1.7

Trade Route 5-7-8-9 Imports

0 63.6 95.5 100 100
50 68,2 100
715 70.5
100 72.8
Irade Route 10 Exports
0 13.8 20.8 27.6 3.1
50 19.5 26.5 3.4 36.8
18 22.4 29,3 36.3 39.7
100 ’ 25,2 32,1 3.1 42,5
Irade Route 10 Inpores
0 26,2 39.5 52.4 59.1
50 21.6 40.9 54,0 60.6
75 - - - -
100 ‘ : 2%.0 42,2 35.5 62.1
fArrgdn Route 29 Exports
o 22,8 3.1 9.4 43.6
S0 32.4 41,2 49.5 $3.7
75 o 3.9 46.2 54,8 58,7
Trade Route 29 Imports
0 38.2 7.3 76,4 36.0
S0 9.5 8.4 1.7 8.3
?s - - . -
100 40.7 9.8 7%9.0 88.¢
Jd6<
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Figure IIIj

Trade Routes

' 3 Puerto Hawaii

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

3 A

TN Freighter 1 3 2 2 3 3 3 3 2 1 3 2

H - Partial

9 : Containership 2 2 3 2 3 2 2 2 3 2 - -

. 9 Containership - 1 11 2 - - - 1 - 1 1

Barge Carrier - - 1 1 1 1 1 1 1 - - -

i 3 Roll+0n/Roll-

; Off Ship - - T T -
6. Analysis

The number and type of ships required for each tradc route were
determined by a simulation technique wherein each trade route commenced with
tie programmed fleet as a baseline, with high prierity ships added or low
priority ships deleted, one by one, until the required utilization was reached.
This process has been plotted on Table H-l 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 programmed fleet projections and distri-
butions. The remaining five routes required fewer vessels. The seven trade
routes required b3 additional vessels and the five trade routes had an excess
of 25 veasels, These 15 vessels were shif.ed to one of the seven trade routes
to offset imbalances. Also, an additionsi 38 new construction vessels were
required to meet the cargo movement demands. All of the old vessel radistri-
butions and new vessel allocations were based upon the vessel priorities
established in Figure IIlj.

Figure IIlk shows the economic fleet by trads route and ship type
developed cthrough the above procedure. For comparison purposes, the prograsmed
fleet, which wes the baseline nix, is showm in parentheses. An excursion
analysis was conducted to test the sensitivity of the results to predicted
sarket penctration levels. Appendix G shows the econowic fleet by trade route
and ship type assuming that current penetration levels are maintainaed and
not incroased through 1976.

The last step in this analysis is the inclusion of vessels froa
all other foreign and domestic trade routes not included in the econcmic
fleet snalysis. The vessels to he f{ncluded are those projected in the
programmed fleet projection, However, the programmed fleet vessels include
27 treighters, & containerships, and 2 KRO/ROs currently under time charter
to the Mfiftary Sealift Comsand and not supported on the other trade routas.
These vossels are therefore subtracted from the programmed fleet. (Sae Fipure
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tigure III1

Programmed
Fleet Ves- Currentlv Vessels to
sel from Non-Supported be added to
Non-Analyzed Time Chartered Economic
Ship Type Trade Routes Vessels Fleet

Freighter 83
Containership 16
Partial Containership 5
Combination Passenger/ (less)

56
12
5
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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
Marine in 1976. These results are compared against the pessimistic and
programmed fleet projection in number of ships; all four fleets are compared
against the latest type of breakbulk freighter C5-5-75a, on a hypothetical
route. The basic ditferences 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 Presideat 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 Excurgion
Ship Type Number =~ Equiv 2] Number Equiv a/ Number Equiv 2/ Number Equiv g/
Freighter 1b3v 87.61 143 87.61 113 73.81 100 67.19

Containership 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. Pasgs./

Cargo Ship 4 2.60 4 2.60 4 2.60 ¢ 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 1 _14.83

Total 309 268,78 326 302.49 331 371.60 92 11.1

a/ C-5-8-75a ship equivalents. The calculation concerning the numbers

of C-5-§-75a equivalents 1s based on a one way trade route of 10,000
miles, a two port itinerary, minimum possible port time, and & 350—
dsy year. In all calculations, actual ship capabilities were ucad.

40<
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. V. SUMMARY

g Part 11 of the Sealift Procurement and National Security (SPANS)
i 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
3 operation in 1971 (including ships under construction) projected to 1976.
- Ships over 25 years of age are phased out except in cases where major

* 3 conversions have taken place, thus increasing presumed useful 1life by 15
,'i years. This fleet has been further modified by accepting industry infor-
e mation with respect to additional phaseouts or trade route changes. No
% additional requirements for ships have been considered.

2. The 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 requircments 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
3 produced the Excursion fleet, It is assumed that a limited increase in U.S.

; market share is achieved as a result of accelerated government/industry cargo
4 promotion programs.

. Figure IVa indicates that the fleet productivitiss zmeasured in
| C5-5-75a ship equivalents rank in the same order as zbove although the
e floet sizes in terms of numbers of ships do not.

3 The analytic techniques developed to croate the Econonic fleet and

the excursion on th¢ Economic fleet represent a wore sophisticated form of
fleet forecasting.

The Bconomic fleet forecast is driven by the following varisbles:

-~ market penatration

breakeven rates for ship types

annual carrying cspacity (involving transit tiwes and
nuambers of port calls)

-
N

vedistribution of vessel types tu diffsrent roules 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 reascnableness.

The murket 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, hovever, 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 exiasting 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 causr to come into existence are, in all likelihood, gquite
differeat.

The cther variables exercise similar influence over the forecasted
fleet size and therefore the validity of the forecast wust always be considered
as constrained by their amplitude.

Part III of SPANS is constructed to accsp: a range of merchant
fleets for exsuination. In order to insure analysis of the most conservative
nature, Part IXI should employ the "Pessimistic" fleet as a lower productivity
boundary and the "Economic” fleet as an uppar boundary for the same msasure.
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APPENDIX A

TRADE FORECASTING MODEL
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CHAPTER I
F A. Sumary of Results

This report sets forth predictions of annual tonnage of U.S.
‘ Waterborne foreign trede for 39 commodity groups with 19 major regions
2. of the world for the next 2 years. These predictions have been
trenslated into a forecast of movements over 39 of the major U.Y.
foreign trede routes.

The trade prediztions were based on an analysis of U.S. forelgn
] trade between 1963 and 1969. This analysis sasumed that Gross National
Product (GNP) is the major determinant of the demand for imports.
i Accordingly, recent historical relationships between variocus U.S. import
flows and the U.S, GNP were examined slong with the relationships between
various U.S. export flows and thie appropriate foreign GNP's. Subsequently,
forecasts of the GNP's of the U.S. and of foreign countries were made and
U.S. foreign trade was predicted annually for two tims periods: 1970 to
1975 and 1976 to 1990. The 1970 to 1975 period prediction depends very
heavily on the 1963 to 1969 historical relationships between trade and GNP.
The longer temm prediction, fram 1976 to 1990, ie based on predicted
changes in the relationshipe bmmn GNP and trede as well as on the
historical relsticnship of ihe 1963 to 1969 period,

The results of this forecasting technique allow the uaer to obtain
n overvie of total U.8, foreign trade; make mwdictions of the :
composition of that treds by cammodiiiss and regions; and understand ;
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the major causes of the predictions. This apprecach makes it possible
to include predictions of U.S. foreign trade for a large number of
individual cammodities to individual regions. By the inclusion of
predictions for many comodities that were previously considered too
unimportant and numerous to be taken into account, a amore realistic
forecast should result.

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

. and exports for major regionz of the world in 1969, predictions of

then for 1975 and 1990, and the average annual growth rates of thesze
items from 19569 - 1975 and 1975 - 1990, Total U.S. foreign trade is
predicted to grow slightly faster than U.S. GNF. The total tonnages of
UeS. exports.and imports are expected to grow at roughly the same rstes
although the ccemodity and regioral contributions to each varies
substantially.

The annual percentage increases in trade broken out by region
show the areas {ram which the tonnages of U.S. trade are growing most
rapidly. U.S. import tonnages fram Eastern Asia, the Caribbean, Developing
Africa, Nediterransan Burope, North Eurcpe and Central Amorica are
predicted to have relatively high growth rates, U,S, imports from
Fast Coast South Americs, West Coast South America, North Afriea,
and the Niddle East ar: predicted to grow more slowly. Growth rates of
U.S. tonnage exports to Japan, Emst Asia and the Caribbean are predicted
to grow most repidly while those for Canada and Northern Europe are

predicted to grov more elowly. 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
caumodity 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 cammodity groups and Tables
L=1 to 4-8 contain summaries of trade in {hese 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 beversges show large increases fram 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 fram thése areas. U.S. imports of food,
feed and beverages show similarly large increases fram such developed
areas as North Europe, Mediterrsnean Europe and Japan becsuse of
projected increases in the demand for manufactured foods fram these
areas.

U.S. imports of capital goods are predicted to came 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
o0+



A-8

1985. The most striking increases are projected to came from Japan and
Eaat Asia.

Substantial increases in U.S. imports of consumer goods ars pre-
dicted, particularly fram developed areas of the world. The U.S. has
historically shown a high propensity to buy finished consumer goods out
of its additional incaome. Although the rates of growth projected
for these items are amaller 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. GNP.

U.S. exports of focod, 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 camodity 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
more 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 GNP growth rates for Jspan 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

ol1<



the rates of growth predicted for foreign economies. U.S. exports of
semiprocessed 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. exporta of capital goods declined substantially dyring the
1963 to 1969 period. It appears that this was due to the heavy demands
on U.S. capital goods industries fram the U.S. domestic economy 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 wasg predicted for the next 5 years. Because advancing U.S.
techriology was assumed to provide markets for U.S. capital goods in the
future, this trend was reversed and, by 1985, 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 30 to 25% annuaily) curing the 1963 to

1969 period, it was assumed that chese growth rates would taper off

in the future. Nevertheless, these exports will continue to constitute ohe
of the largest sourcea of growth of U.S. total exports., Large increases
in U.8. exports are predicted for the Qaribbean, Middle East, East Asia
‘and the East Coast of South America. Northern Europe and Mediterranean
Europe are also predicted to substantially increase their imports of

U.S. consumer goods. YA
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CHAFTER 11

AN ANAYSIS OF RECENT U.S. OCEANBORNE TRADE

’The quality of the predictions provided in this report depends
on three operations: an examination of the causes of U.S. roreign
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 elements of causation in economic activity. Although
the causes of foreign trade encampass a large variety of influences
including econamic, 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
froan a standpoint of data gathering, and partly because the primary
influences apme econamic oneas.

Fronomic factors which influence the size and configuration of
foreign trade consist primarily of demand and supply variables. Past
rcséarth 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 1s a region's real income or gross national product (GNP).
[ g -«
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er demand variables (such as prices or capacity utilization) may in
theorjf 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 trese variables has not been great, they
have been excluded. Accordingly, the econaomic demand for imports has
been assumed to cause U.S. foreign trade and GNP has been assumed to be
the primary determinant 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 ome Elasticities:

In econamic jargon and "elasticity" is defined as the dimensionless
ratio of the percentage change in a given entity which correaponds tn
a given percentage chenge in a related entity. An "incoma elnsticity®
is defined as the percentage change in some entity which correspcrds
to (or is brought about by) esch 1% change in National Tncowe o Srose
National Product (GNP). In this study, income elasticities have He.n
used to express the relationship between imports and GNP. An incame
elasticity is a number that relates a percentage change in U,i. fureiy:
tradel to a percentage change in GNP. For example, and income -Tact ...
of 1 means that as income rises 1%, that imports rise by 1%. Axn
elasticity of 2 implies that for 1% GNP increases, imports will incroas
by 28. An income elasticity of zero means that imports 6f the cormodity
will remain constant no matter what changes occur in GNP: GNP will

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

o4+
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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 such 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 camodity might be one that was required as an input to key
sectors of an economy and could not be obtained domestically.

Since people frequently spend more than a proportional amount of
an increase in their income on luxury items, one would expect to find
an incame elasticity of 2 or 3 for items such as finished consumer
products.

An elasticity of zero would be expected for an import that filled
a demand that was not growing.

When demand declines es 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 infrequently.
It is rare that a consumer wants less of any commodity as his income.
rises. However, there may be several reasons for this phenamenon 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 cammodity and
simulteneously reduce the U.S. shars of such imporis. Hence, a negative
elasticity for the foreign demand for U.S. capital goods may reflect
more a change in campetitive position than a cpange in the total demand

for imported capital goods. On the other hand, a negative demand for

[ ongl ot
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imports of capital goods may occur if a country has developed the ‘
danestic capability to produce those same comodities and has introduced |
8 set of tariffs to discriminate against all foreig imports. For both

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

S positive elasticities may be found.

gt

The Choice of the Data:

| The first step in testing the hypothecis that GNP is the major

determinant of the cammodity by region tonnages of U.S. foreign trade
. consisted of finding a suitable data base. Time series data on U.S.

. toreign trade disaggregated by camodity 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 ses transportation in
the future required casparsble cammodity and regional data on trade
carried by both of these modes.

Since the Department of Cammerce recently changed the commodity
clasaifications, time series data for five to seven years for U.S.
foreign trade on a highly dicaggregated commodity basis that allowed
hamogenous commodity groupings for air and sea modes of carriage were
not available from that sourca. The most recent Department of Commer:e
data were carefully analysed. The updated time series data in this vomn
were obtained fram the Planning Research Corporation for 8 seven year
time period (1963-1969), PRC also provided insturctions which will be
used to update this data base for future use. GNP data werc obtained
by adding various national GNP's obtained from standard sources into
regioral Np's. 56«
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The Choice of Commodity Groups:
1 Two different sets of coammedity groupings have been used repeatedly
in this report. Items in the first set have been called "final
end use cummoditims’. Final end use commodities consist primarily of
four major cammodity groupings: food, fecd and beverage; industrial
r 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.

g ik e T e

The second set of camodity groups has been called “intermediate

. end use camodities.” This group consists of 37 major commodity
groupings and the two residual groups that are in the final end use
group. The end use camodity categories attempt to separate cammod-
ities into moderately hamogenous aggregates aci.ording to the ultimate
consumers in an econaxy. (Table 7 shows how the intermediate end use

camodity groups can be sumed to form the final end use cammodity
groups). |
The.Choice of Ieononds Bexions:

In ordar to reduce the scope of this project to a more manageable
level the various nnuona- were nwagated into economic (or trade)
regions. These n@ionp were chosen carefully on the basis of the -
similarity of their devalopment levels, their demand patterns, and their
geographical praximity. The resulting regions are: U.S.A; Canada;
Rastern South Americe; Westearn South America; Caribbean; Mexico; Northern
Burope; Kediterranean Burcpe; United Kingdam; North Africa; Developing

Africa; Republic of South Africa; Middle Xast; Japan; East Asia; South
57<
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Asis; Communist Asia; Communist Burope; and Oceania.

ta o o ticities:

The assumption that GNP determines the demand for imports with
a constant income elasticity was tested by utilizing regression ar:alysis
the technique used consisted of fitting a straight line to a seriea of
the logarithms of both GNP and the various commodity 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 regression line is the incoame elasticity for that
camodity.

The 1963-1969 income elasticities obtained as results of these
regressions were accepted and used as a basls for making the prediction
in the initial years if the regression results obtained were judged to
be atatistically significant. (Tables 8 and 9 contain the regression
results). A standard "t statistic" test was utilized to make the
determination of significance by exsmining whether the least squares
fit incame elasticity was different fram gero., If the elasticity is
z8ro, no relationship betwesn GNP and trede is indicated. Since the
availsble trade data base consisted of seven observations and was anslyzoa
using one causal variable, a statistic of 2,0 or greater (which irdi st
that the incame elasticity was different fram sero with a probability
of lesas than 95%) was accepted as a strong level of aignificance and 1.5
wig used as & minimum level of acceptance.

Tablen 8 and 9 present U.S. GNP import elasticities and foreign
GNP export elasticities for 1963 to 1969 for the six major final end
use camodity groups for all regions that were accepted. The ron-

58<
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underlined numbers are the elasticities for which the "t statistics"

of the corresponding regressions were 2.0 or greater. The numbers

that are underlined are the incame elasticities for those cases where
the "t statistic" was greater than 1.5 but less than 2.0. For those
cases where the "t statistic" was less than 1.5, the comsponding incame
elasticity was left blank in the tables. There were few ceses where
uignificant{ regression results were not dbbtained.

o+
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Total U.S. Occanborne Imports from Major World Areas in 1969, 1975 and 1940

Region
Canada

Eastern South
America

Western South
America

Caribbean
Central America
Mo xico

Nerthem
turgpe

Mediterranean
Lurope

nited Kingdom
North Africa

Dovaloping
Africa

Repiblic of
South Africa

Middle East
Japmn

tast Asla
South Asia

Comaumist
tuzape

lceania

Yotal

Table

1

(In Thousand of Long Tons)

Tonnages

1969
33,338.6

89,221.4

6,263.9
56,866.2
2,891.8
6,219.1

13,582.5

7,904.0
3‘ l930‘
7,424,3

8,862.7

978.0
17,044.3
9,109.2
8,997.9
884.5

945.7
3,073.1

1975

36,871.3
113,157.7

7,589.1
75,712.7
3,891.9
6,731.2

17,643.2

11,095.1
4,700.9
10, 381.9

13,063.5

1,103,5
22,088.8
12,193.4
10,541,7

1,035.2

1,535.2
4,561.4

1990

06,415,7

327,230.9

<0,303.3
218,946.9
10,790.2

10,243.5

36,476.0

21,910.1
10,933.3
30,569.0

39,240.7

2,101.4
63,876.6
31,841.2
18,087.3

1,77%.1

4,555.6
11,354.2

A-17

Average Annual

Perccntage Increase

1969-1975

197515450

276,805.7

353,897.7
60<

926,652.0

1.7 3.

4.0 7.

3.3 0.

4.9 7.

5.1 7.
1.3 2,
4.4 5.
5.8 a
6.7 !

2.0 ‘ﬁ

4.4

5.0 G.u

0

0

-

2.7 A

8.4 1,

]
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Table 2

A-18

Totzl U.S. Oceanborne Exports to Major World Areas in 1969, 1975 and 1990
(In Thousands of loag Tons)

ngion
(Canada

Eastern South
America

Western South
America

Caribbean
Central America
Mexice

Northern
Europe

Mediterranean
Lurape

United Kingdom
North Africa

Developing
Africs

Republic of
South Africa

Middle East
Japan

East Asia
South Asla

Communist
turope

Oceania
Total

Tonnqggs
1222 }975 1990
26,554.7 31,265.9 61,849.8
8,204.9 13,109.7 38,617.3
1,830.6 3,008.4 9,507.4
2,942.1 8,778.9 45,848.3
1,179.0 1,741.2 5,032.1
1,189.4 1,679.5 4,963.9
32,491.3 36,652.7 81,384,1
17,158.1 19,7493 51,035.0
§,129.8 5,298.3 8,335,4
674.2 845.0 1,755,.9
1,029.4 1,507.8 5,308.1
597.4 743.5 2,470.1
1,728.5 2,281,1 8,029.8
§5,822.¢ 111,422.4 401,844.1
7,078.8 11,950.5 36,902.5
2,977.9 4,527,7 12,134,
1,694.0 1,840.8 ), 4565.8
1,673.7 2,452,2 5,705,.2
169,950.7 258,800.9 784,188.6

AACINET A

b1<

Average Annual

Percentage Increase

1969-1975 -1990
2.8 4.7
8.2 7.5
8.6 8.0

20.0 11.6
6.7 7.3
5.9 7.5
2.0 5.5
2.4 6.5

S 3.1
3.8 5.0
6.6 8.8
3.? 8.3
4.8 8.8

12.2 8.9
941 7“
7.3 11.0
1.% 4,3
6.6 5.8
7.3 7.7




: A-19 ﬁ
Table 3
2 Total U.S. Oceanborne Imports and Exports of Major i
A A Commodity Groups for 1969, 1975 and 1990 3
. (In Thouzand of Long Tons) 1/ !
. - 3 ;
] ]
s U.S. IMPORTS :
IR Average Annual
3 ¥ Tong;ges Percentage Increase
4 Commodity Group 1969 1 1390 19 3§-i§7§ 1375 -T950
-
é - Food, Feed and
3 | Beverages 13,556,1 16,278.8 32,488.7 3.1 4.7
E _% Industrial
] Supplies 258,495.0  330,295.9 1,011,973.0 4,2 7.7
T Capital Goods 2,680.6 4,169.1 13,5449 7.6 8.2
4 Consumer Goods 1,721.6 3,262.4  13,707.7 11,2 10,1
Total 276,453, 3 353.996.2 1,071,714.3 4,2 7.7
‘ U,S. EXPORTS
3 3 Average Annual
3 : Tonnages Percentage Increase
Commodity Group 1969 1978 1950 T9E0- 1075 17t Tonn
. Food, Feed and
£\ geverages 31,924.2 42,506,5 91,7081 4,9 5.3
E_ lg Industrial
3 3 Supplies 135,245,9 201,481,.9 624,897.1 6.9 7.9
E Capital Goods 1,611.4 1,748.6  4,190.4 1.4 6.0
] Consuser Goods 59,2 3,188.2 15,4427 18.4 T
] s Total E%‘.‘&Tg""f 298,558.7  736,238.3 6.6 .5
3 S 17 "he totals of U.S. trade for the four major commodity groups u» not equal ;
3 the totals for U.5. trade in Tables 1 and 2 because there are [« ~dditional :
[ o minor commodity groups, “Government' and "All Other" which are not included
3 3 in Table 3 und dbecause the total imports and exports for euach region on
3 ] Takles 1| and 2 were cbtained from a direct calculation that does not
3 necessarily equal the sum of the directly calculated six sujor commodity
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Total U.S. Oceanborne 1

Table 4-1

A-20

rts of Food, Feed and Beverages

From Major World Areas in 1969, 1975 and 199¢
(In Thousands of Long Tcns)

Tonnages

Region 1965 1990
Canada 345.1 356.3 5$36.2
Eastern South
America 1,774.8  2,130.2  3,734.7
Western South
Averica 1,112.4 1,159.7 1,448.1
Caribrean 1,480.0 1,614,0 2,272.3
Central America 2,179.7 3,008,7 8,523.5
Mexico 1,124,7 1,316.3 2,075.8
Northern
turope 822.9 1,093.5 2,763.9
Medi terranean
Europe 563.0 788.6 2,385.8
United Kingdon 394.0 549.1 1,512.6
North Africa 18,5 36.9 184.6
Developing
Africa 696.1 858.5 1,620.7
Republic of -

South Africa 140.9 140.9 189.2
Middle East 60.5 0.4 126,1
Japan 245.5 315.9 704.1
East Asia 1,626.8 1,606.5 2,291.2
South Asia 176.3 169.7 184.7
Commmist

turope 53.1 84.2 336.1
Oceania 742.1 899.4 1,899.1

b3«

Average Annual

Percentage Increase
1965-197§ 1975-Te90

.6 2.8
3.1 3.8
.7 1.5
1.5 2.3
5.8 7.2
2.7 3.t
4,3 6.6
5.8 1.7
5.7 7.0
12,2 1,3
3.6 4.4
2.0

2.6 4.0
4.3 s.5
.6 2.0

- ‘7 c‘
8.0 9.7
3.2 3.9
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Total U.S. Oceandorne Imports of Industrial Supplies

Table 4-2

From Major World Areas in 1969, 1975 and 1990
(In Thousands of Long Tons)

Tonnages
S | S

Reglon

Canada

Eastern South
America

Western South
America

Caribbean
Central America
Maxico

Morthem
furope

Mediterranaan
Fui ape

inited Kingdom
Horth Africa

Nevalnping
Africa

Republie of
Soutl. Africa

Middle East
Japan

East Asla
South Aaia

Comminist
Eurorie

Ocesnis

32,768.3
87,U17.4

5,143.4
55,3596
703.4
5,090.7

11,2060?

6,973.7
2,361.5
7,l0h.9

8,155.h

830.¢
16,973.4
7,283.2
6,929 4
692.1

864.4
2,312.5

e R R R T A B b

ST R SR

36’262.8
110,869.7

6,231.6
73,706.8

765.4
€,193.7

14,551.7

9,728.9
3,852.7
10,354.8

12,105,0

988.5
21,99%.9
10,1515

8,122.7

R2li.2

1,3)52.2
3,496.8

64<

62,623.4
320,614.4

16,671.53
213,146.1

1,215.0
8,006.9

30,084.7

18 ,06!1 O’J
7,8L2.0
30,489.3

36,269.4

1,800.8

63,610.9
23,0886.9

13,936.9

3,795.3
8,369.7

Average Anmual

Percentage Increase
1959-T97§ 19?§~1990

1.7

4.0

3.3
L.9
3.0

3

6.8

2.9
L.
Se7
2.7
2.9

8.3
7.1

3.7

6.8
7.3

3.
2.9

37
La

6.9
6.0
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Table 4-3 A-22

Total U.S. Oceanborne Imports of Capital Goods
From Major World Arcas in 1969, 1975 and 1990
{In Thousands of Long Tons)

Average Annual

Tonnages Percentage Increase
Rogion 1965 o Toor  TES-IOTE — TOTE-Toso

————

Canada 29.8 60.0 222.2 12.4 9,1
Eastern South
America 5.2 92,3 29,0 10,2 7.2
Western South
America 1.0 2.7 8.3 18.0 7.8
Caribbean 4 .5 .8 3.8 3.1
Central Aserica 1.0 1.7 5.9 9.3 8.6
Mexico 2 2 .3 2.7
Northemrn
Europe 1,211.8 1,929.2 7,142.4 8.1 9.1
Mediterranean
Europe 207.6 349.5 1,147.1 9.1 8.2
United Kingdom 281.%6 339. 4 1,028.7 6,0 5.1
North Africs 0.0 : 0.0 0.0
Developing
Africa 1.% 3.4 9.8 14,6 7.3
Republic of
South Africa 1.3 1.8 3.3 2.4 §.4
Niddle East S.i 11.1 32.3 13.9 7.4
Japan 458.5 $,R69,7 3,456,585 6.7 6.9
East Asia $9.¢ j02.2 326.4 3.6 8.0
South Asia 1.8 3.8 10,9 it.? 7.9
Communist '
Europe 7.0 9.5 27.9 $.2 7.4
Oceania 8.1 18.7 43,1 1.7 1.7
bo<
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Table 4.4

Total U.S, Occanborne Imports of Consumer Goods
From Major World Areas in 1969, 1975 and 1990
(In Thousands of Long Tons)

R N e B e AR T B s et Tt M S g b e

Average Annual

Tonnages Percentage Increase
Region 1969 1975 1990 1939-197§ 1975-199Q

Canada 148.6 272.1 1,113.8 10.6 10,0

Eastern South

America 14.9 27.2 112.0 10,6 9.6

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 5.8 - 7.6

Mexico 1.7 3.1 11.6 10.5 9.2

Northern

Europe 188,2 314.3 1,073.1 8.9 8.5

Medi terranean '

furope 137.5 257.5% 1,013,9 310 9.6

Unitod Kingdom 122.5 218.3 83%.4 10,1 9.3

North Africa 5 .9 3.6 10,3 a7

Developing

Africa 1.0 1.5 4.3 7.0 7.3

Republir of |

South Africs .3 .4 1.1 4,9 7.0

Hidﬂ“ﬁ l:ﬁs‘ 3.0 . 3.0 ‘007 000 Suﬁ

Japan 703.2 1,28%.7 _ §,288,3 10,6 5.9

Eas® Asia 33.0 n.2 4,019.9 14,3 11.3 :
:

South Asia B 19.0 ¢1.8 8.5 8.2 ]
:

Comuunist ' {

turope _ 18,2 28.5 120.2 7.8 10.1 f

Oceania 2.9 5.5 22.8 i1.}3 9.9

66<
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Table 4.5

A~24

Total U.S, Oceanborne Exports of Food, Feed and Beverages
To Major World Areas in 1969, 1975 and 1990
(In Thousands of Long Tons)

Region

Canada

Eastern South
America

Nestern South
America

Caribbean
Central Aperica
Mexico

Northem
Europe

Mediterranean
Europe

United Kingdom
North Africa

Developing
Africa

Republic of
South Africa

Niddle East
Japan

East Asia
South Asla

Communist
Europe

Oceanis

AT PRI R AN e A

Tonnages
1369 1 1990
2,346.9 2,257.2 2,877.4
1,627.3 2,347,1 4,059.2
220.8 239.7 375.9
633.4 1,514.0 6,984.3
367.2 522,1 1,181.5
5.1 5.4 9.0
7,940.1 8,077,9 9,818.4
3,285.2 3,394.9 4.311.8
1,921.5 1,9%9,1 2,249.9
437.2 539.3 994.3
443.4 47,3 782.8
95.1 96.9 130,1
813.9 987.4 1,436,7
8,459.9  14,596.6 36,8298
2.116.8 4,190.8 16,7319
397.9 a71.4 2,007.4
750.% $68.5 708.6
62.0 96,9 222.4
67

Average Annual

Percentage Increase
193§.I§7§ 9781990

SRR

- 07 1.6
6.3 3.7
1.4 3.1

15.6 107
6.1 5.6

.9 3.4
.3 1,3
.5 1.6
.3 .9
3.6 4.2
1.0 3.4
.3 2.0
2.7 2,7

9.2 6.5

12.1 9.7

14.0 X

-u.8 15

7.7 S 2

EEM AR TERSA S




D O o .
N gy DRI SR g o 0T TRISTREY N

Teble 4-6

Total U.S. Oceanborne Exports of Industriai Supplies

To Major World Areas in 1969, 1975 and 1990

Region
Canada

Eastern South
America

¥estern South
America

Caribbean

Central America

Mexico

Northern
Europe

Mediterranecan
Europe

United Kingdom
North Africa

Developing
Africa

Republic of
South Africa

Middle East
Japan

East Asia
South Asia

Communist
Europe

Oceania

(In Thousands of Long Tons)

Tonnages
19§§

1969 1990
24,201.4 27,551, 4 51,418.0
6,170.4 10,062.1 32,018.9
1,444.9 2,408.6 7,544,4
2,146,3 5,864.2 23,356,3
696.1 1,028,0 2,970,9
1,164.3 1,693.7 5,006.5
24,062,2 26,731.8 60,386.3
13,704.9 15,590,9 40,288,9
3,095.5 3,302,5 5.476,5
186.2 242,2 621.4
491,3 767.2 2,772.7
391,2 464,8 1,196.0
711,7 871.8 2,976.8
47,206,2 99,369,2  348,019.2
4,673.0 7,361.8 22,932.3
2,531.4 3,610.2 10,601.7
938,2 1,258,0 2,638,1
1,435.7 2,103.5 4,672.2
b8«

atnhndid

A-25

Average Annual
Percentage Increase

T969.1 S i)
2.2 4,2
8.5 8.0
8.9 7.9
18,2 9.6
6.7 7.3
6.4 7.5
1.8 5.6
2 L) 2 6 . t’
1.1 3.4
4.5 6.5
7.7 8.9
2.9 6.5
3 . 4 8 ot
13.2 5.7
7.9 7.6
7.1 7.0
s . ‘ :\ *+ 1
6.6 5.5
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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

Tonngggs Percentage Increase
Region 1969 1975 1950 15691978 — T975-Tooo

Canads 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 112,0 118.8 205.6 1.0 3.7
Caribbean 70.6 75.0 163.0 1.0 5.3
Centyral 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 -2.0 4.1
Medi terranean

Europe $3.7 92,7 239.4 - .1 6.5
United Xingdom 53.7 54.5 85.8 2 3.1
North Africa 27,8 3.8 113.5 4.8 7.8
Developing

Africa 60.4 85.4 453.5 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 il1.4 9.6
East Asia 163.6 189.3 292.0 2.5 2.9
South Asia 32.4 14,3 17,6 «14.6 1.4
Communist

Europe 4,3 7.9 25.0 10.7 8,0
Oceania 118.6 130.1 . 300,3 1.6 5.7

69«
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Table 4-8 A=217

- Total U.S, Oceanborne Exports of Consumer Goods
- 9 To Major World Areas in 1969, 1975 and 1990
: 3 Average Annual
3 ke Tonnages Percentage Increase
ST Region 1965 1975 1990 1969-1975 — T975-1990
S Canada - 3.2 8.8 35.1 18.4 9.7
1 tastern South
America 135.9 311.9 1,661.9 14.8 11.8
b ; i Western South ..
§ 3 America 52.1 98,8 321,5 11,2 8.2
Caribbean 91.1 665.0 3,886.6 39.0 12.5
E Centra! America 55.5 151.5 920,3 18.2 12.8
| Mexi co 4.8 15.1 1064 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 14,9 2.4
Fast Asia 117,2 265.9 1,310.3 14.6 11,3
South Asia 15.5 11.8 22.6 b7 4,4
Communist
Europe 5.9 10.9 44.8 10.8 9.8
Oceania 5§7.3 166.,5 769 .4 19.5 10,7
70< |
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- Table § A-28
L 3 High and Low Predictions of
Total U.S. Oceanborne ILuports
B From Major World Areas

(In Thousands of Long Tons)

L . ] Region Actusl  Low Estimate 1/ High Estimate 1/
E Canada 93338.6  %121.3  58088.1  37631.3 75859.8

Eastern South America 89221.4 107805.4 254004.1 118733.9 420758.8
Western South America 6263.9 7298.6 16150.3 7888.9 25479,9

Caribbean 56866,2  TL01.3 168231.2  BOR50.5 284384.8
Central America 2891.8 3%62.,0 8339.3 K134.5  13934.1
Mexico 6215.1 6624.1 9296.1 ‘88391 11279.1
Northern Europe 13587.5 16714.5  30036.5  18616.3  44231.5
Mediterranesn Europe  7904.0  10335.4  17897.3  11904.7 26782.2
United Kingdam 3193.5 5339.;7 8575.1 5089.3 13914.8
North Africa Thh .3 9683.1  23148.5  11125.,5 40283.9
Duveloping Africa 8862,7  12059.6  29296.6  14142.9 52444.9
?aﬁ‘ﬁlﬁr?i. 978.0 1076 .8 1747.3 1130.7  2310.7
Middle East 17044.3  20949.1  49358.8  23281.6 82503.3
Japan 9109.2  1I479.5  24908.9  12946,0 40627.5
East Asie 8997.9  10204.5  15776.7  10887.6 207:5.1
South Asia 884.5 1002.3 1549.6 1068.8  2033.5
Canmuinist Burope 95,7 1389.5 3317 1695.1  61%.1
Oceania 3073.1  b20h.3 87755  Wob.0  Lsb2.5

Total 276,805.7 336,WB1.0 728321.6 3727302.7 T

1/ Bascd on maxiwum error of 200. <
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Tabls 6 A<29

High and Low Predictions of

4 Total U.S. Oceanborne Exports

T From Major World Areas

3 (In Thousands of Long Tons)

E Reglon Actual  Low Estimate 1/ High Estimata 1 /

b 9% 88 L9 1975 1950

E Canada 2655.7 30285.3  51703.5 32269.9  72976.2

Eastern South America 8204.9 11911.6 28132.7 14415.0 62850,1

E Western South America 1830.6  2715.8 6766.1 3326.8 13273.5

Caribbean 2942,1  7084.7 26754.8 108%6.2 78167.8

E' E Central America 1179.0  1608.5 3746.3 1883.3 6738.7

. Mexico 1189, 1569.9 3759 1795.0  68h1.5

E Northern Burope 32491.3 357311 67604.3 37549.0  97833.5

] Mediterranean Burope 17158.1 19189.  L0837.3  20320.1 6360 3

E United Kingdem §129.5  §270.1  7625.8 §336.0  9161.-

E : North Africa 674.2 809.3 14481 882.0 2100

T Deve? .,ing Africa 1029, 13994 3852.5 1623.1 (T

Remublic of :

3 South Africa 597.4 7110 1851.5 776.6 Jone

f 1 Middle East 1728.5  2161.2 5954.6 2L06.0 178,

. Japan §5822.5  97530.3 2739115 1270084  SGGLv.-

L Yast Asia 7073.5 10786.6 267225 132248 Smv7

] South Asia 2977.9  L189.5 92578 L9Ak.5 1sBAA

3 . Communist Burope 1694.0  1817.2 3030.9 1876.7 3955
Oceanis 1613.7  2276.3 4491, 7 26319.5 72300

Total 163950.9 237017.6  567468.8 283T12.9 10884887

1/ Based on maximumm statistical error of 20%.
o<
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Teble 7

Commodity Group Definitions for
Final and Intarmediate End Use Category

Firal
Total End Use Tntermediate FEnd

Trade Category Ulse Catepory

Cereals
Fresh Food
Dried Food
Food, Feed Live Animals
and Other Farm Feed Stuff
Beverages
Beverages

Petroleum, Lubricants
Coal
Gas

Crude, Semifiniszhed Textiles
Finished
Paper, Paper Base Stocks
Other
Industrial Chemicals
Industrial Hides, Okins
Supplies Rubber
Apriocultural Supplies
Tolsl Natural Chemicals
Trade Iron, Steelmaking Raw Materials
With Semifinished Steel Mi11 Products
World Nonferrcus and other Metals
Area Semifinishad Building Materiala
Steel Mil1l Produats Finished
Metal Parts, Supplies and Cempon-
enta Pinished
Finished DBuildinpg Materials
Other Mnished Material

Electrical
Conetruction

Capital Industrial
Goods Agricultural

Civilian Adraraft Boulp,
Trucke, Buses, Merchant Veasels, eotc,

Teaxi{les Manufant,

Modiciral, MPharmaceut.,
Consurer Other Nondureble Goods
Goode 3<

Cont.inued

MR oL e AN 107 13



>
3
3

Total

Trade

Tadble 7

Final End

Consumer
Goode
Government,

Other Nonf
Clacsified

Continued

Intermediate End
'se Catapory

Househnld Wares
Othar Durable Goods

Govarnment.

Other Non<Classified
Elsewhere

A-31
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A-34
CHAPTER ITI
PREDICTION UPERATIONS

The analysis of the causes of recent U.5, foreign trade dis-
qussed in Chapter II provides a cornerstone for the prediction of
this trade in the future, To complets the prediction, the causes
of U,S, foreign trade in the future need to be proiscted and a proper
method of incorporating thease causes into a trade prediction established.

Both items are discussod in this chlapter.

Assumptiona About Puture Causes of U,S, Foreign Trade:

This prediction of U,S. forei;n trade has heen obtained by
examining the demand for internaticnally traded commoditien. The
primary detearminant of the U,S, demand {or imports is the level of
nationsl income of the United States, The primary determinants of
the demand for United States exports to fcreign regions are the levels
of agaregate national incomes in the frreipn replions. Consequently. a
forecast of the growth rates of incoms or gross national product (GNP)
in various regions of the world has been made and uned as a forecast of
the causes of U.3, foreign trade. These predictions of the growth ruves
of GNP for the various regions are then used in conjunction with pre-

dictions of income elasticities to forerast the levels of corresnonding

demand-detammined imporis,

Forecast of Oross National Produnt:

Oross National Products for sach of the 200 trading regions

'77«;
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we predicted in three distinct acenarios based on differing sssump-
tions in order to estimate the range of possible deviation in the
trade prediction, The firat scerario considers economic growth
rates that reflect maximum development., Ilere, national planning
goals are taken as a rmasure of potential., The second considers | .
the most probable lsvel of economic development hased on historical
performance and estimates of regional specialists, The third con-
siders a more peasimistic estimate of economic development,
The selected set of GNP forecasts for major regiona of the
world drive the rest of the trade prediction, Table 10 presents :
the growth rates of GNP that were projected for selecled years from
1970 through 1990 for each region and used in the "best" predictions,
The high scenario contained a full employment GNP estimate for the
developed countries and a high rate of growth assumption for the devel-
oping countries, The madium growth rete scenario contained a set of
assurptions about what growth ratas would be if the high growth rate
assumptions slippsd by a moderate amonnty this is the case where poliocy
errors arc made or where the acohomic conditiona leading to tha higheat
possible growth rates are not met, Although the growth rate assumptions
wore subjsctively made by the authors of this study, in most capes
attompts vere made to relate thesa forecasts to othsr published work
and to histori{cal growth rate experience. The medium growth rete
scenario that has heen used Lo genarate the Lest prediction for this
study. 18 the resuli of an sttempt Lo provide a conservative forecast.

Tos ability to forecast accurately growth retes in ONP differs

78<
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| A-36
enormous ly over the long time period for which forecast will be
made. Consideration of cyclical swings in national product of
di fferent regions have been excluded for the 1975 to 1990 period
and a stable long term growth rate has been predicted. No account
is made for explicit war situations or other extreme non-economic

contingencies,

Predictions of the Import and Export GNP Elasticities:

Two sets of import olasticities 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
Yoreign GNP, Because historical data of commodity income elasticities
.+ useful in providing & forecaster insight, the historicai income
+lasticities that were derived from the data onh U.S. foreign trade
between 1963 and 19569 were used as s basis for predicting U.S.
foreign trade in the ismediate future,

Jne of the most important exercises for making the predictions
in this project consisted of forming a set of expactations about what
‘ohg term incone elasticities thould be for the various portions of
.5, foreign trade. These expectations wore predominately based on a
et of long term U.S. import and export elasticitices derived by
Houthakker snd Magee in a paper published in thoe Review of Economics snd

Sunsncslin 1949,

17 Houthakker, H.S, and Mages, S5.P. “Income and l'rice Elasticitics
in World Trade", The Review of {conomics and Statistics, Vol. LI,
No. 2, day 1969, (pp. .
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Tables 11, 12, and 13 present the impcrt and export income
@laaticities that were ohbiulired Ly loulhakker and Mavae. The lonr
run income elasticiiles for total U.S. imports and exports are 1.k
and 1.1 raspactively, This implias that tha quantity o¢ U.S. trade
has tended to increase more rapidly than U,S. and world GNP in the
past, It t{a quite reasonabtle to expect that this will continua {In
the future, Crude materials héve had verv low income elasticities
‘n the ranpe of 0 to .} and consumer poods have had rather high
alasticities ¢n the range of 1.2 to 2.6, Thess valuass are roasonalls
and seem likely to contirue in the future.

7a“la 1L nresents a swmwary of the decisfonn that wers made un
4at 1,5, import and export slas’icities wers for the four majar‘ﬂ nal
and uae rgam—fs ty proupa 4n 197, 1977 sni 1987, These dectaion:
farm the hasis €. elasticity predictions far each of tha {ntarmediste
wsary &n) the Jears fré'm 1985 to 1990;. o

e 1970 o,last.ic‘itiu, wers u_t anual to the slastieiting ubtair.
wl from ng‘résslon nmiy;qas;'gt’ L:vta}. 2.3.: :x;’xporw or imports nf thens
somxoditing From all ngﬁbim af the world, The vatimate of a )}V
élasuci ty wvan uda- by interpolating the 1970 and 1957 gla tici tien.
“n pansrsl, the 1988 bhut;!c!tios wire 3l vary closs o tha lons i

axpactad elastizities and they wera genarally closs ' s the Hoathakkar

80«
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- a4 and Magee resulta. The 1985 olasticity for imports of food, feed and
| - bevarages- 18 expected to be around .?7. - This elagticity is roughly
half way between the Houthakker and Mages elasticity of .3 for cruds
: ." foods and 1.3 for manufactured foods. Although tonnages of U,S. im-
ports of crude fonds are much larger than tonnages of U.S. imports of
. o manufactured foods at the preseni tima, the higher income elasticity
o for manufactured foods will cause imports of these commoditiss to he
a a constantly increasing share of the tota) future imports of food, feed,
and beverages. Tt 13 expected that, by 1985, U,S. imports of these
foods will have grown é.zf‘ncipntly to cause the average elasticity of
food, feed, and beverages to be .7.
, The 1985 industrial smpplies slasticity of 1.0 1ies between the
; _ Houthakksr and Kag« slasticities of crude materials of 5 and the
.:_ - elasticity for semi-manufactures of 1,1, The predictsd elasticity ¢s
rggsed primarily on the assumption that while there will he some oil im-
5 port restrictions still in effect in 1985, they will te relaxed sube
tantially from present valves. The results that are prossntsd in thie
prediction have besn designed so that they rorraspond closely to the re-
milts that wers predicted by the Presidents' Commission on Ofl Imports. 1/
The slasticity for U.S, imports of capital goods in 1955 s slightly
hirher than the Houthakker and Mages elasticity for semi-manufactures
of 1.1. This upward shift reflscts the assumption that ths very high in«
coms wlasticity for 1963 to 1969 reflacts a fundamental change in trend
and will cause the long run incons alast.ici ty to shif't upward.
ﬁfncr Yask Force on 041 Import Control, The il ’5"2 %mtion A
re on the aolauonshi of OL1 laports to the National 5 cu'iTi"T'

%]
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The long run expected income elasticity of 2.0 for U,S, imports
reflects the opinifon that U.S. imports of consumer goods will comprise
the Houthakker and Magee category ofAfinished manufactures (with an
elagticity 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 éssumption that the widespread introducticn of large cargo
eirplanas during the 1970 to 1990 period will slightly reduce the pro-
penaity 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 cloge to the Houthukker and Magee elasticities for
both crude foods and for menufactured 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,3, long run exports of capital
goods. It was also assumed that the negative elasticity observed during
the 1963 to 1969 periocd would remove any of the noncompetitive U.S.capital
goods export {tems from foreign markets and that, for the goods that are
exported aftar 1975, slow growth would be ohserved because of U,S, tech=
nélogical and production advantages in this trade category,

U.S. axports of consumer goods were assumed to have a long run elasti-
city of 1.6 compared to an elasticity of 1.2 for finished manufactures
pruvvlded by Houthakksr and Magee, The ilouthakker and Magee long run elasti-
city was shifted upward to reflect ﬁha fact that the household goods compo-
aent of U,3, exports (which in general has had an export elasticity of around
2.0) will comprdise a larger portion of the 1985 sxports of consumer goods

than they did during the 1951 to 1966 period over which Houthakker and
Magee nade their analysis. N2«
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The Method of Predscting 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 he obtained by multiplying
the previous imports times the quantity growth rate (one plus the ir-
come of the importing region) taken to the elasticity power. The exact
formulation of the equation showing tonnare movements as a function of
a constant income elasticity holds that tonnage movements in any future
year equal tonnage movements in the previéus year multiplied by one plus
the relevant GNP growth rate taken to the income elasticity power,
Specifically the oquation is as follows: RN

M(N) = M(N-1) (1.0 + GR(N))
whars

M(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) = Incoms elastitity for time period N,

Because an import elasticity relates & percentapge change in income
to a comparable percentage chanze in imports, 1f one knows the growth

rate of income, the elasticity, and the previous year's imports,
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one can calculate the li.vel of any future year's imports.

For this study the starting point for the prediction was the 1969
value of each ‘rade 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
elnsticities 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.l/ 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 previcusly 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 eiasticity
prediction was heavily weighted by the histerical 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,

i? The percentagc srrors 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 ycars, and the values of the GIP growth
rate and the income elasticity. Specifically, ME=(T)(E)(GR) (LL+GRE)
where Mt is the percentage error in imports, T is the number of ycars
after the uncompensated error is made until the year of the predictjon
in question, E is the elasticity, EE is the percentage error in the
clasticity, GR is the GNP growth rate, and GRE is thc percentage crror
in the GNP growth rate. .

81+
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U.S, Seahcine Trade Excluded From This Prediction:

Several components of U.,S. foreign oceanborne trade have not heen
predicted in ¥his project becsuse they should not he examined with the
methods that have been used here. Lemand determined income elaaticities
are not useful when there is no historical demand-determined trade to
analyze or when reasonable assumptions about the nature of public policy
in the future cannot be mades accordingly, both PL=L80 "Food-For-Peace"
shipmen of agricultural surplus cormodities and mdlftary "Special
Category" shipments have besn excluded from this analysis. For these
cases, predictions must be obtained from other sources and added to
the results obtained by this forecast.

Although a case can he made for excluding U.S. trade with Communi st
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. declsions on trade with this area should result in
higher trade lavels than have been obgerved in the past; it appears to
be possible to incorporate sssumptions about the effects of these policy
changes into the set of 1963-1969 historical income elasticities and
these techniques have deen 2esed,

In addition, V.5 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
gignificant income alasticities, Recent policy chanres to incrense this

8O~
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trade will have implications on the validity of this forecast. These
implications must he svaluated by examining other sources and modify-

ing the results of this forecast accordngly.
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Table 10

Summary of Pradicted (irowth Rates of Gross
National Product for Economic Regions

GNP GROWTH RATE ASSUMFED TN DTFFERENT YFARS

Reglon Vo w15 %0 1%
United States - L.1 4.1 4.1
Canada 4.0 LS 4.5 h.o
Eastern South Americs 4.8 L.8 L.8 L.8
Western South Americs L.8 L.8 4.8 L.8
Caribbean 5.0 5.0 5.0 5.0
Central America 5.3 .3 5.3 5.3
Mexico 6.3 6.0 6.0 6.0
Northern Europe 3.9 3.9 3.9 3.9
Mod{terranean Europe L.8 L.8 4.8 L.8
United Kingdom 1.9 2.0 2.6 2.6
North Africa 4.7 L.8 L.8 L.8
Developing Africa 6.0 6.0 6.0 6.0
Reputlic of South Africa 6.6 c.3 5.3 5.3
Middle East 7.0 7.0 7.0 7.0
J.mn 10.1 8.5' 7.0 5-0
East Asia 6.0 6,0 6.0 6,0
South Asia L.8 5.0 g2 5.2
Communist Asia L.9 L.9 k.9 L.9
Communist Europe L.2 L.2 4.2 L.2
Oceania 8.6 L.6 L.6 L.S

N7<
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Table 11

Income Elasticities for
United States Imports

(Quarterly Data, 1947-66) 1/

Long-Run
Elasticities
Crude Materials .61 -.18 .832
Crude Foods .30 -.21 535
Manufactured Foode 1,28 <1.lo .910
Semimanufactures 1.1 -1.83 .950
Finished Manufactures 2,63 -4.08 995
Total Imports 1.h2 -.88 .981

1/ Houthakker and Mages (2l), Table &, P, 121

8&<
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Summary of U.S. Total Import and Export
Incomo Elasticities by Country

(Annual Data, 1951-1966)Y/

Countzz

Canada

Maxico

Wast Germany
France
Netherlands
Italy
Fortugal
United Kingdom
Rapublic of South Africa
Japan

India

Australia

1/ Houthakker and Magee, (2L), Table i, pp. 116117,

Table 13

O<

Import Income
Elasticity

1.9

2.8
2,0

1
2.0
1.9
1.8
1.8
3.5

.8
1.6

A-47

Export Incoma
Elasticity

1.9
2.3
1.1
2.6

.9
3.7
3,2
2.4




A~-48
Table 1

Predictions of Final End Use Commodity
Income Elasticities for U.S, Exrorts and Inports

Elasticity In

U.S. Imports 1970 1975 1985
Food, Feed and Beverages 9 .85 N
Industrial Supplies 1.03 1.7 1.7
Capitai Goods 3.1 2,5 1.5
Consumer Goods 5.35 3.0 2.0

v.s. Exports
Food, Feed and Saverages .13 .8 9
Industrial Supplies 1.12 1 B P
Capital Goods -,85 0.0 .8
Consumer Goods k.ol 2.8 1.6
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2 TRADE ROUTE DESCRIPTION
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TRADE ROUTE 4

20% COMMERCIAL CARGO PENETRATION
Programmed Fleet Mix: 2 Ships
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0 20 40 60 80 ' 100 .

PERCEMT UTILIZATION

122«




b LT R
R e Z

TRADE ROUTE 5-7-8-9

25% COMMERCIAL CARGO PENETRATION
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TRADE ROUTE 10

27% COMMERCIAL CARGO PENETRATION
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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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20% COMMERCIAL CARGO PENETRATION

TRADE ROUTE 13

Programmed Fleet Mix: 7 Ships
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TRADE ROUTE 18

35% COMMERCIAL CARGO PENETRATION

SHIPS

Programmed Fleet Mix: 7 Ships
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TRAGE ROUTE 21

10% COMMERCIAL CARGO PENETRATION
Programmed Fleet Mix: 12 Ships
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TRADE ROUTE 22

- 20%COMMERCIAL CARGQ PENETRATION

SHIPS
50

Programmed Fleet Mix: 19 Ships
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TRADE ROUT

E 29

25% COMMERCIAL CARGO PENETRATION

SHIPS

Programmed Fleet Mix: 65 Ships
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