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DRIGINAL PAGE 1§
PREFACE ~  OF POOR QUALITY

In June 1977, the Douglas Aircraft Company (DAC)was awarded Contract
No. NAS1-14948 for the Advanced System Division (ASD) of NASA/Langley
Research Center, Langley Field, Virginia, to perform a Cargo/Logistics
Airlift System Study (CLASS). The scope of this study as defined by the
NASA Work Statement was as follows:

Characterize current air cargo operations
Survey shippers to determine nature of demand

. Develop commodity characteristics leading to high elegibility
for air transport
Determine sensitivity of demand to improved efficiency
Identify research and technology requirements

To comply with the scope of the study, the effort was segregated into
five discrete tasks.

Ta&k”fkéés the analysis of the current air cargo system with the
objective of clearly unaerstanding what the air cargo operation is today
and how prevailing conditions might impact on the 1990 time period. It car
be roted here that during the preparation of the Task 1 report deregulation
of the air cargo industry was signed into law. The'affects of this
legislation are not reported and the discussion is maintained as originalily
written prior to the legislation. This approach.was taken in consideration
for the short term during which any observation would be presumptuous.

Task 2 was to perform case studies with the-objective of determing
current distribution characteristics, total distribution cost concepts and
their application, and the factors the consignor or consignee considered in
their transport mode selection. Concurrent with the case studies was the
development of a 1990 scenario designed to provide a framework for the total
future envircrment, within which a 1990 market forecast and the 1990 system
characteristics are postulated.

The findings of Tasks 1 and 2 provided the basic information necessary
to accompiish Task 3, which was to define the characteristics and require-
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ments’ for the 1930 system. In this. task, the: market and system growth factors
were identified followed by a domestic and international forecast of the 1990

freight market.

The cbjective of Task 4 was to explain the cross impacts that exist
between the air carge market, technology develcpnient and implementation, and
the operation of the air physical distribution system. Emphasis was placed
upon identifying the factors which. bad to be considered to measure the '
possibility of achieving: ther NASA-defined goals: of a 30-percent reduction in
aircraft direct operation costs,.a 40-percent reduction in indirect operating
costs, and a 45-percent. reduction in total .operating: costs. Task 5
identified future system and technology studies and was conducted as an
integral effort wiithin al¥ tasks..
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The material presented in this volume of the CLASS final report summarizes

SUMMARY

highlights of the analysis of the current air cargo system. It should be

remembered that any conclusions drawn from the material should apply to current
air cargo system characteristics and not to what direction the air cargo system
seems to be moving.

as possible in order not to bias the analysis of future air cargo operations
reported in Volume 3 of the CLASS final report.

Domestic Airfreight
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Analysis of the transportation of major commodities by the three
modes (air, truck, rail) indicates that major city-pair commodity
movement is primarily intraregional rather than interregional.
The term and region designates a limited area that can comprise
one state or a limited number of adjacent states.

The average lengths of haul in kilometers as defined by the
Transportation Association of America for the period of 1970 to
1975 are: truck-466, rail-832, and, air-1659.

Although the air mode has shown significant annual percentage
gains, the amount of commodities transported by air is a small
percentage of the toatl for three competitive modes. From 1970-
1975, air-transported commodities averaged 4.9 billion tonne-
kilometers compared to 752.0 billion. tonne-kilometers for truck
and 1,168.0 billion tonne-kilometers for rail.-

The total domestic airfreight market in 1976 was 4.2 billion
tonne-kilometers. Ten city-pairs accounted for 20. percent or
843 million tonne-kilometers of this total.

During a 9-year period, three city pairs (origin-destination)
LAX-NYC, SFO-NYC, NYC-LAX have consistently remained in first,
second, or third rank out of the top 10.

LAX-CHI has been the fastest growing city-pair, increasing from
eighth rank in 1968 to fourth in 1972 and maintaining that rank
through 1976.

xxvii
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A seasonal pattern exists in airfreight transportation with the
greatest decrease taking place between the fourth: and first annual
quarters.

Quantity of airfreight carried on the total top 10 city-pairs has
either declined or held constant for the years 1973 - 1976. Of the
individual top city-pairs, none shows a continual pattern of growth

or decline for the period 1973 - 1976.

Analysis of capacity offered and quantity carried for the 5-year
berib&, 1972-1976, fails to indicate either a constant positive or
negative‘correIation or a lead-lag relationship for the top 10 city-
pairs. From these data, we: can surmise: that short-range trend Tines.
are not a major factor in allocation of capacity to routes - assuming
that excess capacity is available. .

Major commodity classification transported by air remain relatively
constant over the years. For example, wearing apparel has held first
through fifth rank out of 10 for a 20-year period..

small shipments have Tong been considered a characteristic of
commodities shipped by air. In fact, 75 percent of the total

air shipments weigh Tess than 90 kilograms.

Twenty four-digit SIC commodity classifications accounted for

85 percent of all commodities transported by air in 1972.

Airfreight is used for 7 percent of the total value of printed
products. Motor carrier has an 83 percent share and the remaining
10 percent is by rail.

Seven produce commodities account for 89 percent of all air-shipped
produce originating in Catifornia, which is the origin of 45 percent
of total produce transported intercity.

In 1969, approximately 30 percent of the 139 million kilograms of
cut flowers transported domestically were moved by afr. Available
information indicates that the current share for the air mode has
decreased considerably, although this commodity remains in the top
ten commodities transported by air.

An important step in determining cost causative factors in airfreight
shipment was the data generated by the Domestic Air Freight Rate
Investigation. This investigation provided tools for the analysis
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of cost distribution in terminal operations. It concluded that
terminal costs are sensitive to type of commodity shipped, its
weight and the number of pieces in the shipment.

Since terminal costs are fixed, regardless of the distance flown,
they represent a likely area within which to achieve reduction in
total operating costs for short haul operations.

[ A cost causative rate structure was developed in the DAFRT proceed-
ings (muTtielement rate structure). This formula is currently used
to caiculate maximum rates allowable for various types of shipments.
The multielement rate structure includes a factor which is designed
to allow the carriers a 12-percent return on investment.

. The airfreight industry (as well as air transportation industry) is
capital intensive and,as a consequence,is sensitive to equipment
price fluctuations and cost of capital. Airfreight costs are even
more sensitive to cost increases in fuel, flight crew, and traffic
servicing.

) Recent developments in wide-bodied aircraft are able to minimize the
sharp rise in operating costs by greater marginal increases in
capacity (cost/ton-mile).

(] Despite the reductions in operating costs/ton-mile the airfreight

- carriers have experienced difficulty in realizing a fair return on
investment. A logical approach to the future would be to first
take advantage of these potential cost reductions by increasing
profits and realizing a fair return on investment and then attempt
to capture new markets by discounting.

U.S. International and Foreign Airfreight

. Commodity flow statistics for U.S. export/import trade are provided
in several format printouts by commodity description, weight in
kilos, dollar value, and dollar value per kilo by sea and by air.

® United Nations statistics are between country pairs and illustrate
tofa] trade in terms of commodity description, weight in kilos,
dollar value, and dollar value per kilo.

(] Six U.S. gateways generate more than 80 percent of U.S. 1976
export/import traffic.
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Forty percent of U.S. dollar exports are to the Western Bloc of
European countries; over 30 percent moves to -Asia.

Asian countries comprise over 40 percent of U.S. jmports and the
European Bloc accounts for less than 25 percent of U.S. imports.
Each market appears to have its own, unique seasonality
characteristic.

In the trade between the U.S. and selected countries, high-value
air-potential commodities moving by sea have been identified.
Al1-freighter aircraft service between the U.S. and selected
countries has deteriorated (1972-1976) with the exception of service
in the Pacific and South America. This .same observation is true
for the foreign markets analyzed with the exception of London-
Frankfurt.

Air Eligibility Criteria

Freight is categorized as being emergency, perishable, or divertible.
Fach category has been analyzed in terms of mode choice decision
process, decision process inputs, market, and other considerations.
Limited use of total distribution cost concepts and incorrect com-
putation of inventory carrying costs are seen to inhibit‘airfréight
growth.

Six market types were identified that are compatible with an expand-
ing volume of air-eligible freight: new (or test) markets, markets
with demand variability, customer service sensitive markets,
geographically dispersed markets, immature markets, and markets in
developing countries.

Current Direct Support Infrastructure

Airports selected for study were Los Angeles International Airport
(LAX), J.F. Kennedy International Airport (JFK), Atlanta William
Hartsfield International Airport (ATL), Chicago O'Hare International
Airport (ORD) and Detroit Metropolitan Wayne County Airport (DTW).
A1l five survey airports are encountering ground access problems.
The airports have recognized this problem and are providing
additional facilities or redesigning existing facilities.
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Because of environmental issues, new construction programs have
encountered varying degrees of delay
- Sepuiveda tunnel strengthening at LAX delayed 8 years.
- Runway Tength increase programs have ceased at JFK.
-Opposition to most airport improvement programs is viewed by
airport authorities as becoming increasingly stronger in the
years to come.
JFK, ORD, and ATL are experiencing heavy runway delays,
One of the major constraints to obtaining more efficient facilities
is the limited availability of money.
Four terminals were surveyed at LAX and DTW, five at JFK and ORD,
and one in ATL. In additioh, a visit was paid to Federal Express
in Memphis to observe small-piece handling.
A considerable number of terminals surveyed had design baselines
that bore no resemblence to actual operating conditions.
Few terminals have been designed with adequate fioor area for
staging outbound bulk cargo.
Nearly all current terminals surveyed are at maximum physical
size and cannot expand at present sites.
As flow Tlevels increase, most terminals surveyed will have to
expand their cargo processing areas, either horizontally or
vertically.
Personnel costs represents the largest single element of terminal
operating costs at approximately 60 to 80 percent for a conventional
cargo terminal.
In order to minimize .costs and relieve congestion it may be neces-
sary to employ joint operations at terminals or to provide off-
airport processing sites. ;
Some airlines favor contoured pallets while others prefer containers.
This acts as a deterrent against standardization which is desirable
because of economic forces and interline facilitation.
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Comparative Mode Analysis

Air, motor carrier, railroad, and’ oceanm freight transportation modes
were compared using these characteristics: amount shipped, modal
choice selection criteria, current tariff §tructures, transit times,

Air comprised only 0.2 percent of the total domestic transport tonne-

For domestic U.S. shipments, truck is least costiy means of small
shipment transport (T46 of the 150 cases considered) and also in
39 of 60 cases for Targe shipments of over 980 kilometers. Rail
was the least costly for the: remaining 21.

For small shipments, 45 kilograms, there are many instances,
origin-destinations and commodities, where air tariffs are

Tess than sea. tariffs. However, within the 500 cases
investigated it was found that ajr tariffs on clothing
between: Rio de Janiero and' New York varied between 21 to 44
percent of sea tariffs over the full range of weight breaks.
Airfreight 1ine hauT transit times for domestic routes are 1/2 to
1/5 of the: motor carrier transit. times and 1/3 to 1/6 .of _the rail
transit times. For international routes the airfreight transit
times are approximately 1/11 to 1/27 of the ocean freight transit

International transit times are penalized by custom delays that range
from hours to days depending upon the gateway and transport mode.

The effect of economic and political factors has been analyzed in
terms of international agreements, noneconomic regulations, economic
regulations, economic variables, competitive modes, and the civil
reserve air fleet (CRAF). A matrix has been prepared which summarizes
the degree of effect of these factors on a set of current and future

.
and service factors.
0
kilometers.
»
.
®
times..
.
Political and Economic Factors
)
afrfreight system components.
°

Internationally, the Bermuda II agreement is among the most influ-
ential of recent actions. This agreement is viewed as a model for
future bilateral and multilateral international agreements.
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Domestically, the current considerations of deregulation or modifi-
cation of current air cargo regulations will, if realized, have
reaching conseguences that will impact not only the air cargo and
aircraft industries but all industry that relates to the air mode of
transportation.

Operating restrictions instigated by noise and pollution control are
having far-reaching impacts on air cargo operations which prefer
utilization of night-time hours to achieve the desired door-to-door,
overnight delivery schedule.

Landing fees are rapidly becoming a serious expense item for both
domestic and international operations.

Noneconomic regulations are being enacted at ever-increasing rates
and results in regulatory expectations that are unfavorable to rapid
decisions regarding equipment acquisition.

Future Potential Market Areas

Growth in the future air cargo market will be realized through
expansion of the overall freight movement due to growing trade, the
diversion from surface to air or through the creation of new
markets. The rationales leading to the identification of future
potential market areas are categorized under World Freight Move-
ment, Emerging Markets, and Airfreight penetration.

It is postulated that the southern portion of the U.S., and countries
in South America, West Central Africa, Mid-East and the Far East
regions are prospective high-growth markets for airfreight.

A key to achieving high growth in these emerging markets may be
through the application of total distribution cost concepts. backed
up by an aggressive educational/sales effort.
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Section 1

ANALYZE CURRENT ROUTES

Over the past years, there has been a steady growth in the airfreight
market and the supporting airfreight system. Prior to an analysis of the
future operations, it is necessary to establish a documented overview of con-
ditions as they exist today. This sectionAprovides this overview in terms of
primary domestic, U.S. international, and foreign routes. Data are presented
that define the level of services provided, volumes transported, and commod-
ities shipped as affected through seasonal patterns and changes in the total
environment. Included is a detailed analysis of airfreight costing character-
istics, considering 1ine haul and terminal costs, and the associated domestic
rate fare structure. '

Major Domestic Freight Markets

This section of the Cargo/Logistics Airlift Systems Study (CLASS) pro-
vides a comprehensive description of the domestic airfreight market in the
United States. The two primary concerns, sources of data and airfreight net-
works, are represented as follows:

® Sources of data were located and analyzed in depth to detefmine the
level and quality of detailed statistics available.

. Introductory statements to the airfreight networks describe the
analytical procedure to determine domestic commodity networks for
the three modes (air, truck, rail) for selected Standard Industrial
Classification Code {SIC) four-digit commodity classifications and
the results. These results lead to the analysis of airfreight
networks comprised of the 10 major matching city-pairs. The city-
pairs are analyzed from the standpoint of their relationship to
total domestic airfreight and to total airfreight as reported in
Douglas Domestic Shared Statistics. In addition, this section
includes a study of the annual shifts in rank of the top 10 city-
pairs, an investigation of the seasonality factor, and in-depth



comparison of freight carried, capacity offered, and frequencies per
week for each of the 10 city-pairs.

Three of the major ajr-transported commodities, printed matter,
fresh fruits and vegetables, and cut flowers, are nonmanufactured
items and, therefore, were not included in the 1972 Census of Trans-
portation. For this reason, other sources of data were acquired
and have been used to provide an analysis of these commodities.

Sources of U.S. domestic data and description of computer models. - Prior
to award of the CLASS contract to MDC, a file of pertinent information was
established at the Market Information Center {MIC) at MDC. This file currently
contains 160 documents, economic and'technical, relating to domestic and
international cargo. This information was obtained by personal visits to
appropriate government agencies, associations, airlines, and surface carriers
and by telephone and written communication.

This special data collection supplements the extensive and diversified
air cargo studies which MDC has conducted for two decades in the interest of
MDC airline and all-freighter customers and for advance planning of aircraft
design for the_future.

A 1ist of the data sources and data that were evaluated and/or used
includes libraries as shown below; numerous U.S. international and private
departments, agencies, and associations; and the documents listed or referenced
in text.

LIBRARIES:
Transportation Association of America
Bureau of RaiTway Economic Library
Federal Aviation Agency Library
DOT - TSC Technical Information Center
Transportation Center Library - Northwestern University

Natfonal Academy of Sciences - Maritime Research Information
Service - Highway Research Information Service

American Trucking Association, Inc. - General Library
Transportation Institute - Library



U.S. Civil Aeronautic Board - Library
Marketing Information Center, McDonnell Douglas Corpoﬁation

The Competition Summary computer Program is a computer program that uses
the Official AirTines Guide (OAG) as jnput data. Output reports can be
provided for any selected airline showing all origin-destinations for all
services offered, including all-cargo services. The cargo version of this
program displays capacity available at each origin city in the passenger lower
holds or in freighter aircraft. The model is used to determine cargo capacity
offered over major air transportation routes. ,

The domestic shared 'statistics model shows on-Tine city-pair freight
traffic in pounds for -each quarter since 1967. The information is provided
to MDC by American Airlines, United Airlines, TWA, Flying Tigers, Airlift
International, Continental Airlines, and Western Airlines. These carriers
are furnished a quarterly report and an annual summary which provides industry
traffic flow (both front haul -and back haul) for every market reported, -each
carrier's market share, the top 1000 markets ranked by tons and ton-miles,
and the top 100 terminals ranked by tons originated. This program is used to
identify major airfreight markets in ‘the U.S. and to characterize these
markets by showing historical quarterly growth and decline plus seasonality.

Numerous marketing research and economic approaches were experimented
with to achieve the objective of presenting the most accurate and complete
presentation of the current domestic freight market. One of the major efforts
was to produce a comparison of freight movement by city-pair, commodity, and
mode that would offset the well-documented deficiencies of the 1972 Census of
Transportation. The primary problem encountered in this effort was the lack
of comparable origin-destination data since much of the data are presented in
terms of shipment areas or regions. However, this research was fruitful in
that certain of the findings are applicable to other tasks.

Major air markets were selected by use of the MDC-generated Domestic
Shared Statistics Program. In addition, the historical trend of total
airfreight from 1960 to 1976 has been provided. Also included are



comparisons of freight carried, capacity offered, and freguencies. The
comparative charts in this section are based on MDC Domestic Shared Statistics
and the OAG Competitive Analysis.

Discussion of major commodities transported by air required the use of
numerous sources including special computer runs from the Census of Transpor-
tation and data from the Air Transport Association. Data sources for non-
manufactured coomodities, specifically, fresh fruits and vegetables, printed
matter, and cut flowers, were difficult to locate. However, these data were
essential as these three commodities are in the T1ist of nine major commodities
transported by air.

Charts and tables concerning fresh fruits and vegetables were prepared
from statistical data provided by the United States Department of Agriculture.
Specifically, these are "Fresh Fruit and Vegetable Unloads," 1972-1976,

FYUS-2 and "Air Shipments of Fresh Fruits and Vegetables,” 1972-1976. Infor-
mation on this subject was also obtained from several airline studies.

Information concerning the transportation of printed matter was obtained
from the Printing and Publishing Industries Division of the Bureau of
Domestic Commerce. These data were collected in a separate survey made in con-
Junction with the Census of Transportation.

Data concerning transportation of cut flowers were prepared from infor-
mation provided by the Society of American Florists.

Airfreight networks. - The original organization of this portion of the
study included a section on commodity networks in which the three major
modes (air, truck, and rail), were combined. Transportation of the 50 major
four-digit SIC commodities by three leading city-pairs was to be considered.
Basic data source for this analysis was the 1972 Census of Transportation
{Reference 1-1).

Examination of the composite printout revealed that when three modes
(air, truck, rail) are considered for the top 50 four-digit commodities and the
three top ranking city~pairs, the result does not provide national network of

ORIGINAL! PAGE 1S
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prime commodity flows. For nearly all of the 50 commodities. the three top
ranking city-pairs are located in the same region. For example, the commodity
SIC 3714 "Motor Vehicle Parts and Accessories” has these major networks:

Origin Destination Percent of Total SIC
Detroit E. North Central 8.77
Cleveland Detroit 3.96
Indianapolis Detroit 2.64

A1l of these origins and destinations are in the east north-central region.
There is a plausible explanation for the result. ‘Growth of supporting
industries probably has in nearly every instance occurred within close
geographical proximity of major industrial centers as transportation costs

are a major factor in the decision to establish a business. ORIGINAL PAGE I

, OF POOR QUALITY;
It can be assumed that the percentage of the commedity which was air

transported was destined for regions other than the producing region. Since
the preceding data show that the majority of movement is intraregional, it

is understandable that the portion of manufactured goods shipped by air would
be relatively small and that the other modes would predominate as they are

the modes utilized for intraregional transport. This finding is dramatically
illustrated in Figure 1-1 (Reference 1-2) which comparss the average length of
haul by mode for the 6-year period, 1970-1975.

Several other approaches were considered in an sttempt to develop major
domestic commodity networks but without success. It was therefore decided to
concentrate effort on the major air networks with suphasis on medium de Tong
range. These networks are discussed in the following paragraphs.

Top 10 markets: In the Fall of 1967, Douglas executives arranged a meet-
ing in their Washington D.C. offices which was attended by representatives of
a majority of the U.S. domestic trunk carriers. The purpose of the meeting was
to determine if the carriers could agree to furnish Douglas with the pounds of
freight traffic carried between the various city-pair markets being served.

It was decided that each participating carrier would supply traffic for
the fourth quarter of 1967. Douglas in turn would produce a pilot report
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Figure 1-1. Average Length of Domestic Haul by Transportation Mode, 1970-1975
(6-Year Average)



which would show: (1) the total pounds carried for each city-pair reported,

(2) each carrier market share, (3) the top 1000 city-pair markets ranked by tons
and ton miles, (4) the top 100 origin cities ranked by tons and ton-miles
generated, and, (5) the top destination cities ranked by tons.

This pilot report was produced in the Spiring of 1968 and as a result, a
majority of the carriers agreed to send Douglas their freight traffic statis-
tics on a quarterly basis. The program is called the "Douglas Domestic Shared
Statistics" (DDSS) (Reference 1-3) and has been produced quarterly with an
annual summary since 1968. The 1976 annual summary was used to select the
top domestic markets in the United States for further analysis.

The top markets (matching city-pairs) reported in 1976 are as follows:

City-Pair _Rank Tonnes
LAX-NYC 1 » 50 580
SFO-NYC 2 33 299
LAX~CHI 3 30 711
NYC-LAX  ORIGINAL PAGE IS 4 29 998
NYC-CHI oOF POOR QUALITY 5 24 825
CHI-NYC 6 21 222
CHI-LAX 7 18 272
NYC-SFO. 8 17 826
SFO-CHI 9 17 538
CHI-SFO 10 11 375

Total Tonnes . 255 646

In 1976, approximately 10 000 markets were reported. The air freight
transported in these markets amounted to 981 173 tonnes. Traffic moving in
the top 1000 city-pair markets amounted to 255 646 tonnes or 26 percent of the
1976 total traffic flow as reported in DDSS.

In Figure 1-2 the total tonne-kilometers for the domestic market
(Reference 1-37) is compared to total (DDSS) and to the selected city-pairs
{Reference 1-3). Total (DDSS) and the 10 selected city-pairs represent 56
and 20 percent, respactively of the total domestic market in 1976. These
percentages vary from those previously stated because the base is now total
airfreight rather than the total as reported by participating members.
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In 1976, the 10 major markets accounted for 36 percent of total (DDSS)
tonne-kilometers. Over the time frame considered, this percentage has ranged
from 27 percent in 1970 to 37 percent in 1973. The average percentage for °
the 9 years has been 33 percent.

Figure 1-3 (Reference 1-3) indicates the comparative dominance of certain
city-pairs in total domestic air cargo flow. Durirg the 9-year period studied,
three city-pairs (LAX-NYC, SFO-NYC, NYC-LAX) have heid either first, second,
or third position in the rank order of leadership. The reasons for this
include the facts that all three cities are major Standard Metropolitan
Statistical Areas; they are large population centers, important as both
production and consumption areas; all three cities are major domestic distri-
bytion centers; and each of the cities is a major port for international trade
with both surface (ships) and air modes being utilized.

The absence of city-pairs representing airfreight traffic flow to/from
southern cities and northern or western cities is apparent in the 1isting of
the top 10 city-pairs. Analysis of this situation included tabulation of air
traffic flow among 270 southern cities and cities in the northern and western
areas as reported in the 1976 annual summary of DDSS. This analysis showed
the total tonnage to/from the 270 cities to be only 94 300 tonnes or 9.6
percent of total .(DDSS).

Although there has been significant population and industrial growth in
southern states during the last decade, geographic proximity to northern
markets and 1imited demand for air-transported commodities from western states
has greatly 1imited air penetration of the predominating surface modes.

North-South airfreight has indeed greatly increased from 1962 to 1976.
For example, airfreight activity at Atlanta has increased 1050 percent.
Other major Southern cities, Dallas, Houston, New Orleans, and'Miami, have
experienced large percentage increases in total activity,{freight, mail and
express uplifted and discharged), as shown in Table 1-1 and by region in
Figure 1-4. The data presented in Table 1-1 are taken from two government
publications:
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TABLE 1-1

AIRFREIGHT ACTIVITY AT MAJOR U.S.- ALRPORTS

(THOUSANDS OF TONNES)

1962 1976
Tonnes | Percent | Tonnes |Percent Percent
Region and Ajrport Total Total Change
West South Central _
Dallas 33 2.4 128 3.1 287
Houston 10 0.7 71 1.7 610
New Orleans 5 0.4 26 0.6 | 420
Total 48 3.5 225 5.4 368
South Atlantic
Miami/Ft. Lauderdale 110 .0 200 4.9 82
Atlanta 18 1.3 207 5.1 1050
Washington D.C. 13 0.9 51 1.3 | 2902
Total 141 10.2 458 11.3 223
East North Central
Chicago 225 '} 16.3 633 15.5 181
Cleveland 30 2.2 93 2.3 1 210
Detroit . 72 5.2 134 3.3 186,
Total 327 23.7 860 21.1 163
Pacific
Los Angeles 186 13.5 608 15.0 227
San Francisco 138 10.0 393 9.6 185
Seattle 47 3.4 265 6.5 464
Total 371 26.9 1266 31.1 241
Middie Atlantic
New York/Newark 378 27.4 712 17.5 88
Philadelphia 26 2.0 104 2.6 300
Pittsburgh 8 0.6 32 0.8 300
Total 412 30.0 848 20.9 106
New England
Boston 36 2.6 147 3.6 308
Total 36 .2.6 147 .6 308

11
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TABLE T-T. - Concluded

AIRFREIGHT ACTIVITY AT MAJOR U.S. AIRPORTS
(THOUSANDS OF TONNES)

(Enplaned and DepTaned, A1l Services)

1962 1976
Percent Percent | Percent
Region and Airport * Tonnes: Total | Tonnes | Total | Change
West North Central .
Minneapolis/St.. Paul 13 0.9 86 2.1 562 .
Kansas City 9 0.7 30 .7 233
St. Louis 11 0.8 51 1.3 364
Totaleesvwnesnns 33 2.4 167 4.1 406
Mountain
Denver 10 0.7 102 2.5 920
Total....... cos 10 0.7 102 2.5 920
GRAND TOTAL.......4 1378 | 100.0 4073 100.0 T96

[ Enplaned/depianed ratio -\U.S“'Department of Transportation,
"Projection of Cargo Activity at U.S. Air Hubs", Report

No. S$S-211-UT-4, September 1976.

) Enplaned Freight - FAA, U.S. Department of Transportation,

"Airport Activity Statistics of Certificated Route Air

Carriers", 1962-1976.

Percentpge increases of airfreight activity at Southern airports has
had comparatively 1ittle effect on the overall regional percentage distribution.
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The Pacific (LAX-SFO), Middle Atlantic (NYC), and East North Central (CHI)
regions accounted for 81 percent of the total airfreight activity in 1962 and
73 percent in 1976 (Figure 1-5).

o

The 20 major U.S.-domestic. airports and the regions ﬁn-which they are
located is depicted geographically in Figure 1-6.

Additional analysis of Figure 1-3 indicates that other city-pairs in the
top 10 have not experienced the stability of the three ranking city-pairs.
The following observations and possible explanations indicate cargo movement
aspects of the economic-based variations of the city-pairs.

NYC-SFQ - decreased from fourth to sixth place and currently has
risen to fifth place. One possible explanation is the comparatively
new capability of SFO industry to supply local major producers of
electronic equipment and farm machinery. Another possible explana-
tion is international in scope and indicates the increased amount
of imports from Pacific ports.

CHI-LAX - decreased from fifth to sixth place and now is ranked
seventh. The explanation is similar to that provided for NYC-SFO,
i.e., growth of California industry and increased imports from
Pacific ports.

DTW-SFO ~ In 1968, Detroit was in sixth place, then dropped from the
top 10 completely for the years 1969-71. It was back in 1972 and
1973 holding ninth to seventh places. 1In 1975 and 1976, the city-
pair was once again out of the top 10. The city-pair DTW-LAX is
similar to DTW-SFO in that it was in the top 10 for some years and
then drops out completely. This city-pair has never held a rank
higher than ninth and is currently in 10th place. As Detroit’s
major production effort is in automobiles and automobile parts and
accessories, it would seem obvious that surface transportation
(motor carrier) is a prime competitive factor in the transportation
of auto parts and accessories which could possibly be an air-
transportable commodity.

LAX-CHI - This city-pair has shown a steady increase in rank from
eighth place in 1968 to fourth place in 1972 which it currently
maintains. The increased production capacity of the area is
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undoubtedly an influencing factor in this increase. In addition,
the transporta;ion of fresh fruits and vegetables from the area has
increased.

Seasonal patterns: Seasonal patterns as shown for fourth quarter 1975
through first quarter 1977 in Table 1-2 (Reference 1-3), are not of a great
magnitude when considering the total 10 city-pairs. However, the individual
city-pairs vary considerably from quarter to quarter. Of the six quarters
analyzed, the largest decreases take place between the fourth quarter 1975
and first quarter 1976. This is true not only of the total 10 city-pairs,
but also for certain of the individua] city-pairs. The decreases range from
1.9 percent for NYC-CHI to 25.2 percent for SFO-NYC and 28.2 percent for
SFO~CHI. Part of these decreases for 1975-1976 can be attributed to the
economic recession of that period. This is not the entire explanation as
similar, if less drastic, decreases occur for the same‘quarters in 1976-1977.
A possible reason for the decreases that occur for SFO-NYC and SFO-CHI would
be a lessening of the demand for fresh fruits after the holidays. Investiga-
tion of this possibility indicates that this was not a causal factor. From
the publication "Air Shipments of Fresh Fruits and Vegetables" by the United‘
States Department of Agriculture (Reference 1-4), data were obtained which
show that shipments of these commodities actually increased slightly to NYC
and CHI for the quarter being considered. Another possible reason for the
decrease is the lessening of inventories after holiday purchases and also for

annual store inventory records. '

There is an increase for the total 10 city-pairs between first and
second quarter, 1976 and between the third and fourth quarters, 1976. During
these periods, there was a general purchasing increase in both the consumer
and industrial sectors of the economy. ‘

Figure 1-7 indicates comparatively small variations by.season. However,
analysis of the seasonal traffic flow by individual city-pairs provides the
following observations: _

) LAX~CHI - Peaks in the second quarter which corresponds with this

quarter being the most important in regard to shipments of fresh
fruits and vegetables to Chicago {Figure 1-8).

17
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TABLE 1-2
SEASONAL PATTERNS OF TOP 10 DOMESTIC CITY-PAIRS, 1975-1977
1975 1976 1977
Fourth First: Second Third Fourth First
City- | Quarter }Quarter ;Percent |Quarter |Percent |Quarter |Percent | Quarter |Percent |Quarter |Percent
Pair (Tonnes)| (Tonnes)|Change | (Tonnes)| Change |(Tonnes)|Change | (Tonnes){Change (Tonnes)|Change
CHI-LAX 4 677 4 481 | (4.2) 4 287 | (4.3) 4 456 3.9 5046 | 13.2 5 092 0.9
LAX~CHI 7 931 7 962 0.4 8099 1.7 7758 | (4.2) 7 632 | (1.6) 6 881 | (9.8)
CHI-NYC 5 780 5300 | (8.3) 5 561 4.9 4798 | (3.7} 5 564 § 16.0 5056 | (9.1)
NYC-CHI.| 6 430 5664 | (1.9) 6 021 6.3 6 052 0.5 7 088 | 17.1 5 435 {(23.3)
CHI-SFO 3197 2 694 | (5.7) 2 768 2.8 2 849 2.9 3 064 7.6 3028 | (2.3)
SFO-CHI 5 030 3 613 | (28.2) 5 357 | 48.3 4 536 |(15.3) 4 033 1(11.1) 3 209 |(20,4)
LAX-NYC| 13 438 | 12 041 | (10.4) 14 357 | 19.2 12 050 | (16.1) 12 133 0.7 13 376 | 10.2
NYC-LAX 8 927 8 203 | (8.1) 7 222 | (12.0) 7 206 | (0.2) 8 130 | 12.8 7 586 | (6.7)
NYC-SFO 5 785 4 642 | (19.4) 4 097 | (11.7) 4241 | 3.5 4 845 | 14.2 4 754 | (1.9)
SFO-NYC 9 280 6 945 | (25.2) 10 296 | 48.3 8 790 [(14.6) 7 268 [ (17.3) 6 752 | (7.1)
Total 70 448 | 61 545 | (12.6) 68 065 | 10.6 60 736 [(10.8) 64 803 6.7 61 165 | (5.6)
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] ] Figure 1;8.

Seasonal Pattern

of CHI—LAX/LAX-CHI?‘]975 - 1977
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CHI-LAX - Peaks in the fourth quarter which is probably attributable
to Christmas inventory stocking and individual shipments (Figure 1-8).
NYC-CHI/CHI-NYC - Again, the peak occurs in the fourth quarter which
is attributable to holiday inventory buildup (Figure 1-9).
SFO-CHI/CHI-SFO - The SFO shipments to CHI greatly increase during
the second quarter as they did for LAX and the reason is the same

-- ‘fresh fruits and vegetables. A steady decrease is -experienced for
this pair for each quarter thereafter (Figure 1-10).

LAX-NYC/NYC-LAX, SFO-NYC/NYC-SFO - For both of these city-pairs; a
similar seasonal pattern occurs, i.e., a peaking from the produce
regions in the second quarter for -east-bound flights and a fourth

.quarter increase for west-bound f?ighté (Figures 1-11 and 1-12).

Freight .carried, capacity offered, -and frequencies: The O0fficial Airline.
Guide (0AG) (Reference 1-5) is utilized to determine the kilos offered from
any origin city in the world based upon the aircraft type being flown. The
months .of February and August are used and are considered representative of
‘typical winter and summer schedules.

Aircraft schedules are calculated upon the basis of the cubic capacity
-.available and on assumed average density of the on-board Toads. The following
density assumptions apply to the aircraft type serving the selected markets:

Aircraft T&pe Assumed Average Density
Freight (AF) 163.4 kg/m
Passenger (PAX) )
Bulk 115.3 (‘)RIGIN AL PAGE T8
LD3 Container .1~40'9 OF POOR QUALITY.
LD7 Container : - 163.4

Cargo capacity for passenger aircraft is based upon an average number of seats
for each passenger aircraft type. Assuming 100-percent passenger load factor,
0.127 cubic meters of capacity are deducted for each seat and allocated to
passenger baggage. The residual volume is salable capacity available for

cargo,

21
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Lower-hold freight payload capacity based upon average number of passenger
seats and 100-percent passenger load factor for various aircraft types is as
follows:

Payload
Aircraft_Type (kilograms})

737-200 . 1 556
DC-9-30 . 1 629
DC-9-50 (supplemental fuel) 1 934
bpC~9-50 (without) 2 397
727-200 2 715
DC-10-30 (lower gailey) 3 784
L-1011 ) 5 045
B747 (lower galley) 5 045
A300 8 199
DC-10-30 (upper galley) . 11 352
B747 (upper galley) . 12 614

Freighter aircraft capacities are based upon available palletized main
deck volume at 163.4 kg/m3 and applicable container or buik densities for
the lower holds. The payload of various all-freight aircraft is as follows:

Payload
Aircraft Type gkilograms!
DC-8-50AF 35 100
DC-8-62AF 29 600
DC-8-63AF ' 45 400
B707-302C 31 700
B747-200C 99 600
B747-200F 99 600
B747-100RF 30 700

In regards to capacity offered, wide-body passenger aircraft were serving
all of the markets during this time period. Douglas DC-8F and Boeing 707F
were the freighter aircraft used to serve these markets. In 1976 the B747F -
was introduced by American, Flying Tigers, and Northwest and was used to
serve the markets as shown below: '
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Market OF POOR QUALITY Airline
CHI-NYC AA, FT, NW
NYC-CHI , " FT, NW.
NYC-LAX AA
NYC-SFO . RA

SFE0-CHI AA

Both Flying Tigers and Northweét eastbodnd and westbound- itineraries used
Asian points as origins or destinations so these services were primarily for
overseas traffic.

A series. of tabulations, Tables 1-3 through 1-6 (References 1-3 and 1-5),
were prepared in order to compare the reported traffic for the T0 major
markets from. 1972 through 1976 with. the representative frequencies of service
and capacity: offered for the same time period. Weekly frequencies and the
annual percent change for paséenger and.a]]ereighter'aifcraft were calculated
and are shown: in Tables 1-7 and 1-8 (Reference 1-5). A summary table,

Table 1-9 (References. -3 and 1-5) was prepared which illustrates the per-
centage: change: from: year to year- in traffic, weekly frequencies,, and capacitj.

From the data in this summary table, Figures 1-13 through 1-23 {Refer-
ences 1-3 and 1-5)were prepared. Figure 1-3 provides a comparison of capacity
offered. and quantity carried for the combined total of selected city-pairs
during the 5-year period 1972-1976. The same comparison is made for individual
city-pairs in Figqures 1-14 through“l-Zé (References 1-3 and 1-5).

In 1973 with the exception of the New York-Chicago-New York markets,
traffic growth was strong. However, the combination of the 1973 increase in
0il prices and the economic recession during 1974 and. 1975 resulted in
deterioration in traffic carried and services offered. Some recovery was
experienced in the Chicago markets but with the excéption of the markets
served by the B747F, a steady decline in alT-freighter services over the past
few years seems apparent.

Major commodities transported by air; - Commodities transported by air
‘have historically_consisted of those which.are characterized by high-value,
urgency, perishability, and small shipments.

27
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TABLE 1-3

TOTAL AIR CARGO SERVICES
PERCENT CHANGE OF QUANTITY CARRIED, 3RD QUARTER 1972-1976
FOR SELECTED CITY PAIRS

3rd Qtr | 3rd Qtr ' 3rd Qtr 3rd Qtr 3rd Qtr
1972 1973 Percent 1974 Percent 1975 Percent 1976 Percent

City Pair Tonnes Tonnes Change Tonnes Change Tonnes Change Tonnes_ Change
CHI-LAX 6 899 8 225 19 6 964 (15) 4 103 (41) 4 456 9
LAX-CHI 7 763 8 818 14 8 083 ( 8) 7 090 (12) 7 758 9
CHI-NYC 5 329 4 939 (7) 4 486 ( 9) 4 634 3 4 798 4
NYC-CHI 6 444 5 672 (12) 5 199 ( 8) 5 032 ( 3) 6 051 =20
CHI-SFO 3792 5 268 39 4 260 (19) 2 697 (37) 2 848 6
SFO-CHI 4 607 5 431 18 6 089 12 4 182 (31) 4 536 8
LAX-NYC 11 922 13 715 15 10 578 (23) 12 648 26 12 049 ( 5)
NYC-LAX 7 929 9 389 18 6 573 (30) 7 294 11 7 205 (1)
NYC-SFO 4 543 5 781 27 4 258 (28) 1 4 981 20 4 241 (15)
SFO-NYC 8 134 8 760 8 8 844 0 9535 8 8 790 i_gl

67 362 75 997 13 65 234 (14) 62 196 ( 5) 62 732 0
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TABLE 14"
ESTIMATED AIR CARGO GAPACITY OFFERED

Date anq Percent Change

City 8/72 8/73 8/74 8/75 8/76
Pair 1000 kg 1000 kg % 1000 kg’ | % 1000 kg % 1000 kg %
CHI-LAX 3 283 3 555 8 2 995 (16) 3 026 1 2 856 ( 6)
LAX-CHI 3 185 3116 ( 2) 2 957 ( 5) 3 106 5 2 728 (12)
CHI-NYC 4 337 4 572 5 | 4047 (1) 3 992 (1) 4 146 4
. NYC=CHI 4 489 4 564 2 4 219 (8) 4 098 ( 3) 4 430 8
CHI-SFO 1 980 2 507 27 2 275 (9) 2 221 (2) 1837 (17)
SFO~CHI 2 282 2 610 14 2 315 (1) 2 7583 19 2 269 (18)
LAX-NYC 3 930 4 123 5 3 756 (9) 3 092 (18) '3 261 5
NYC-LAX 3 705 3 987 7 3 575 (10) 3 953 11 3 855 {2)
NYC-SFQ 3 594 3 55] (1) 3 214 (9) 3 755 17 3 634 ( 3)
‘SFO-NYC 4 206 4 610 10 3 47 (25) 3 997 15 3 835 (4
34 991 37 186 5 32 826 (13) 33 993 4 32 851 (4)
)
i
8w
£ g
= =
=&
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TABLE 1=5
ESTIMATED CAPACITY OFFERED - PASSENGER SERVICE

Date and Percent Change

" 8/76

City 8/72 8/73 - 8/74 - 8/75
Pair 1000 kg | 1000 kg % 1000 kg % 1000 kg 2 | 1000 kg 3
CHI-LAX 1 887 2 140 13 1 716 (20) 1 804 5 1 881 4
LAX~CHI 1 822 1 898 4 1755 ( 8) 2 021 13 1953 ( 3)
CHI-NYC 1 874 2 200 7 1916 (13) 1 942 0 1 851 (5)
NYC~CHI 1 786 1 996 n 1 756 (14) 1 745 0 1730 0
CHI-SFO 681 837 19 809 (3) 983 22 785 (25)
SFO-CHI 724 875 20 925 6 1101 19 902 (22)
LAX=NYC 1 561 1 800 15 1 447 (24) 1 564 8 1428 (10)
NYC-LAX 1 485 1 585 7 1194 (33) 1 445 21 1413 { 2)
NYC-SFO 1169 1 150 2 127 1 1 457 15 1368° | (7)
SFO-NYC 1 220 1168 () 112 (4) | 1.38 24 1282 | (8)
14 209 15 649 g 13 910 (13) | 15 446 1 14 592 ( 6)
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ESTIMATED CAPACITY OFFERED - ALL FREIGHTER SERVICES

TABLE 1+6

Date and Percent, Ghange

City 8/72 8/73 . 8/74 8/75 8/76
Pair 1000 kg 1000 kg % 1000 kg % 1000 kg % 1000 kg %
CHI-LAX 1 396 1 415 1 1279 { 4) 1 223 ( 9} 975 (20)
LAX-CHI 1 363 1 218 (11) 1 196 ( 2) 1 085 ( 9) 755 (30)
CHI-NYC 2 463 2 372 ( 4) 2 130 (10) 2 049 (4) | . 2295 12
NYC-CHI 2 704 2 569 { 5) 2 462 ( 3) 2 353 ( 4) 2 700 15-
CHI-SFO 1 299 1 670 29 1 466 (12) 1239 (i5) i 052 (15)
SFO-CHI 1 558 1735 1k 1390 (20) 1 652 19 1-367 | {17)
LAX-NYC 2 369 2 324 ( 2) 2 309 (1)-1 1528 (34) 1833 20
NYC-LAX 2 220 2 393 8 2 381 (1) .1 2508 5 2 442 ( 3)
NYC-SFO 2 425 2 400 ( 1)- 1- 942 (19) 2 297 18 2 266 (1)
SFO-NYC 2 986 3 442 15 2 357 (32) 2 '608 11 2 553 ( 2)
. 207783 21 538 4 18 9i2 (12) 18542 . (2) 18 258 (2)
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. TABLE 1-7 | -

WEEKLY FREQUENCIES - PASSENGER AND ALL-FREIGHTER
SERVICES FOR SELECTED MARKETS 1972-1976 (Month of August)

1972 1973 1974 1975 1976

Market | PAX | AF | Pax | AF | pax | AF | pax | ar | pax | ar

CHI-LAX 273 42 327 46 284 43 266 41 298 33
LAX-CHI 294 41 292 41 292 | 40 346 § 37 298 26
CHI-NYC 649 80 670 85 540 74 524 54 509 58
NYC-CHI 621 87 665 91 508 87 502 7 499 | 82
CHI-SFO 168 48 178 61 156 52 157 45 154 36
SFO-CHI 162 53 179 64 170 48 184 44 182 | 36
LAX-NYC 289 69 303 75 268 78 256 53 253 62
NYC-LAX 277 71 264 83 212 77 235 71 235 70
NYC-SFO 218 78 233 80 { 212 63 230 67 219 64
SFO-NYC 225 90 227 | 116 191 80 219 72 217 69

TABLE 1-8 {

PERCENT CHANGE IN WEEKLY FREQUENCIES - PASSENGER AND ALL-FREIGHTER
SERVICES FOR SELECTED MARKETS 1972-1976 (Month of August)

1973 1974 1975 1976 1972-1976

Market PAX AF PAX AF PAX AF PAX AF PAX AF

CHI-LAX 120 | 10 | (03) | () [ (6) | (5) | 12 | (20) g | (21)
LAX-CHI | (1) 0 0 | (218 | ()] 08| (30) 1 | (27)
CHI-NYC | 3 | (8)] (19) | (13) | 3) | 27y | (3)] 7 | (22) | (27)
NYC-CHI | 7 4 )] @ | m|as)y| (| 15 | (20 | ()
CHI-SFO | 6 | 27 | (12) [ (15) | 1 | (13) 2 | (200 | (8) | (25)
SFO-CHI |10 | 21 (5) | (25) | 8 | (&1 1] (18)| 12 | (32)
LAX-NYC | 5 o | (12)| &4 | (@1 @] M 17 | 2| (10)
NYC-LAX [ ()| 17 | (20) | (7) | m (8) ol M as | m
NYC-SFO | 7 3 (@) (21) | 8| 6 (Y| ()] o | (18)

SFO-NYC | 1 29 | (16) | (31) |15 | (10) 1 (8 | (4) | (23)

*Numbers in parentheses indicate decrease
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TABLE 1-9
COMPARISON OF PERCENT CHANGE IN FREIGHT CARRIED, CAPACITY OFFERED, AND

FREQUENCIES (F)/WEEK FOR SELECTED MARKETS, 1972~1976

1973 1974 1975 1976
Freight | Capacity F{Week Freight | Capacity F/Neek Freight | Capacity F/Week Freight | Capacity F/Neek
Market tarried | Offered | (PAX) | (AF} | Carried | Offered | (PAX) | (AF} | Carried | Offered |(PAX)| (AF} | Carried | Offered (PAX) | (AF)
CHI-LAX 19 8 20 10 (15) (16) (13} (7} (41) 1 {6) (5) 9 (6) 12 (20)
LAX~CHI 14 (2) (1) 0 (8) {5} 0 (2) (12) § 18 (3) 9 (12) (14) { (30)
CHI-NYC (7)* 5 3 {6} (9} (1) {(19) | (13} 3 (1) {3) | {27) 4 4 (3) 7
* NYC-CHI {12) 2 7 4 (8) (8) (24) {4) {3) (3) {1y | (18) 20 8. nm 15

CHI-5F0 39 27 6 27 (19) (9} (12) { (15) (37} (2} 1 (13) 6 (17) 2 (20}
SFO-CHI 18 14 10 21 12 {1 {5) | {25) (31) 19 8 (8) 8 (18) 1 (18}
LAX-NYC | 15 5 5 9 { (23) (9) |{12) 4 20 {18) (4) | (32) (5) 5 (1 | 17
NYC-LAX 18 7 (5) 17 (30) (10) (20) (7) 1 1 1 (8) m (2} 0 (1)
NYC-SFQ 27 (1) 7 3 (28) (9} (19} | (21} 20 17 3 6 (15) {3) (5} {4}
SFO-NYC 8 10 1 29 0 (25) (16} | (31) 8 15 15 (10} {8) (4) 1 (4)
*Numbers in parentheses indicate decrease
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Figure 1-13. Total Air Cargo Services
Percent Change in Capacity Offered and Quantity Carried, 1972-1976

Combined Selected City-Pairs
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Figure 1-14. Total Air Cargo Services
Percent Change in Capacity Offered and Quantity Carried, 1972-1976

New York City-Los Angeles
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In regard to the transportation of small shipments, the air mode certainly
does not have a monopoly. This characteristic is also true of a large segment
of the trucking industry if special service vehicles are not considered. To
gain additional perspective of small shipments (less than 4500 kilograms)
transported by the airline industry, a brief analysis was made of the shipments
tendered to an airline, to Federal Express, and the total number of intercity
small shipments reported by the Bureau of Economics for 1974.

For reasons of disclosure, the airline is identified as a cooperative
combination carrier whose data were provided for this analysis. Table 1-10
shows the carriers Teading shipments by commodity description, shipments
tendered/month, and the weight of these shipments. A1l of the shipments
tendered directly to the airline from the shipper weighed less than 4500 kilo-
grams. The number of shipments/month ranged from between one or two to as
high as 219 (for automotive parts). Of interest is the quantity of shipments
received by |1 of the originating stations throughout the airlines network.

A high of 65 000 shipments/month wefe received and categorized (from the air-
Tines shipper designation) as miscellaneous shipper, none of which exceeded
90 kilograms. '

Table 1-11 shows Federal Express operating results for January 1977.
Federal Express does not accept packages weighing in excess of 32 kilograms
(approximately), and the significant element is that in one month the carrier
_handled 447 200 shipments representing 21 296 packages/day.

What appears to be a targe quantity of shipments shown by these examples
dwindles to insignificance when compared to the total number of intercity
small shipments as categorized in Table 1-12 (Reference 1-7). 1In 1974, about
1760 million shipments were reported. The intercity transportation carriers,
for all modés, handled over 4.8 million shipments per day. It can be sum-
marized that in spite of deferred rates, priority services, etc., the airlines
obtain only a small portion of this business.

Airfreight forwarders - Forwarders provide an important, possibly
indispensable, service to the airfreight industry. United Parcel Service

(UPS) is included in this analysis of airfreight forwarders despite the fact

45



INFORMAL SURVEY OF AIRFREIGHT SHIPPERS

TABLE 1-10

(DATA FROM COOPERATIVE COMBINATION CARRIER)

Shipment Size(Kg)/

o Shipments/Month Month
Number

Commodi ty Shippers | Average | High |Low |Average| High |Low
Chemical Products and | 12 7| 25 1 323 1163 | 50
Supplies :
Plastic Products 4 10 17 1| 381 770 1170
Automotive Parts 10 55 219 11{ 164 322 | 82
Electronic Supplies 8 6 16 1| 259 738 6
and Equipment
Electrical Parts and 16 7 27 14 221 454 | 39
Supplies
Newsprint, 10 14 27 3| 300 1337 | 24
Periodicals
Phonograph Records 5 14 23] 2| 64 134 | 6
and Equipment .
Textiles, Clothing 20 51 15 1] 246 740 | 55 |
Food Products other 1 6 21 1| 468 1489 { 23
than Fish
Fish, Fish Products 15 8 44 | 11 386 ° 828 (133
Instruments for 13 3 12 11 132 388 | 18
Measuring
Computer Parts and . 5 28 98 11 251 641 { 35
Supplies “
Tractors, Earth~- 16 20 104 11 208 173 | 32
Moving Equipment
Miscellaneous 11 ordigin| 16 770 } 65 00C | 4000 58 90 | 40

stations




(ﬁ{ﬂ?ﬂiﬁﬂ'?ﬁxﬁgis

_ oF POOR QUALITY
TABLE 1-T1
FEDERAL EXPRESS OPERATING RESULTS
JANUARY 1977
_ Revenue (Millions of §) . . . . .. .. .. ... $8.745
Shipments (Thousands of Packages) . . . . . .. . 447.2
Weight (Millions of Kilograms). - . . . . . . . . 2.471
Weight/Shipment (Kilograms) . . . . . . . . . .. 5.5
Packages/Day . . . . ¢« ¢ ¢ v v v i bt b e e e s 21 296
Revenue/Shipment ($). . . . . . . . .. . .. .. $119.55
Revenue/Pound ($) . . . « « v v v ¢ v v v o v .. $1.61
TAQLE 1-12
TOTAL NUMBER OF INTERCITY SMALL SHIPMENTS
Number Percent
of Shipments of Total. Type of Service
784.8 Mitlion 44,6 United Parcel Service
431.2 Million 24.5 Parcel Post ~ Surface
236.0 Million 13.4 Motor LTL Class I & II
222.2 Million 12.6 Parcel Post - Air
39.7 Miliion 2.2 Airfreight Forwarder
20.5 Million 1.2 Bus Express
© 11.9 Million 0.7 Class A Freight Forwarders
8.9 Million 0.5 REA - Surface
4.8 Million 0.3 REA - Air
Total 1760.0 MiTTion 100.0
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that they are not officially classified as an airfreight forwarder and UPS
does not consider airfreight forwarders to be competition. However, the
Civil Aeronautics Board {CAB) through their Forms 244, Schedule T3-A, the
primary source data of this analysis, 1ists UPS with airfreight forwarders.

UPS through their "Blue Label Air" service provides all of the activities
of airfreight forwarders with restriction on the weight and size of the
packages they receive from shippers and the type of commodities handled.

These restrictions, specifically stated, are given below:
United Parcel Service
Commodities Handled and Weight and Size Restrictions

The carrier holds itself out to transport general commodities, as usually
defined, subject to the following restrictions:

a. No service shall be rendered in the transportation of any package or
article weighing more than 50 pounds or exceeding 108 inches in
length and girth combined, and each package or article shall be
considered as a separate and distinct shipment.

b. No service shall be provided in the tramsportation of packages or
articles weighing in the aggregate more than 100 pounds from one
consignor at one location to one consignee at one location at any
one day.

c. The following kinds of merchandise are not handled: -Baggage,
Dangerous Articles, Flowers, Furs or Fur trimmed Garments, Hats,
Jewelry (other than costume jewelry). Perishables, Personal Effects,
Wearing Apparel on Hangers, Valuable Property, ANY SHIPMENT OF A
DECLARED VALUE OF MORE THAN $1,000.

d. No service shall be rendered in the transportation of any Hazardous
Materials which require a Department of Transportation Hazardous

Materials Label, or.as otherwise designated in the 0fficial Air
Transport Restricted Articles Tariff No. 6-D, CAB No. 82.

UPS has broad coverage of the Continental United States and Oahu, Hawaii.
Customer's packages are sorted and assembled in 1200 package centers and

200 hub cities. No sorting takes place at airports as this function is
performed at UPS hubs. Door-to-door delivery is provided to major cities in
2 days, i.e., pickup on Monday, delivery on Wednesday.
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A1l possible air shipments are containerized in a variety of containers
including LDs and M2s. The company would prefer to use more of the large
8- x 8- x 20-foot M2 containers but there is insufficiency of airecraft capabie
of handling this container. For example, only 25 percent of UPS airfreight
at LAX can be shipped in M2s.

Using the top 10 domestic United States city-pairs from the 1975 Douglas
Domestic Shared Statistics (DDSS) as the basis for percentage distribution of
airfreight ‘handled by airfreight forwarders, UPS, and airlines direct, the
role of airfreight forwarders and UPS is clearly defined. As stated elsewhere
in this report, DDSS total represents 56 percent of the total airfreight
market. The remainder being charter flights and a few nonreporting airlines.

As shown in Table 1-13 and Figures 1-24 and 1-25, airfreight forwarders
and UPS account for 42.8 percent of the total airfreight transported between
the top 10 city-pairs. This percentage of share of market varies between
city-pairs with the highest percentage for airfreight forwarders and UPS"~
having a high 73.1-percent share of the NYC-LAX market and a Tow 16.3-percent
share of the SFO-NYC market.

Table 1-14 provides tonnage, percent of total, and UPS share of the air-
freight forwarding market to 30 major domestic city-pairs arranged alpha-
betically. UPS has an average of 41.9 percent market share of the total 20
city-pairs. - With only four exceptions (CHI-NYC, NYC-CHI, NYC-DFW, DFW-NYC),
UPS has 32.0 to 66.4 percent of the market.

Analyses of the percent of total 30 city-pairs shows that major markets
for both UPS and airfreight forwarders are the long- and medium~-distance
markets of NYC-LAX, LAX-NYC and CHI-LAX, LAX-CHI which represents over one-
third of the total for both services.

In recent years, with the introduction of all-freighter aircraft capable
of transporting up to 100 tonnes internationally, containerization, and the
acceptance by some shippers of physical distribution management principles,
the quantity of commodities transported by air has increased. As described
previously, the quantity of air-transported commodities domestically was
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TABLE 1-13

AIRFREIGHT FORWARDERS COMPARED TO AIRLINES
SHARE OF MARKET FOR TOP 10 DOMESTIC CITY-PAIRS, 1975

A1l Other Freight Airlines Direct
City Pair Total pDSS United Parcel Service | Forwarders .
Percent of Percent of Percent of
Tonnes Percent Tonnes Total Tonnes Total Tonnes Total
LAX-NYC 53 080 100.0 6 132 11.6 13 021 24.5 33 927 63.9
SFO-NYC 35 481 100.0 1 884 5.3 3 886 11.0 28 71 83.7
LAX~CHI 32 198 100.0 7 621 23.7 5 966 18.5 18 611 57.8
NYC-LAX 31 608 100.0 9 295 29.4 13 806 43.7 8 507 26.9
NYC-CHI 20 697 100.0 828 4.0 9 183 44.4 10 686 51.6
CHI-LAX 19 668 100.0 5 627 28.6 4 028 20.5 10 013 50.9
CHI-NYC 19 141 100.0 433 2.3 4 664 24.4 14 044 73.3
NYC-SFO 19 134 100.0 5 183 27.1 7775 40.6 6 176 32.3
SFO-CHI 17 401 100.0 2 164 12.4 3 638 20.9 11 599 66.7
CHI-SFO 13 024 100.0 3 682 28.3 2 972 22.8 6 370 48.9
Total... 261 432 100.0 42 849 16.4 68 939 26.4 1149 644 57.2
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TABLE 1-14

AIRFREIGHT FORWARDERS QUANTITY OF AIRFREIGHT HANDLED

AND PERCENT SHARE UPS BY MAJOR U.S. DOMESTIC CITY-PAIRS, 1975

Airfreight Forwarders

Total

United Parcel Service Other Than UPS Airfreight Forwarders UPS Percent
Percent Percent Percent of Total
City-Pair Tonnes of Total Tonnes of Total Tonnes of Total Airfreight Forwarders
ATL-LAX 1 720 2.3 2 408 2.3 4 128 2.3 41.7
BOX-LAX 2 781 3.7 2 873 2.7 5 654 3.1 49,2
BOS-SFO 1 687 2.2 1 661 1.7 3 348 1.9 50.4
. CHI-LAX 5 627 7.5 4 028 3.8 9 655 5.4  58.86
CHI-NYC 433 0.6 4 663 4.5 5 096 2.8 8.5
CHI-SFO 3 682 4.9 2972 2.8 6 654 3.7 55.3
CHI-SEA 1 824 2.4 1 195 1.1 3 019 1.7 60.4
DFW-NYC 63 0.1 1 990 1.9 2 053 1.1 3.1
DTW-LAX 804 1.1 1 672 1.6 2 476 1.4 32.5
DTW-SFO 425 0.6 1 057 1.0 - 1 482 0.8 28.7
LAX-ATL 3 429 4.5 2 264 2.2 5 693 3.2 60.2
LAX-BOS 2 858 3.8 2779 2.7 5 637 3.1 50.7
LAX-CHI 7 621 10.1 5 966 5.7 13 587 7.6 56.1
LAX-DTW 1 766 2.3 1783 1.7 3 549 2.0 49.8
LAX-NYC 6 132 8.1 13 022 12.5 19 154 10.8 32.0
LAX-PHL 3 886 5.1 2 202 12,1 6 088 3.4 63.8
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TABLE 1-14:= Céncluded

AIRFREIGHT FORMARDERS QUANTITY OF AIRFREIGHT HANDLED

AND PERCENT SHARE UPS BY MAJOR U:S5. DOMESTIC CITY=PAIRS, 1975

Airfreight Forwarders

Total
United Parcel Service Other Thari UPS Airfreight Forwarders UPS Percent
Percent " | Percent Percent of Total

City-Pair Tonnes of Total Tonnes of Total Tonnes of Total Airfreight Forwarders
NYC-CHI 828 1.1 9 245 8.8 10 073 5.6 8.2
NYC-DFW 282 0.4 3 678 3.5 3 960 2.2 7.1
NYC-LAX 9 295 12.3 13 806 13.2 23 101 12.8 40.2
NYC-SFOQ 5 183 6.9 7775 7.4 12 958 7.2 40.0
NYC-SEA 2 729 3.6 2 260 2.2 4 989 2.7 54.7
| PHL-LAX 2 985 3.9 1 942 1.9 4 927 2.7 60.6
PHL-SFO 1 867 2.5 1 232 1.2 3 099 1.7 60.2
SF0O-BOS 919 1.2 1 683 1.6 2 602 1.4 35.3
SFO-CHI 2 164 2.9 3 637 3.5 5 801 3.2 37.3
SFO-DTHW 451 0.6 776 0.7 1 227 0.7 36.8
SFO-NYC 1 884 2.5 "3 886 3.7 5 770 3.2 32.7
SFO-PHL 1165 1.5 1 029 1.0 2 194 1.2 53.1
SEA-CHI 598 0.8 302 0.3 900 0.5  66.4
SEA-NYC 359 0.5 736 0.7 1 095 0.6 32.8
TOTALS | 75 447 100.0 104 522 100.0 179 969 100.0 . 41.9
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261,432 Tonnes Total
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57.2% 149,644 Tonnes /

Figure 1-24, Airfreight Forwarders Compared to Airlines Share of Total Market

for Total Top 10 City-Pairs, 1975
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Figure 1-25. Airfreighf Forwarders Compared to Airlines Share of Market for Top 10 City-Pairs, 1975
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616 miilion tonne-kilometers in 1960 increasing to 4216 million in 1976.
However, the characteristics of the major conmodities as transported have
remained relatively constant. Data available from the Air Transport Aséocia—
tion {(Reference 1-6) show that, based on revenue tonne-kilometers, the
following commodities rank among the top 10 for the years indicated.

Rank by Year

Commod ity 1955 1965 1970 1971 1975

Machinery Parts and Equipment
Cut Flowers, Horticulture
Electrical Products
Wearing Apparel

Printed Matter

Auto Parts and Accessories
Aircraft Parts

General Hardware
Advertising Display Matter
Photographic Filim

Metal Products

Phonograph Records, Tapes,
Records - - 8 7 -

Fresh Produce - 6 - 8 9
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The United States Census of Transportation, 1972 (Reference 1-1), substantiates
this ranking of air-transportable commodities.

Twenty four-digit SIC commodity classifications (Reference 1-8) accounted
for 83 percent of all commodities transported by air in 1972. These 20
four-digit commodities and their percent of the total in 1972 are as follows.
Five of the top 10 commodities appear in the listing. Actually, if produce,
printed matter, and cut flowers had been included in the Census of Transpor-
tation, the comparison would very likely be 8 out of 10 of the top ranking
commodities.
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: SIC , g ' Percent of
. (TCC) SIC Description Total
3714 ‘Motor Vehicle Parts and-Accéssories N N 73
3461 Metal Stampings 7
3071 Miscellaneous -Plastic Products 5
. 2819 Industrial Inorganic Chemicals 5
2831 Drugs, Biological, or Botanical 5
2331 Women's, Misses, or Children’s Apparel 4
3561 Industrial Pumps 4
3452 Bolts, Nuts, Screws, Rivets 4
3573 Electronic Data Processing Equipment 4
231 Men's, Youth's, or Boy's Clothing 3
2821 Plastic Materials ‘ 2
2911 Petroleum Refining Products 2
2844 Cosmetics or Perfumes 2
3357 Nonferrous Metal or Insulating Wire 2
3292 Asbestos Products 2
3643 Current Carrying Wire Devices 1
2841 Soap or other Detergents 1°
2013 Meat Products o
3061. Miscellaneous Fabricated Rubber Products 1
3499 Fabricated Metal Products, NEC 1

Analysis of selected markets: Tables 1-15 through 1-24 (Reference 1-1)
present the major commodities .transported by air in the top 10 .air markets.
Total idnnes of each commodity and the percent transported by ajr, truck, and ..
rail are also provided. At the bottom of each table, total tonnes of all



comodities transported on each origin~destination and the percent air are

shown. Observations concerning each city-pair follow each table.
TABLE 1-15
PERCENTAGE DISTRIBUTION OF TRANSPORTATIOH MODE
UTILIZED FOR SELECTED COMMODITIES AND MARKETS,
1972
Percent of Total
; Total
Market Commodity Tonnes Air Truck | Rail
LAX-NYC | Men's, Boy's Clothing 175.96 | 83.3| 16.7 | 0.0
Plastic Materials 63.64 14.5 85.5 0.0
Cosmetics or Perfumes 822.52 29.2¢ 70.8 | 0.0
Paints, Enamel, Lacquer 7.66 16.57 83.5 0.0
Miscellaneous Plastic Products 1311.44 2.0 32.3 | 65.6
Aluminum, Aluminum Alloy 454.78 0.5 99.5 0.0
Builders, Cabinet Hardware 48.72 1.2 98.8 0.0
Bolts, Nuts, Screws, Rivets 1105.87 | 5.9 94.1 0.0
0i1 Field Machinery Equipment 45.79 44.5 55.5 0.0
Industrial Pumps 844,04 9.1 90.9 0.0
Electronic Data Processing 1616.58 86.3 13.7 0.0
Manufacturing Products, NEC 165.49 | 17.6| 82.4 | 0.0
Total Tonnes 10 431.68
Air Tonnes -2 027.90
Percent, Air 19.4
. LAX-NYC-major industries of the Los Angeles area are well-

represented in this table. The apparel, plastic, cosmetic, elec-
tronic, and o0il field machinery industries utilize the air mode to
a significant degree. Especially impressive is the electronic data
processing industry which transports 86.3 percent of its output to
New York City by air. This significant share and shares for other
commodities contribute to the fact that the LAX~NYC market with
19.4 percent share of total tonnes ranks higher than any of the
other top 10 city-pairs.
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TABLE 1-16

PERCENTAGE DISTRIBUTION OF TRANSPORTATION MODE
UTILIZED FOR SELECTED COMMODITIES AND MARKETS,

1972 -
Percent of Total
i Totatl
Market Commodity Tonnes Air Truck | Rail
NYC-LAX| Women's, Children's Clothing 1689.36 47.0 52.3 0.6
Containers, Boxes 256.24 14.2 42.6 | 43.3
Drugs 1712.18 1.1 48.0 | 50.0
Cosmetics 1618.65 - 0.4 47.2 1 52.4
Miscellaneous Plastic Products 4814.07 0.5 44.0 | 55.6
Luggage, Leather or Other 2045.77 2.4 75.0 | 22.6
Nonferrous Metal or Insulate 3829.94 14.7 3.9 81.5.
Miscellaneous Aircraft Parts 25,60 52.8 47.2 0.0
Equipment : .
Total Tonnes 21 185.95
Air Tonnes 1 504.12
Percent Air 7.1
® NYC-LAX - again reflecting historical production capabilities and

58

serving destination market needs, airfreight from NYC to LAX is
greatest among the commodities "women's, children's clothing" and
“miscellaneous aircraft parts and equipment". Transportation of
these two commodities was shared in nearly equal proportions by air
and truck. Although total tonnes in this direction of the origin-
destination are approximately double that of LAX-NYC, the opposite
is true of the air mode with LAX-NYC having 19 percent of total

and NYC-LAX having 7 percent.
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TABLE 1-17

PERCENTAGE DISTRIBUTION OF TRANSPORTATION MODE
UTILIZED FOR SELECTED COMMODITIES AND MARKETS,

1972
Percent of Total
Total )
Market Commodity * Tonnes Air Truck | Rail
SFO-NYC | ~ Electrical Measuring Instruments 119 83.3! 10.9 | 0.8
Total Tonnes 19 387
Air Tonnes 150
Percent, Air 0.8
(] SFO-NYC - One commodity has an outstanding share in this market,
i.e., "electrical measuring instruments" 88 percent of which is
transported by air to NYC. Undoubtedly, if produce had been
included in the census it would appear in this 1isting.
TABLE 1-18
PERCENTAGE DISTRIBUTION OF TRANSPORTATION MODE
UTILIZED FOR SELECTED COMMODITIES AND MARKETS,
1972
Percent of Total
Total
Market i Commodity | Tonnes Air Truck | Rail
NYC-SFQ Women's, Children’s Clothing 2495, 68 27.1 72.1 0.8
d Drugs 2879.44 0.5 86.3| 13.2
Miscellaneous Plastic Products 1202.451 . 5.4 94.6 0.0
Luggage, Leather and Other 773.01 0.2 87.7 12.1’
Metal Stampings 2705.78 4.6 28.9 66.5
Miscellaneous Aircraft Parts 2.01 100.0 0.0 0.0
Total Tonnes 13 257.39
- Air Tonnes 883.84
£ Percent, Air 6.7
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() NYC-SFO - the commodity “"women's, children's clothing" is the
primary commodity air-transported between this origin-destination
with air accounting for 27 percent of the total 2496 tonnes. It is
interesting to note that only 0.5 percent of the commodity “drugs"
is transported by air. This commodity represents 22 percent of all
commodities transported on this city-pair and possesses characteris-
tics which cause a product to be air-eligible.

TABLE 1-19
PERCENTAGE DISTRIBUTION OF TRANSPORTATION MODE
UTILIZED FOR SELECTED COMMODITIES AND MARKETS,
1972
Percent of Total
Total
Market Commodity Tonnes Air Truck | Rail
LAX~CHI' Men's, Boy's Clothing ' 648.90 35.0 65.0| 0.0
Cosmetics, Perfumes 1283.89 5.4 9.6 0.0
Boits, Nuts, Screw, Rivets 844.14 | 2.4 | 97.6| 0.0
Metal Stampings 463.59 0.7 99.3| 0.0
0i1field Machinery Equipment 26.58 27.2 72.8 | 0.0
Industrial Pumps 469.32 16.6 83.4( 0.0
Electronic Data Processing 164.72| 71.8 | 28.2| 0.0
Manufacturing Products, NEC 244.63 5.9 94.1{ 0.0
Total Tonnes 55 247.77
Air Tonnes 585.55
Percent, Air 1.1
() LAX-CHI ~ Again, in this market, air is the preferred mode for

shipping "electronic data processing" equipment (72 percent of the
total). "0ilfield machinery equipment, industrial pumps, and men's,
boy's clothing” also have respectable shares of the transportation
of commodities to CHI.



TABLE 1-20

PERCENTAGE DISTRIBUTION OF TRANSPORTATION MODE
UTILIZED FOR SELECTED COMMODITIES AND MARKETS,

1972
Percent of Total
Total - .
Market Commodity Tonnes Air Trqck Rail
CHI-LAX Fabricated Rubber Products 292 6.9 | 86.7 | 6.4
Plastic Products 3898 4.3 95.7 | 0.0
Nonferrous Metal 677 13.0 | 87.0 | 0.0
Bolts, Nuts, Screws, Rivets 4847 1.2 G8.8 | 0.0
Current Carrying Wire Devices 415 4.4 80.8 | 4.7
Total Tonnes 384 518
Air Tonnes 368
Percent, Air 0.1

] CHI-LAX ~ Although the total of all commodities transported on
this origin-destination is the.largest of the 10 city-pairs con-
sidered, only 0.1 percent or 368 tonnes were air transported.
Truck is predominant in this medium-distance market transporting
87 to 99 percent of five commodities which had some air penetration.




PERCENTAGE DISTRIBUTION OF TRANSPORTATION MODE
UTILIZED FOR SELECTED COMMODITIES AND MARKETS,

TABLE 1-21

1972
Percent ‘of Total
Total
Market Commodity Tonnes Air Truck | Rail
SFO-CHI Metal Cans 5.00 10.7{ 89.3 { 0.0
Fabricated Metal Products NEC 1.10 | 100.0 0.0 { 0.0
Electronic Measuring 9.79 11.7 88.3 [ 0.0
Instrument
Miscellaneous Electronic 7.00 43.8 56.2 | 0.0
Components
Total Tonnes 17 670.46
Air Tonnes 33.06
Percent, Air 0.2
(] SFO-CHI - Total tonnes transported on this origin-destination
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is the smallest of the 10 city-pairs.

The comrodity "miscel-

laneous electronic components" has a significant share (44 percent)
of the total transported; however, the quantity is small - 7 tonnes.
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TABLE 1-22

PERCENTAGE DISTRIBUTION OF TRANSPORTATION MODE
UTILIZED FOR SELECTED COMMODITIES AND MARKETS,

ORIGINAL Pagy 1
OF POOR QUALITY

markets in that rail predominates in two commodities.

1972
Percent of Total
Total - =
1 Market Conmodity Tonnes Air Truck | RaiT
CHI-SFO Miscellaneous Fabricated 21.54 17.9 6.0 | 82.1
Rubber Products
Miscellaneous Plastic Products 2 068.86 1.1 81.9 | 17.0
Nonferrous Metal Base 632.73 1.1 98.9 0.0
Bolts, Nuts, Screws, Rivets 181.41 9.7 20.3 6.0
Miscellaneous General 2.51 | 100.0 0.0 0.0
Industrial
Miscellaneous Electrical 121.18 17.6 82.4 0.0
Industrial .
Lighting Fixtures 793.53 1.5 98.5 0.0
Current-Carrying Wire Devicés 34.87 2.1 71.4 | 26.5
Motor Vehicle Parts, 23 334.89 1.2 4.7 | 94.1
Accessories
Total Tonnes 171 086.60
Air Tonnes 367.71
Percent, Air 0.2
0 CHI-SFO - This medium-haul market differs from other major air

This mode is

used to transport 82 percent of "miscellaneous fabricated rubber
products" and 94 percent of "motor vehicle parts and accessories".
Air is used for 18 percent of "miscellaneous electrical industrial®
commodities and 10 percent of "bolts, nuts, screws, and rivets”,
Although this market is the second largest of the 10, only 0.2 per-

cent of the total commodities were transported by air.
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TABLE 1-23

PERCENTAGE DISTRIBUTION OF TRANSPORTATION MODE
UTILIZED FOR SELECTED COMMODITIES AND MARKETS,

1972
Percent of Total
Total
Market Commodity Tonnes Air Truck | Rail
NYC-CHI Women's, Children's Clothing 3019.35 19.9 | 77.3 2.8
Paper Boxes, Containers 2680.67 6.8 56.2 | 37.0
Drugs 8029.45 0.1 99.9 0.0
Cosmetics, Perfume 2319.43 0.6 | 39.8 | 59.7
Luggage, Leather or Other , 1753.58 0.1 86.4 | 13.6
Total Tonnes 43 527.67
Total Air Tonnes ‘808,13
Percent, Air - 1.9
o NYC-CHI - In this market, only one commodity "women's, children's

clothing" is shipped to a significant extent by air.
practically 100 percent of the commodity "drugs".

Trucks have

Somewhat sur-

prisingly, rail is used for 60 percent of the "cosmetic, perfume

traffic.”
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TABLE 1-24

PERCENTAGE DISTRIBUTION OF TRANSPORTATION MODE
UTILIZED FOR SELECTED COMMODITIES AND MARKETS,

1972
Percent of Total
Total
Market Commodity Tonnes Air Truck | Rail
CHI-NYC Petroleum Products 30.54 35.9 64.1 0.0

Miscellaneous Fabricated 429.93 0.9 15.1 | 84.0
Rubber )
Miscellaneous Plastic Products 1819.58 5.6 71.1 | 23.4
Ashestos Products 6211.91 0.1 99.9 0.0
Nonferrous Metal 898.44 41.4 58.6 0.0
Primary Metal, NEC 39.75 16.8 83.2 0.0
Bolts, Nuts, Screws, Rivets | 688.44 60.9 39.1 0.0
Machine Tools, Metal Forming 122.25 0.2 99.8 0.0
Miscellaneous General 278.93 3.5 96.5 0.0
Production Machinery .
Miscellaneous Office Machines 1549.26 1.3 98.7 0.0
Miscellaneous Electrical Ind. 1.21 | 100.0 0.0 0.0
Current-Carrying Wire Devices 208.36 3.0 97.0 0.0
Photographic Equipment 1676.23 28.0 72.0 0.0

Total Tonnes 158 797.86

Air Tonnes 1 104,03

Percent, Air 0.7

] CHI-NYC - Air is used to a considerable degree in this market for

the following commodities: “bolts, nuts, screws, and rivets,
photographic equipment, petroleum products, and nonferrous metal
products.” Rail rather than truck predominates in the transporia-
tion of "miscellaneous fabricated rubber products.”
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~ Air transportation of printed products: Printed products as defined by
the United States Bureau of the Census (Reference 1-9) include the following:

SIC

Code Classification

2731 Book publishing

2732 Book printing

2741 Miscellaneous publishing

2751 | Commercial printing, except lithographic
2752 " Commercial printing, 1ithographic
2753 Engraving and plate printing

2761 " Manifold business forms

2717 Greeting card publishing

2782 Blankbooks and looseleaf binders
2789 ‘ Bookbinding and related work

2791 Typesetting

2793 Photoengraving

2794 E]ectrotyping and sterotyping

In conjunction with the 1972 Census of Transportation, the Bureau of the
Census conducted a separate mail survey of 1000 printing and publishing
organizations to determine transportation mode, origin/destination, and value
of these comodities. Although useful, this information does not include
tonnage,which is of paramount importance to this study. From a different
source, Civilian Aeronautics Board Docket 22859 (Reference 1-10), a base
figure for 1968 was obtained for three of the classifications and projected
to 1972 as shown in Table 1-25. These three classifications, books, greeting
cards, and periodicals account for 70 049 tonnes when projected to 1972. The
printing industry is forecasted to grow at the rate of approximately 8 percent
a year. If this growth factor is applied to the three commodities for which
we have tonnage, the current figure (1977) would be 103 000 tonnes.
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TABLE 1-25

PROJECTED TONNAGE OF SELECTED PRINTED MATTER SHIPPED BY AIR, 1968 - 1872

1968 1969 1970 1971 1972
Percent Percent Percent Percent Percent
Commodity Tonnes | of Total | Tonnes [ of Total | Tonnes | of Total | Tonnes | of Total| Tonnes | of Total
Books (3 97| 1.4 952| 1.5 | 1000 1.5 | 1050 1.5 | 1103] 1.6
Greeting Cards | 3 701 5.8 4 016 6.2 4 357 6.5 4 727 6.9 5129 7.3
Periodicals 58 957 | 92.8 60 136 92.3 61 339 92.0 62 566 91.6 63 817 91.1
63 565 | 100.0 65 104 100.0 66 696 | 100.0 68 343 100.0 70 049 100.0

(a)Inc1udes textbocks, trade books, subscription reference books, and miscellaneous books
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From the standpoint' of evaluation, as shown in Table 1-26 (Reference 1-10),
these three, classifi‘cat'ldns account for 15 percent and if we add the classi-
fication "products of service "industries for the printing trades" to our
three previous classifications, the four account for 33 percent of total
evaluation of air 'transported printing commodities. - S -

Table 1-26 provides ‘the value -and percent of total transported by each
‘of the three modes, rail, motor :carrier, -and air. The total, by selected
transportation mode, is shown in the following chart. Other modes of trans-
‘portation as reported in the Special Report Series of the 1972 Census of
Transportation (Reference 1-11) have been excluded as they are used primarily
for "intracity transport which is not within the scope of this study.

PERCENT DISTRIBUTION OF PRINTED PRODUCTS
BY SELECTED TRANSPORTATION 'MODE, 1972

Motor Carrier
83%
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TABLE 1-26

PERCENT DISTRIBUTION OF PRINTED COMMODITIES SHIPPED BY
SELECTED MODES OF TRANSPORTATION, 1972

Total Rail Motor Carrier Air
Percent, Percent Percent
SIC Value Value of Value of Value of
Code Commodity ($7000) |Percent{ ($1000) | Total ($1000) | Total | ($1000)| Total
27111 | Newspapers 55 747 | 100.0 55.479 | 99.5 268{ 0.5
27211 | Periodicals 552 821 | 100.0 | 167 926 | 30.4 366 482 | 66.3 18 413 3.3
27311 | Books 1 329 212 | 100.0 | 119 544 8.9 [1 161 281 | 87.5 48 387] 3.6
27411 | Catalogues and Directories 770 756 | 100.0 | 130 520 | 16.9 578 411 | 75.0 61 825| 8.1
27417 | Labels, Tags, Seals and 466 146 | 100.0 33 142 7.1 414 272 | 88.9 18 732| 4.0 -
Wrappers
27419 | Printed Material (NEC) 2 658 875 | 100.0 | 187 757 7.1 |2 186 455 | 82.2 284 663].10.7
27611 | Manifold Business Forms T 226 990 | 100.0 87 515 7.1 {1114 471 | 90.8 25 004f 2.1
27711 | Greeting Card$ 547 013 | 100.0 42 150 7.7 483 320 | 88.4 21 543 3.9
27811 | Blankbooks, Pads and 106 587 | 100.00] 12 066 | 11.3 92 510 | 86.8 2 011} 1.9
Tablets
27812 | Looseleaf Binders and 70 424 | 100.0 598 0.8 67 311 | 95.6 2 515/ 3.6
Devices
27911 Products of Service
Industries for the
Printing Trade 414 103 | 100.0 11 865 2.9 290 703 | 70.2 111 535 26.9
A1l Others 101 324 | 100.0 35 243 | 34.8 61 764 | 60.9. 4 317| 4.3
TOTAL 8 299 998 | 100.0 | 828 326 | 10.0 |6 872 459 | 82.8 599 213; 7.2




70

TABLE 1-27

PERCENT DISTRIBUTION OF PRINTED PRODUCT SHIPMENTS FROM
'‘GEQOGRAPHIC REGIONS {BASED ON VALUE OF SHIPMENTS)

Region of Origin
Division of Destination | U.S. Northeast N. Central | South West
Percent Distribution

Total 100.0 100.0 100.0 100.0 | 100.0
New England 7.2 14.8 3.8 4.7 1.1
Middle Atlantic 24.8 45,5 15.9 20.1 3.2
East North Central 18.7 9.8 35.4 9.0 2.9
West North Central 8.3 4.4 15.1 4.7 1.7
South Atlantic 11.4 8.0 7.8 27.3 2.5
East South Central : 4.9 3.7 4.3 9.7 1.3
‘West South Central 6.9 3.7 5.8 16.0 2.4
Mountain 3.8 2.6 3.0 1.8 14.6
Pacific 12.6 6.2 7.5 4.1 70.0
Unknown 1.5 1.4 1.4 2.7 | 0.3

In Table j.2g, it is obvious that motor carriers have a near monopoly,
82.8 percent, of the total transportation of printed matter. However, the air
mode has a significant share of at least one commodity, i.e., SIC 27911
"Products of Service Industries for the Printing Trades." This SIC number
consists of products of typesetting including advertisement typesetting, hand
composition, machine composition, photocomposition, etc. The high value,
urgency, and low weight of such products provides an excellent opportunity
for air transport.

Printed material not elsewhere classified (NEC) occupies the second
position of importance for air transport of printed matter with 10.7 percent.
This classification is somewhat related to "Products of Service Industries
for the Printing Trade™ as it includes micropublishing. Also included are
comparatively high-value commodities such as atlases, maps, sheet music, and
technical manuals or papers.



Origin/destination of printed products: Table 1-27 (Reference 1-11) and
the chart below provide information on the origin and destination of printed
products. More than 43 percent of all printed products in 1972 were destined
for states comprising the Middle Atlantic and East North Central division.

PERCENT DISTRIBUTION OF PRINTED PRODUCTS
BY REGION OF ORIGIN, 1972

ORy,
OF l?olgr@ PAGy 1y
K ALy

North
Central
38%

Northeast
31%

Fresh fruits and vegetables: The commodity fresh fruits and vegetables
is one of the nine major commodities transported by air. As this commodity is
not a manufactured product, it was not included in fhe 1972 Census of
Transportation. For this reason, other sources of information were located.
Primary of these sources are. the publications of the United States Department
of Agriculture,References 1-12 and 1-4.

Since California accounts for approximately 45 percent of total produce
industry shipments, it was selected as a representative origin source.
Reference 1-4 provides the percentage distribution of air shipments originating
from either Los Angeles or San Francisco while Reference 1-12 provides the
destination of produce shipments by state and by mode. Produce selected for
analysis are artichokes, cherries, grapes, lettuce, strawberries, miscel-
Taneous commodities, and miscellaneous oriental vegetables. These seven
comodities accounted for 89 percent or more of all air-shipped commodities
originating in California from 1972 through 1976 as shown in Table 1-28.
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. TABLE 1-28
AIR SHIPMENTS OF SELECTED CALIFORNIA FRESH FRUiTS AND VEGETABLES, 1972 - 1976
1972 1973 1974 1975 1976
Bi1ling Biltling Billing| Billing Billing
Weight | Percent | Weight | Percent | Weight | Percent | Weight | Percent | Weight |Percent
Commodi ty 1000 kg| of Total| 1000 kg| of Total| 1000 kg of Total| 1000 kg{ of Total} 1000 kg |of Total
Artichokes 1 227 3.37 947 2.35 1 362 2.83 1122 2.81 890 2:09
Cherries 1716 an 2 167 5.38 1 070 2.22 1 268 3.17 990 2.33
Grapes 590 1.61 605 1.50 220 0.45 331 0.83 1 098 2.58
Lettuce 2 303 6.32 4 871 12.10 1 411 2.94 2 067 5.18 1 530 3.60
Miscellaneous| 8 943 24.56 9 947 24.72 | 21 970 45.80 | 14 473 36.28 | 19 035 44.88
Commodities
Miscellaneous| 1 374 3.77 | 2 003 4,97 283 0.58 | 1 077 2.69 | 1 859 4,38
Oriental
Vegetables
Strawberries | 17 458 47.98 | 15 646 38.89 | 17 958 37.44 | 16 249 40.71 | 15 289 36.05
Subtotal 33 613 92.32 | 36 186 89.91 | 44 274 92.26 | 36 581 91.67 | 40 691 95.91
A11 Other 2 800 7.68 4 054 10.09 3714 7.74 3 327 8.33 1738 4.09
TOTAL..... 36 413 100.00 | 40 240 100.00 | 47 988 100.00 | 39 908 100.00 | 42 429 | 100.00




(References 1-4 and 1-12). The data of Table 1-28 show that California
produce shipped by air in 1976 was the second-best year of the 5 years studied
exceeded only by the air shipments of 1974. Available statistics from 1965
show that 1974 and 1976 were the best years in regard to total amount shipped
in the 12—yehr period. The Table 1-29 (References 1-4 and 1-12) presents the
percent change by total and by commodity. During the 5-year period, total air
shipments increased every year with the exception of 1974-1975. 1In this
period of general business recession, air shipments decreased 17 percent.

Of the seven commodities analyzed, significant annual variations
in the percent of total can be observed. For example, strawberries accounted
for 48 percent of the total in 1972 and 36 percent in 1976. Such changes in
share could have many causes, among them consumer demand, crop availability,
and competitive modes of transportation. Some individual commodities
experience extreme increases or decreases year by year. This characteristic
is especially noticeable in regard to grapes and miscellaneous oriental
vegetables. The latter commodity decreased 86 percent from 1973 to 1974, .
then increased 279 percent from 1974 to 1975. Air shipments of strawberries
are the most stable of the commodities analyzed. Although experiencing
increases and decreases, they are much smaller than with previously mentioned
commodities. During the 5-year period, the number of kilograms shipped
ranged from 15.2 million to 17.9 million kilograms.

The 10 city-pairs accounting for the major traffic flow by air were
used for this portion of the study. These city pairs were:

LAX-NYC/NYC-LAX ORrrq AD

- )
LAX=CHI/CHI-LAX ooy 0 o
SFO-NYC/NYC-SFO ALz,

SFO-CHI/CHI-SFO.
NYC-CHI/CHI-NYC
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SELECTED CALIFORNIA FRESH FRUITS AND VEGETABLES,

TABLE 1-29

PERCENT CHANGE OF AIR SHIPMENTS, 1972-1976

1972 1973 1974 1975 1976
Billing| Billing " Billing Billing Billing
Weight | Weight Percent | Weight Percent | Weight Percent Weight Percent
Commodity 1ooqbkg 1000 kg | Change 1000 kg | Change 1000 kg | Change 1000 kg | Change
Artichokes 1 227 947 (23) 1 362 43 1 122 (18) 830 (21)
Cherries 1716 2 167 26 1 070 (51) 1 268 18 990 (22)
Grapes 590 605 2 200 (64) N 51 1 098 231
Lettuce 2 303 4 971 M 1 411 (71) 2 067 46 1 530 (26)
Miscellaneous 8 943 9 947 1 21 970 121 14 473 (34) 19 035 3
Commodities
Miscellaneous 1 374 2 003 46 283 (86) 1071 279 1 859 73
Oriental
Vegetables
Strawberries 17 458 | 15 646 (10) 17 958 15 16 249 (10) 15 289 ( 6)
Subtotal 33 613 | 36186 8. 44 274 22 36 581 (17) 40 691 1
A1l Other 2 800 4 054 45 3714 ( 8) 3 327 (10} 1738 (48)
TOTAL...... 36 413 | 40 240 11 47 988 19 39 908 (17) 42 429 6




_ As might be expected with fresh fruits and vegetables, there was no.
traffic flow for:

NYC-
NYC~
CHI-
CHI-
NYC-
CHI-

The

SFO

LAX
SFO on SINAL PAGE 13
LAX OOR QuALITY

CHI
NYC

source data, as received, had to be combined to provide origin city-

pairs. The following procedural steps were undertaken to provide tables for

analysis:
.

Selected commodities by city-pairs were located in the appropriate
regional book in Reference 1-12. -These data are presented in equiva-
Jent carloads. Converting these weights to tonnes for the tabular
data consisted of mu]tip1yin§ the commodity billing weight per
carloads by the number of carloads and dividing by 2200 to obtain
metric tonnes

Reference 1-12 provides data by origin state and destination city.
Therefore, it was necessary to refer to Reference 1-4 to determine
whether the city origin was SFO or LAX using the following percentage
table by commodity and city:

1972 i 1976

Commodity ZLAX %SFQ #LAX %SEQ
Artichokes 0 100 1 99
Cherries 2 98 2 98
Grapes ' 79 21 97 3
Lettuce 69 - A . &8 12
Strawberries : 40 60 49 51
Miscellaneous Commodities

(including Fruits and

Vegetables NEC) 60 .40 52 48
Miscellaneous Oriental .

Vegetables 57 43 39 61
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Figure 1-26 (References 1-4 and 1-12) provides a comparison of the
change in mode shares for all California produce shipped to Chicago and New
York City between the years 1972 and 1976. Detailed statistics including the
amount of tonnes and percent change are shown in Table 1-30 (References 1-4
and 1-12). In this comparatively short period of time, the raiiroads have
had to relinquish a major share 'of ‘market (72 to 83 percent) to the trucking
industry for each of the four destinations. This change in mode share for
the city-pair LAX-NYC is depicted in Figure 1-27 (References 1-4 and 1-12).

With the exception of the city-pair SFO-NYC where the percent share of
transportation for air has increased from 11 to 17 percent, the three other
city-pairs have remained relatively constant with the Tlargest percentage
change being a 2-percent decrease fer SFO-CHI.

Tables 1-31 through 1-34 (References 1-4 and 1-12} provide the tonnes by
mode and by percent change between 1972 and 1975 for the seven selected pro-
duce commodities by city-pair. Analysis of the total air shipments indicates
decreases for air in the city-pairs LAX-NYC and SFO-NYC and increases for air
shipments to CHI from both California origins. The largest increase for aijr
is 140 percent for LAX-CHI. In the SFO-NYC market, air shipments have
decreased for six of the seven selected commodities. Only miscelianeous
oriental vegetables increased, and this increase was a significant 160 percent.

The trucking industry's aggressive growth pattern is quite obvious in
these tables. In the overwhelming majority of cases where air share of trans-
portation has decreased, the trucking industry's share has increased.

Domestic_growth trends, 1968-1976: Destinations selected were Boston,
Chicago, Cleveland, Detroit, New York/Newark, Philadelphia, and Hawaii (total
destined for Honolulu, Hilo, Maui). Source of the statistical data for this
section was "Afr Shipments of California Fruits and Vegetables" pubiished by
the Federal-State Market News Service. Statistical data, converted to metric
tonnes, concerning air shipments of selected California fresh fruits and
vegetables to major U.S. domestic destinations were prepared and tabulated
for each of the years 1968-1976. Analysis of Tables 1-35 through 1-44
results in the following findings:
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SFO-CHI

LAX-NYC LAX-CHI SFO-NYC
1002 100% 100% 100%
AIR A7 3% ] T T 47 5%,
1% LI Sy
TRUCK 15% 14% 17%
17%
17%
52% 42%
Qo
55% 76% 82% wg
O
MAIL | a1y 83% 72% . S 2
~ B
Q
S 3
8
45% 54% ¥ &
28%
13%
1972 1976 1972 1976 1972 1976 1972 1976
Figure 1-26. Fresh Fruits and Vegetables - Percent Change in Transportation Mode, 1972-1976
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TABLE 1-30
FRESH FRUITS AND VEGETABLE SHIPMENTS, 1972-1976

LAX-CHI

SFO-CHI

LAX-NYC SFO-NYC
City Pair Tonnes % Tonnes % Tonnes b4 Tonnes 4
Total Total Total Total
1972
Mode:
Air 4 070 4 1517 3 638 | ' N 2 119 7
Truck 17 486 15 8 491 14 g 385 17 4 946 17 -
Rai1 95 854 81 50 611 83 40 279 72 21 765 76
Total 117 410 100 60 619 100 56 062 100 28 830 100 -
1976 -
Mode: .
Air 3 574 3 3 640 4 4 722 17 2 382 5
Truck 72 958 52 35 065 42 14 818 55 35 817 82
Rail 64 578 45 45 879 54 7 627 28 5 610 13
Total 14 110 100 84 584 100 27 167 100 43 809 | 100
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LAX-NYC
1972 1976

117 416 Tonnes 141 110 Tonnes

Air
3%

Figure 1-27. Fresh Fruits dand Vegetables, 1972-1976
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TABLE 1-31

SHIPMENTS OF MAJOR CALIFORNIA FRESH FRUITS
AND VEGETABLES, 1972-1976
CITY-PAIR: LAX-NYC

Totald

Ar Truck Rafl

1972 1976 % 1972 1976 ] 1972 1976 % 1972 1976 %
Commodity Tonnes Change Tonnes Change Tonnes Change Tonnes Change
Lattuce 229.9 146.4 =31 12 805.4 | 57 540.1 349 66 336.6 | 46 462.0 -30 79 37%.9 | 104 148.5 31
Strawberries 2269.8 | 2 468.7 9 1 380.9 1 867.5 5 0 o 0 3 650.6 4 336.2 19
Charries . 23.2 13.1 -43 0 " 65.5 100 4.5 1.5 -90 7.7 80.1 12
Artichokes 0 5.7 100 0 10.2 100 0 6.8 100 0 22.7 100
Grapes 134.4 278.6 70 3158.4 | 13 010.9 n2 29 484.0 | 18 107.7 -39 32776.8 | 3 M47.2 -4
Miscellaneous '
Oriental
Vegetables 402.6 504.3 25 0 0 0 8.2 0 -100 410.7 504.3 23
Hiscellaneous :
Comrodities
(Including
Fruits and
Yegetables
NEC) 1 010.0 207.3 =79 .2 463.6 228 10.9 0 -100 1 162.0 670.9 -42
TOTAL 4 069.9 | 3 5.1 -12 17 485.9 | 72 957.8 ki) 95 854.2 | €4 578.0 ~33 117 409.7 | 141 109.9 20
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TABLE 1-32
% VG“
SHIPMENTS OF MAJOR CALIFORNIA FRESH FRUITS T B
AND VEGETABLES, 1972-1976 3 h
CITY-PAIR: SFOQ-NYC >
Air Truck Rail Total
Commodi ty 1972 1976 % 1972 1976 4 1972 1976 b4 1972 1976 %
Tonnes Change Tonnes Change Tonnes Change Tonnes Change
Lettuce 104.5 20.9 =80 b 753.8 7 845.4 36 29 803.4 6 335.7 -79 35 661.7 14 202.0 =60
Strawberries 3 404.6 2 570.2 -25 2 071.3 1 944.4 -6 0"’ 0 0 5 476.0 4 514.6 -18
Cherries 1165.8 612.5 -47 275.5 3 208.3 1 064 391.5 56.7 ~-86 1 832.8 3 877.5 112
Artichokes 7M1.9 528.2 -26 350.3 989.5 182 2 226.1 674.8 ~70 3 288.3 2 192.5 -33
Grapes 33.6 6.7 =80 B40.0 403.4 -52 7 845.6 559.8 -93 8 719.2 969.9 -89
Miscellaneous
Oriental
Vegetabies 304.6 790.5 160 0 0 0 5.4 ° 0 -100 3101 790.5 155
Miscellaneous
Commodities
{Including
Froits and
Vegetables .
NES) 673.3 192.7 -711 94.1 427.2 354 1.2 0 -100 174.7 619.9 -20
TOTAL 6 298.3 4 721.7 -26 9 385.0 14 818.2 58 4 279.2 7 627.0 -81 56 062.8 27 166.9 -52
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TABLE 1-33

SHIPMENTS OF MAJOR CALIFORNIA FRESH FRUITS
AND VEGETABLES, 1972-1976
CITY-PAIR: LAX~CHI

Alr R Truck ) ___I.la“il_ Y __Tot.al 3
Commodity 1972 1976 % 1972 1976 ] 1972 1976 e 1972 1976 %
Tonnes Change Tonnes Change Taonnes Change Tonnes Change
Lettuce 14.6 938.9 | 6 331 5797.7 | 23 829.0 mn 17916 | 3939%.5] . -6 47 603.9 | 64 164.4 35
| Strawberries : 1010.3 | 1 867.5 85 875.8 970.1 n 0 0 0 1886.0 | 2837.6 50
. Cherrles 4.4 1.5 -66 7.3 21.7 279 2.9 0 = 14.5 29.2 100
Artichokes 0 1.1 100 0 3:4 100 0 0 - 0 4.5 100
| Grapes 65.6 749.7 | 1043 1658.2 | 10 012.0 504 | 8 480.0 | 6473:5 ~24 10 204.3 | 17 235.2 69
. Miscellaneous
' QOriental 1
" Vegetables 140.0 16.4 -88 0 175.8 100 0 0 0 140.0 192.2 37
i Miscellaneous
Cormodities
: (Including ;
' Fruits and '
Vegetables !
NEC) i 282.4 65.4 -77 152.2 47.3 -69 336.7 9.1 -197 n.o 121.8 -84
! v
TOTAL 1 1517.2 | 3 640.5 140 8 401.0 [ 35 065.3 313 50 611.2 | 45 879.1 -9 60 619.7 | 84 584.9 39




TABLE 1-34

SHIPMENTS OF MAJOR CALIFORNIA FRESH FRUITS
AND VEGETABLES, 1972-1976
CITY-PAIR: SFO-CHI

Air Truck Rail Total

Commodi ty 1972 1976 % 1972 1976 % 1972 1976 % 1972 1976 %

Tonnes Change Tonnes Change Tonnes Change Tonnes Change
Lettuce 6.3 127.6 1 925 2 6041 32 4941 1 148 18 776.6 5 371.8 =N 21 387.0 37 993.5 78
Strawberries 1 515.4 1 944.4 28 1 313.7 1 009.4 -23 0 0 0 2 829.0 2 953.8 ]
Cherries 184.2 42.3 -77 326.3 1 372.0 320 1711 29.2 -82 681.5 1 443.5 nea
Artichokes 101,7 157:9 « 55 158.2 314.7 99 339.0 0 -100 598.9 472.6 =21
Grapes 18.5 23.5 27 441.8 309.3 -30 2 254.6 200.0 -9 2 4.9 | 532.8 ~80
Miscellaneous
Oriental -
Vegetablas 104.7 24.5 =77 0 274.0. 100 0 . 0 0 104.7 298.5 185
Miscellaneous
Commadities
(Including .
Fruits and *
Vegetables
REC) 188.2 61.8 =67 101.4 43.6 -57 224.4 9.1 ~96 514.0 114.5 ~18
TOTAL 2 119.0 2 382.0 12 4 945.5 35 817.1 624 21 765.7 5 610.1 =74 28 830.0 43 809.2 52

£8
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TABLE 1-35
AIR SHIPMENTS OF SELECTED CALIFORNIA FRESH FRUITS AHD VEGETABLES
TO MAJOR U.S. DOMESTIC DESTINATIONS, 1968
Bostgn Chicago Cleveland Detrodt . | Now York/Newark Philadeiphia Hawaii 4 Total
Commodity | Tonnes | Percent | Tonnes j Percent | Tonnes | Pércent | Tonnes | Percent | Tonnes | Percent | Tonmes | Percent |Tonnes | Percent | Tonnes | Percent
of of of of of of of of
Total Total Total Total Total Total Total Total
Artichokes . 50 k9 20 0.4 - - 3 0.2 339 3.7 20 1.1 < - 432 24
Cherries 128 7.9 9 2,2 51 4.3 39 2.2 729 7.8 132 7.6 4 0.9 | 1177 5.7
Grapes 37 2.3 35| 0.8 17 1.4 27 1.5 45 0.4 12 0.7 7 1.6 175 .9
Lettuce - - 3 6.1 - - - - 295 3.2 10 0.6 36 8.1 344 1.7
Miscellaneous .
Commodities 8 0.5 k':} 0.8 - s - - 144 1.6 2 0.1 354 79.1 546 2.7
Miscellansous
Oriental
Vegetables 63 3.9 83 1.8 3 0.3 40 2.2 706 7.6 3 0.2 - - 838 4.4
Strawberries 1 333 82.3 4 228 93.9 1 104 94:0 1 688 93.9 7 032 75.7 1 564 89.7 46 10.3 |.16 995 B2.5
TOTALS 1619 1100.0 4 50| 100.0 1175 % 100.0 1797 1 100.0 9 285 | 100.0 1743 100.0 4471 100.0 { 20 567§ 100.0
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TABLE 1-36
AIR SHIPMENTS OF SELECTED CALIFORNIA FRESH FRUITS AND VEGETABLES
TO MAJOR U.S. DOMESTIC DESTINATIONS, 1969

Boston Chicago Cleveland Detroit New York/Newark Philadelphia Hawaii Total
Commodity Tonnes | Percent | Tonnes | Percent | Tonnes | Percent | Tonnes | Percent ] Tonnes | Percent | Tonnes | Percent | Tonnes | Percent | Tonnes | Percent
of of of of of of of of
Total Total Total Total Tota]_ Total Total Total
Artichokes 35 1.4 - - 5 0.4 - - 34 0.5 7 0.5 - - 8] 0.4
Cherries 122 4.9 155 4.6 54 4.6 42 2.1 760 10.4 149 9.7 3 0.3 1 285 5.9
Grapés 29 1.2 27 0.8 20 1.7 2 1.6 64 0.9 18 1.2 22 2.1 212 1.3
Lettuce 7 2.8 31 0.9 - 21 1.1 204 2.8 50 3.2 48 4.7 425 2,2
Miscellaneous '
Commodi ties 41 1.6 56 1.7 13 1.1 2 0.1 648 8.8 - - 830 90.6 16 90 8.9
Miscellaneous
Oriental
Vegetables 139 5.6 232 6.9 [ 0.3 75 3.8 584 7.9 4 0.2 - 1 038 5.5
Strawberries 8'055 82.5 2 846 85.1 1 091 91.9 1791 9.3 5 035 68.7 13N 85.2 24 2.3 114 163 75.0
TOTALS 2 502 { 100.0 3 3471 100.0 1187 | 100.0 1 963 | 100.0 7 329 | 100.0 1639 | 100.0 1027} 100.0 | 18 894] 100.0
™
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TABLE 1-37

AIR SHIPMENTS OF SELECTED CALIFORNIA FRESH FRUITS AND VEGETABLES
TO MAJOR U.S. DOMESTIC DESTINATIONS, 1970

Boston Chicago Cleveland Detrolt New York/Mewark | Philadelphia Hawaii Total
Commodity Tonnes Per:cent Tonnes | Percent ] Tonnes | Percent | Tonnes | Percent | Tonnes | Percent | Tonnes | Percent Tonnes | Percent | Tonnes | Percent
of of of of of of of of
Total Total Total Total Total Total Total Total
Artichokes 1 0.4 - - - - 1 - 164 2.2 6 0.3 - - 182 .9
Cherries 122 4.3 134 4.4 68 6.2 73 2.9 762 10.1 225 13.1 1 0.2 1 384 7.2
Grapes 30 1.1 25 0.8 12 1.1 119 4.8 92 1.2 186 10.9 10 1.9, 474 2.5
Lettuce 44 1.5 33 1.1 15 1.4 342 13.8 430 5.7 8 0.5 15 2.9 887 4.6
Miscellaneous
Commodities 56 1.9 133 4.3 8 0.7 28 1.1 490 6.5 8 0.5 449 86.7 1172 6.1
Miscellaneous
Oriental
Vegatables 205 7.2 409 13:3 2 0.2 190 7.7 638 8.5 7 0.4 1 0.2 1 452 7.6
Strawberries 2 387 83.6 2 334 76.1 984 90.4 1722 69.7 4 936 65.8 1 272 713 42 8.1 | 13677 AR
TOTALS 2 855 | 100.0 3 0681 100.0 1 089 § 100.0 2 475| 100.0 7 512 | 100.0 1711 ] 100.0 518} 100.0 | 19 228] 100.0
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TABLE 1-38

AIR SHIPMENTS OF SELECTED CALIFORNIA FRESH FRUITS AND VEGETABLES
TO MAJOR U.S. DOMESTIC DESTINATIONS, 1971

Boston Chicago Cleveland Detroit New York/Newark Philadelphia Hawa i1 Total
Commodity Tonnes | Percent | Tonnes | Percent | Tonnes | Percent | Tonnes | Percent| Tonnes | Percent | Tonnes | Percent | Tonnes |Percent | Tonnes § Percent
of of of of of of of of
Total Total Total Total Total Total Total Total
Artichokes 81 2.9 46 1.3 5 0.1 1 - 770 7.6 36 2.1 - 939 3.1
Cherries 209 7.5 164 4.6 57 1.4 80 4.0 1 458 14.4 122 7.1 ) 0.1 2 096 6.9
Grapes 30 1.1 69 2.0 2 424 60.1 64 3.2 2186 2.1 49 2.9 55 0.9 2 907 9.5
Lettuce 21 c.7 15 0.4 2 - 290 14.6 496 4,9 4 0.2 501 7.9 1 329 5.3
Miscellaneous
Commodities 171 6.1 292 8.2 4 0.1 74 3.7 588 § . 5.8 38 2,2 5 667 89.6 6 834 22.3
Hiscellaneous
Oriental
Vegetables 82 2.9 60 1.7 - 5% 3.0 581 5.7 - 1 - 783 2.6
Strawberries 2 206 78.8 2 901 81.8 1 541 38.3 1 424 71.5 6 036 59.5 1 469 85.5 94 1.5 | 15 674 51.3
TOTALS 2 800} 100.0 3 547 1 100.0 4 036 100.0 T 9921{ 100.0 | 10 145 | 100.0 1718 | 100.0 6 324 | 100.0 | 30 562] 100.0
(el e)
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TABLE 1-39
AIR SHIPMENTS OF SELECTED CALIFORNIA FRESH FRUITS AND VEGETABLES
TO MAJOR U.S. DOMESTIC DESTINATIONS, 1972

Boston .___Chicago _Clevelaid Detroft . | MNew York/Newark | Philadeiphii Hawadi . Total
Commodity Tonnes |Percent | Tonnes [ Percent | Tonnés | Percent | Tonnes | Percent | Tonnes | percent | Tonnes Percent | Tonnes Percerit Tonnes | Percent
of of of of of of of of
Total ) Tota} Total Total Totai Totai Total _Total
Artichokes - 219} ‘8.2 92 2.6 6 0.4 . - i 7.0 103 6.9 - - 113 4.5
Cherries 126 4.7 180 5.1 48 3.3 35 2.8 | 1184| .8 39 2.6 | 23 0.5 | 1638 6.5
Grapes 32 1.2 76 2.2 13 0.9 25 2.0 159 1.6 15 1.0 3 0.1 323 1.3
Lettice 3 0.1 2 0.6 4 0.3 10 0:8 N7 32 10 0.7 88 1.9 454 1.8
Miscellaneous
Commodities 162 6.1 339 9.6 15 1.0 187{ 14.8 | 1286 12.9 2 0.1 | 4200] 92,0 6282 251
Miscellaneous :
Oriental
Vegetables n 2.7 224 6.4 1 0.1 3] 10.3 695 6.9 5 0.3 162 3.5 | 1 289 5.1
Strawberries 20637 77.0 | 2593{ 73.5 | 1352] 4.0 875 | 69.3 | 5653| 56.5 | 1318] s88.2 96 2,0 |13 950] 55.7
TOTALS 2678 100.0 | 3525] 100.0 | 1439 100.0 | 1 263] 100.0 |10 005 100.0 | 1 as2| 100.0 | 4 6621 100.0°| 25 06a| 100.0
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TABLE 1-40

AIR SHIPMENTS OF SELECTED CALIFORNIA FRESH FRUITS AND VEGETABLES
TO MAJOR U.S. DOMESTIC DESTINATIONS, 1973

Boston Chicago Cleveland Detroit New York/Newark Philadelphia Hawaii Total
Commodi ty Tonnes | Percent | Tonnas | Percent | Tonnes | Percent | Tonnes | Percent| Tonnes | Percent | Tonnes | Percent | Tonnes { Percent | Tonnes | Percent
of of of of of of of of
Total Total Total Total Total Total Total Total
Artichokes 145 5.9 116 3.3 16 1.4 - - 517 4.5 108 4.8 - - 902 3.5
Cherries 222 9.7 225 6.3 93 8.2 149 9.9 1 261 11.1 80 3.5 10 0.3 2 040 7.9
Grapes 158 6.4 52 1.5 20 1.8 32. 2.1 134 1.2 30 1.3 - - 426 1.6
Lettuce 21 0.9 35 1.0 - - 10 0.7 2 132 18.7 119 5.2 25 0.7 2 342 9.0
Miscellaneous .
Commodities 192 7.8 339 9.5 1 1.0 156 10.4 1 834 16.1 210 9.2 34 95.0 6 216 24.0
Miscellaneous i
Oriental
Vegetables 84 3.4 371 10.3 19 1.7 14 27.6 102 0.9 642 28.3 9] 2.5 1723 6.6
Strawberries 1 632 66.5 2 43 68.1 967 85.9 739 49.3 5 399 47.5 1 0B2 47.7 58 1.5 ] 12 308 47.4
TOTALS 2454 { 100.0 3 569 | 1060.0 11261 100.0 T 500| 100.0 | 11 379{ 100.0 2 2N 100.0 3 658¢ 100.0 | 25 9571 100.0
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TO MAJOR U.S. DOMESTIC DESTINATIONS, 1974

" TABLE 1-4]
AIR SHIPMENTS OF SELECTED CALIFORNIA FRESH FRUITS AND VEGETABLES

Boston

Cleve

land

Detroit

Chicago New York/Newark Philadelphia Hawa it Jotal
Commod i ty Tonnes | Percent { Tonnes | Parcent | Tonnas | Percent Tonnes | Percent | Tonnes | Percent { Tonnes | Percent Tonnes | Percent | Tonnes | Percent
of of of of of of of of
Total Total Total Total Total Total Total Total
Artichokes 188 5.8 232 5.2 6 0.6 - - 849 1.7 63 3.7 - - 1 338 4.9
Cherries 145 4.5 190 4.3 68 6.5 18 5.2 443 4.0 9% 8.6 9 0.2 1 029 .7
Grapes 13 0.4 12 1.6 7 0.6 10 0.7 69 0.6 17 1.0 - - 188 0.7
Lettuce 19 0.6 106 2.4 2 0.2 15 1.0 561 5.1 33 1.9 19 0.4 755 2.7
Miscellaneous
Cormodities 3B7|1 1.0 834 18.9 63 6.0 N2 27.5 2 8864 26,2 265 15,5 | 4 298 .41 905 33.4
Miscellaneous
Criental ;
Vegetables 5 0.1 8 0.2 5 0.5 7 0.5 248 2,3 5 0.3 - 218 1.0
Strawberries 28221 77.6 29781 67.4 895 | 85.5 975 65.1 5 960 541 1233 72.0 89 2.0 {14 652 53.6
TOTALS 3249)] 100.0 | 4 s20| 100.0 1046 | 100.0 1497% 100.0 1T 01s] 100.0 1712] 10c.0| 4 415} 100.0 | 27 355] 100.0
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TABLE 1-42

AIR SHIPMENTS OF SELECTED CALIFORNIA FRESH FRUITS AND VEGETABLES
TO MAJOR U.S. DOMESTIC DESTINATIONS, 1975

Boston Chicago Cleveland Detroit New York/Newark Philadeiphia Hawaii Total
Commodity Tonnes | Percent | Tonnes | Percent | Tonnes | Percent { Tonnes | Percent | Tonnes | Percent | Tonnes {Percent I Tonnes| Percent Tonnes | Percent
of of of of of of of of
Total Total Totatl Total Total Total Total Total
Artichokes 158 6.6 146 2.7 25 1.8 2 0.1 660 5.9 41 2.0 - - 1 032 3.5
Cherries s 4.9 125 2.3 55 3.9 86 5.4 708 6.4 46 2.2 17 0.3 1 156 3.9
Grapes 23 0.9 107 2.0 18 1.3 8 0.5 122 1.1 28 1.3 5 0.1 m 1.1
Lettuce 4 0.2 405 7.4 255 18.0 81 5.0 163 1.5 394 1%.0 23 0.4 1 325 4.5
Kiscellaneous
Commod{ties 484 201 1 308 24.0 356 25.1 459 28.6 2 959 26.5 395 19.0 5 146 97.6 | 11 107 37.9
Miscelianeous
Oriental
Vegetables 112 4.7 26 0.5 20 1.4 53 3.3 906 8.1 3 0.1 4 0.1 1124 3.8
Strawberries 1 506 62.6 3 322 61.1 687 48,5 216 57.1 5 625 50.5 1168 56.4 76 1.5 | 13 300 45.3
TOTALS 2 406 | 100.0 5 439 | 100.0 14161 100.0 1605| 100.0 | 1T 143§ 100.0 2 075 | 100.0 5 2711 100.0 | 29 355 100.0
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TABLE 1-43

AIR SHIPMENTS OF SELECTED CALIFORNIA FRESH FRUITS AND VEGETABLES

TO MAJOR U.S. DOMESTIC DESTINATIONS, 1976

Boston

Chicago

Clavaland Detroit New York/Newark | Philadelphia Hawati Total
Commodity Tonnes ] Percent | Tonnes | Percent | Tonnes |Percent |Tonnes | Percent | Tonnes | Percent | Tonnes | Percent | Tonnes Percent | Tonnes | Percent
of of of of of of of of
Total Total Total Total Total Total Total Total
Artichokes 82 3.5 154 24 9 1.2 2 0.1 526 5.7 32 3.0 - - . B80S 2.8
Cherries 104 4.4 145 2.0 55 1.2 a7 4.0 448 4.9 70 6.6 3 - 912 3.2
Grapes 35 1.5 752 10,5 32z 4.2 27 1.2 159 1.7 17 1.6 20 0.4 1 042 a7
Lettuce 2 0.1 10451 14.6 4 0.5 177] 8.1 148 1.6 27 2.6 81 1.4 1 484 5.2
Miscellaneous
Commodities 488 20.7 1230 17.3 L} 18.4 96| 43 1 569 17.1 263 24.8 5 49 96.3 | 10 148 35.7
Miscellaneocus :
Oriental \
Vegetables 317 13.5 54 0.8 - - 13 6.0 1 290 14.1 - - 3 - "1 795 6.3
Strawberries 1327 56.3 3 802] s52.9 525 68.5 799 36.5 5 035 534.9 651 61.4 108 1.9 | 12 248] 43.1
TOTALS 2 355 | 1000 | 71i82| 100.0 766 { 100.0 2189| 100.0 9 175] 100.0 1 080}] 100.0 5707 ] 100.0 | 28 4341 100.0
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TABLE 1-44
PERCENTAGE DISTRIBUTION OF AIR SHIPMENTS FOR SELECTED CALIFORNIA FRESH FRUITS AND VEGETABLES
TO MAJOR U.S. DOMESTIC DESTINATIONS, 1968 - 1976

1968 1969 1970 | 191 1972 1973 1974 1975 1976
Percent Percent Percent Percent Percent Percent Percent Percent Percent
0f of of . of of of of of of
Destinations Tonnes | Total |Tonnes Totﬂ‘ Tonnes | Total |Tonnes | Total | Tonnes § Total | Tonnes | Total | Tonnes | Total | Tomnes | Total | Tonnes | Total
Baston 1 619 7.9 2 502 13.2 2 855 14.8 2 800 9.2 2 678 10.7 2 454 9.5 3 249 1.9 2 406 8.2 2 355 8.3
IChicago 4 501 21.9 3 347 17.7 3 068 15.9 3 547 11.6 3 525 14.1 3 569 13.7 4 420 16.1 5 439 18.5 7182 25.3
Cleveland 1175 5.7 1187 6.3 1 089 5.7 4 036 13.2 1439 5.7 1126 4.3 1 046 3.8 1 416 4.8 766 2.7
Detroit 1 797 8.7 1 963 10.4 2 475 12.9 1 992 6.5 1 263 5.0 1 500 5.8 1 497 5.5 1 605 5.5 2 189 7.7
Kew York/Newark 9 285 45.1 7 329 38.9 |.7 512 39.1 |10 145 33.2 | 10 005 3%.9 {11 378 43.8 | 11 016 40.3 | 11 143 38.0 9175 32.2
Philadelphia 1743 8.5 1 539 8.1 1M 8.2 1718 5.6 1 492 6.0 2 27 8.8 1712 6.3 2 075 7.1 1 060 3.7
Hawaii 447 2.2 1 027 5.4 518 2.7 6 324 20.7 4 62 18.6 3 658 14.1 4 415 16.1 5 2n 17.9 5 707 20.1
Total 20 567 | 100.0 418 894 { 100.0 [79 228 | 100.0 |30 562 | 100.0 | 25 064 | 100.0 |25 957 | 100.0 {27 355 1 100.0 | 29 355 { 100.0 | 28 434| 100.0
Total U.S.
Air Shipments,
A1l Produce 25 204 23 428 ¢ 24 842 35 7117 30 655 32 109 33 284 35 674 33 105
Percent Of Total
Seven
Destinations 81.6 80.6 7.4 85.6 81.8 80.8 82.2 82.3 85.9
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1. Strawberries averaged 76.2 percent of the total selected commodities
. from 1968-1970. Starting in 1971, the share decreased considerably,
with the average percent share from 1971 to 1976 being 49.4 percent.

2. Miscellaneous commodities increased from a small share of the total
2.7 percent in 1968 to 22.3 percent in 1981 and has steadily increased
since then to 35.7 percent in 1976, Hawaii is the primary recipient,
receiving 5491 tonnes or 96.3 of the total in 1976. "

3. Other than strawberries and miscellaneous commodities, the remaining
five commodities analyzed do not show any consistency in growth or
decline of tonnes shipped from 1968 to 1976. There are wide varia-
tions such as 513-percent increase one year to an 89-percent decrease
the next. Causal factors undoubtedly include supply, demand, rates,
and the amount of disposable income availabie,

Analysis of Table 1-45 reveals that during the time frame {1968-1976) the
seven destinations accounted for an average of 80.2 percent of all fresh fruits
and vegetables transported by air to U.S. domestic destinations. The percent-
age range during these years is small, from a low of 77.4 percent in 1970 to
85.9 percent in 1976.

The share of market held by each of the seven destinations is also shown
in Table 1-45. Comparatively stable markets in regard to market share are
Boston, Chicago, Cleveland, Detroit, New York, and Philadelphia. The greatest
growth in share of market is Hawaii, which in 1968 accounted for 447 tonnes
or 2.2 percent of the total. By 1976, the tonnage of produce air shipped to
Hawaii had increased approximately 13 times to 5707 tonnes which was a 20.1
percent share of market. As might be expected, the Targe population centers
of New York/Newark and Chicago have consistently been the Targest markets.

New York/Newark averaged 38.9 percent share of the market, and Chicago's
average was 17.2 percent.

Table 1-46 provides the trend of shipments by destination. None of the
major consumption cities show a constant trend of growth or decline. There
are wide variations in tonnage by destination from year to year. For example,
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TABLE 1-45
PERCENT CHANGE IN AIR SHIPMENTS OF SELECTED CALIFORNIA FRESH FRUITS AND VEGETABLES
TO MAJOR u.s. DO@ESTIC DESTINATIONS, 1968 - 1976

1968 1969 1970 1971 1972 1973 1974 1975 | 1976

Percent Percent Percent Percent Percent Percent Percent Percent
Destination |[Tonnes | Tonnes | Change | Tomnes | Change | Tonnes| Change | Tonnes | Change | Tonnes Change | Tonnes ; Change { Tonnes | Change | Tonnes | Change
Boston 1619 2 502 54 2 855 14 28o0| (2) 26781 (4) 2454] ( 8) 3249 | {(32) 2 406 | {26} 2355 {2)
Chicago 4 5011 3 347 | {26) 3068 (8) 3 547 16 3s25] (1) 3 569 1 4 420 24 5 439 23 7 182 32
Cleveland 113175} 1187 1 1089 (8) 4 036] 2N 1439} (64) 1126 (22) 106} (7) 1 416 35 766 (48)
Detroit 17971 1 963 9 2 475 26 1 .992] (20) 1263 (37) 1 500 19 1497 0 1 605 7 2 189 36
INew York/

Newark 92851} 7329 (21) 7 512 3 10 145 35 10 008) (1) 11 379 14 110164 ( 3) 11 143 1 9 175| (18)
Philadelphia | 1 743 | 1 539 (12} 1711 11 1718 0 1492¢ (13) 22N 52 1712 (25) 2 075 21 1060[ (49)
Hawa it 447 | 1 027 | 130 518} (50) 6 32411 121 4 662 | {(28) 3 658 (22) 4 415 21 5 27 19 5 707 8
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TABLE 1-46

AIR SHIPMENTS OF CALIFORNIA FRESH FRUITS AND
VEGETABLES TO FOREIGN COUNTRIES; 1968 - 1976

South Pacific/ )
Year Europe orient Hong Kong Japan Other &/ Total Export
Percent Percent Percent] Percent Percent Percent
Tonnes Change |Tonnes Change |[Tonnes Change | Tonnes Change {Tonnes Change | Tonnes Change
1968 | 1 098 - 951 - - - - - 3% - | 208 -
1969 {1087 (1) {1917 102 - - - - 18 (50) | 3022 45
1970 {1427 31 | 2432 27 - - s e 3 90 | 383 29
1971 | 1 440 1 6 351 161 4 922 - 1 429 - 1340 3 841 9 131 134
1972 | 2 138 48 2337 (63)] 213 (57) 202 (86)| 1277 ( 5)| 5752 (27)
1973 | 2 575 20 3 433 47 3 076 44 357 76 2 116 66 |18 124 4
1974 |1 934 ( 25) 180 ( 46) 577 (81) ] 1 283 259 {10 903 415 |14 697 81
1975 605 ( 69) 1297 ( 30) 287 (50)f{ 1010 (21)y| 2326 (79)! 4228 (71)
1976 | 1 459 141 220 ( 83) 108 ( 62) 112 (89) | 7 636 228 g 315 120

KLFIVOD ¥00d 0

§I @OVd IIVNIDINO

NOTES: 1/ After 1970, this classification was discontinued and Hong Kong and Japan added to the tabulat1ons
The data in this column from 1971-1976 is the total of Hong Kong and Japan.

2/ Previous to 1971, only Canada was in this classification. From 1971, this classification included
New Zealand, Tahiti, South Africa, Canada and Guam.



although Chicago consumption increased from 4501 to 7182 tonnes, 59.6 percent,
from 1968 to 1976, there have been annual negative changes as low as 26 percent
to positive changes as high as 32 percent.

Again, the mainland cities in the East North Central and Middle Atlantic
Regions of the United States predominate as the major areas of destination for
air shipment of California fresh fruits and vegetables. This is graphically
displayed in Figure 1-28 which is based on all produce commodities air shipped
from California to destinations within the continental United States.

International growth trends, 1968-1976: As shown in Table 1-46 and
Figure 1-29, air shipments of produce to foreign countries are characterized
by extremely eratic increases and decreases in volume year-by-year.

Three geographic regions are available in the source data, Europe, South
Pacific, and other. Previous to 1971, the "other" classification included
only Canada. After this date, Canada, New Zealand, Tahiti, South Africa, and
Guam were included. The total of the three regions and Europe are comparatively
stable until 1973 and 1974.

After 6 years of constant increase, shipments to Furope declined in 1974
and 1975 with an upswing in the trend occurring in 1976. The decrease in 1974
was primarily occasioned by a decrease of 47 percent in the shipment of
strawberries. Again in 1975, strawberry shipments decreased 23 percent. In
addition, asparagus volume to Europe decreased 65 percent. A possible
expianation for these decreases is the economic recession, with resultant
tessening of demand for what might be considered Tuxury produce.

The South Pacific region steadily increased from 1968 to 1972 at which

time a decline began which reduced total volume from 6351 metric tonnes to

220 tons in 1976. Cessation of combat activity in South Viet Nam could account

for some of this decrease in the years 1974 and 1975. However, the increase

in purchasing power in several countries included in the South Pacific Region
“would seem to have increased the demand for produce rather than decrease it.

Therefore, some other explanation seems in order, and it could be either new

sources of supply or containerized ocean shipments,

97
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Remaindér of U.S. - 11:1%

Figure-1-28. Percentage Distribution of Aif-Shipped Caiifornia Fresh Fruits and Vegetables
Within the Continental United States, 1976
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Vegetables to Foreign Countries, 1968 - 1976
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The "other" ﬁegibn category has shown the greatest continual increases.
For example, in 1970 total shipments to this region were 34 tonnes increasing
to 1340 tonnes in 1971. The primary commodity was "miscelianeous® which
accounted for 91 percent or 1215 tonnes of the total. The primary country
importing this classification in 1971 was Tahiti which accounted for 98
percent. The remaining 2 percent went to Guam and Canada.

In 1975, the “"miscellaneous" classification accounted for 95 percent of
all shipments to the “other" region. However, instead of Tahiti being the
primary destination, it was Guam which received 2210 tonnes or 91 percent
of the total.

In 1976, Europe and other showed an upturn in imports, with Europe
showing an ‘increase of 141 percent over 1975 and other increasing 120 percent.

Cut flower industry: Cut flowers and horticultural products (nursery
stock, decorative greens, cuttings, potted plants) have been among the top 10
commodities transported by air in the domestic market since 1955. Despite
this position of importance to the industry, there is a dearth of statistical
data available for analysis of the market. However, information obtained in
this study does indicate the importance of the industry to airfreight and
reasons that air carriers should aggressively seek to imprové_iﬁéir share of
the cut flower market.

In 1969, the Society of American Florists (SAF) (Reference 1-13)
conducted a survey which revealed that approximately 45 million kilograms of
floral products moved by air. Based on total 1968 market data for transpor-
tation in the cut flower industry, the projected 1969 total is 139 million
kilograms. Therefore, air was the preferred mode of .transportation for
32 percent of this commodity.

One of the principal reasons for the use of airfreight to distribute
floral products has been the substantial distance between the major growing
areas (California, Washington, Oregon, Colorado, Texas, and Florida) and the
major metropolitan markets in the northeast and midwest.

{1
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Certain characteristics of floral products moving by air are favorable

to the airlines for the following reasons: _

o Flowers move predominately during daylight hours when airline per-
sonnel are not taxed with large volumes of other freight.

@ Floral products move predominately in combination passenger-cargo
aircraft and, therefore, occupy cargo compartments which would
otherwise have substantial amounts of unused capacity.

® Floral products move on a regular weekly and year-around basis as
distinguished from emergency movements of many general commodities.
This is made possible by the extensive investment made by fioral
growers in green houses and covered fields.

¢ Floral products have a low value and are not susceptible to theft or

piiferage.
¢ Density factors are being improved by modifying floral cartons,.
stripping leaves (thus making room for more blooms), cutting stems

shorter (thus reducing carton lengths) and using less bulky types of

insulating material. As a result, gladioli shipments now have
densities ranging from 11 to 15 pounds per cubic foot, carnations
range from 10 to 11.5 pounds per cubic foot.

Rirfreight potential in the cut flower industry is relatively insensi-

tive to moderate increases in rates, but continual increases can have a serious
impact on floral volume moving by air. This characteristic is exemplified by

the effect that increases beginning in 1968 and continuing through 1973 had
on Colorado floral movements through Denver International Airport. In 1970,
total cut flower shipments-from this airport were 3 991 908 kilograms. This
amount had declined 14 percent to 3 429 239 kilograms by 1972.

From Florida, airfreighf shipments of gladiolas declined from 18.94
percent of the total air and truck movements in 1969 to 15.76 percent of the
total in 1971.

Similar diversions to transportation by truck are thought to have been
experienced in California, -atthough the statistics on a state-wide base are
unavailabie.
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A1l available ‘evidence indicates that rate increases will cause a wide-
spread movement away from air in favor of refrigerated trucks. Certainly, ‘the
trucking -industry could totally dominate ‘this air-transportable commodity as
their historical .share has been approximately 66 to 78 percent.

Airfreight Cost Characteristics

Determining the true xost factors “invelved in ‘the shipment of airfreight
has been a controversial subject isince ;airfreight shipment began. This is
particularly ‘true in the case of combination passenger and cargo operations.
The -@lTocation .of icargo :and passenger costs ‘is judgmental :and imprecise at
best.

Most carriers agree that rate setting should be based on total operating
cost plus 2 reasonable return on investment (12 percent). This prompted the
carriers -and the ‘CAB ‘to undertake a joint study in 1972 to determine cost
causative factors 'of airfreight. -As -the allocation of combination costs
was difficult, the investigation concentrated on all-cargo operations to
arrive at a rate formula.

In order to undertake a cost study of airfreight, a good understanding
of the CAB rate study is necessary. Then, attention must be given to air-
craft characteristics and the impact -of aircraft types on operating costs.

The CAB Domestic Airfreight Rate Investigation (DAFRI)., - The first
freight rate investigation was <conducted by the CAB in 1948 to protect the
“new" ajrfreight industry from predatory rates filed by passenger carriers
at the expense of all-cargo carriers. A rigid system of minimum rates was
established based on fully allocated costs and rates below the minimum were
cancelled. Since this first attempt at freight rate regulation, the restric-
tive rate policy was relaxed somewhat giving the carriers more freedom to
increase capacity by reducing rates for specific commodities, times of ship-
ment, direction, and bypass container discounts {References 1-14 through
1-16).
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The CAB plans to continue to allow the carriers wide latitude both in the -
kinds of discount rates they fashion and in the level of those rates. As
stated in Reference 1-14, "--- the carriers will be free to continue the basic
types of discounts they now offer as well as devise new pricing concepts.”
The ratés, as a general rule, must cover noncapacity costs (terminal related)
and will not exceed the ceilings established in the DAFRI ruling.

The current system of freight rate regulation (DAFRI) began in 1972.
Between 1972 and 1974, the CAB conducted an in-depth investigation of cost-
causative elements of airfreight. The purpose was to determine an equitable
return (12 percent) in the domestic airfreight industry based on a cost-
related formula which was developed during the investigations (multielement
rate structure). From this investigation and the multielement rate structure,
some help can be obtained in determining the more illusive cost factors
involved in airfreight shipment. A brief explanation of the methodology used
for the multielement rate fare structure follows:

Multielement rate structure: The multielement rate structure constructed
by the CAB for the DAFRI was developed from carrier reported statistics on
domestic all-cargo operations (all-carge carriers and domestic trunk all-cargo
service only). The rate, however, is applied to combination, belly-cargo,
and all-cargo service.

Due to the nature of rate structuring, it is necessary to average costs
and apply weighting factors to various costs. For example, capacity and non-
capacity ca!cu]ations used in the multielement rate structure are based on
the domestic airfreight industry averages.

The multielement rate formula separates costs into capacity line-haul
costs and terminal costs. To these costs are added G and A and a tax and
return markup. The tax and return markup factor allows the carriers a 12-per-
cent return on investment after taxes and is allocated in proportion to the
investment in flight equipment versus terminal equipment. In 1974, invest-
ment ratio was 95.7 percent in f1ight equipment and 4.3 percent in terminal.
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Table 1-47 shows the wide range of operating expenses by carrier and
illustrates the limitations of using rate formulations for a comparative
analysis of carriers or aircraft types.

Since all of the statistics and rates are stated in Engiish units in
DAFRI, the data presented'under this heading (Airfreight Cost Characteristics)
will be the same in order to facilitate cross referencing.

g

The multielement costs shown in Table 1-48 are for illustrative purposes
showing functional costs by each element. For exact calculations by account
number, it is suggested the reader obtain the CAB COSTING METHODOLOGY,
DOMESTIC FARE STRUCTURE, Version 6 (Reference 1-17). The noncapacity terminal
hand1ing allocations were developed by the Ralph M. Parsons Company study,
which is described later under a subheading entitled “Terminal Handling Costs.™"

The CAB calculates rates for each cost element as follows; and, as can be
seen, the elements are weighted and combined to achieve a maximum fare
allowable,

TABLE 1-47 %"\

COST OF FREIGHT CARRIAGE
DOMESTIC SCHEDULED SERVICE
DOMESTIC TRUNKS AND ALL CARGO CARRIERS,

CY 1972

Freighter Freighter Total

. Capacity Noncapacity Operating

Expense Expense Expense

Carrier Per RTM Per RTM Per RTM
AA $ 14.32 $ 10.28 $ 24.60
BN 16.45 19.12 35.57
co 18.76 11.87 30.63
EA 19.59 17.51 37.10
NW 23.62 11.09 34.71
TH 13.37 ’ 11.34 24.71
UA 15.03 12.40 27 .43
Al 16.78 9.08 25.86
FT 10.08 ( 7.17 | 17.25
TOTAL 14.23 12,21 26.44
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TABLE 1-48

MULTIELEMENT RATE STRUCTURE
Capacity Line-Haul ) Terminal Costs
Costs Noncapacity Cost Per CWT
(Cost/Pound-Mile) + [(Per Shipment) + (Per Piece) + (Capacity Portion) 4+ {(Noncapacity Portion)
(F) (P) (R) )

(C)

COST ELEMENTS
® Reservations

@ Crew
e Fuel
¢ A/C Maintenance

® A/C Depreciation
® Insurance

® A/C Servicing
and Sales

® Advertising
and Publicity

¢ Equipment and
Facilities

® Traffic Handling

X
General and Administrative Allocation
X
Tax and Return Markup Allocation
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FARE CALCULATION PROCEDURE

Let ¥ f'ﬁe%ght
Let D = Distance in statute miles
Let N = Rumber .of pieces (for bypass containers N = 1)

Maximum = (C* W * D) + (S+ (P*N) + (W* (F +R))
f

/ A\
/ | \ oL
Line~haul Terminal . Other terminal
costs Handling and nonflight

costs related costs
G '

As can be seen in Table 1-49 (Reference 1-14), the aim in understanding
the multielement rate structure is to gain visibility in payload-related
cost-causative factors involved in airfreight transport, i.e., volume weight,

pieces, commodity type, containerization, and bypass shipments. In addition,
the DAFRI investigations developed .a rational approach in the allocation of
carrier costs by function.

Capacity Tine-haul costs: As illustrated previously, the CAB allocates
operating costs of freight carriage into capacity .and noncapacity costs.
Capacity costs are obtainable from CAB Form 41 .data and inciude items such
as flight crew, fuel, maintenance (including burden), insurance, aircraft
depreciation and amortization, and aircraft servicing. Although aircraft
servicing costs are regarded as capacity costs, the CAB allocates these costs

as terminal-related in the multielement rate structure. The CAB considers
capacity 1ine-haul costs as fixed regardless of the amount of traffic trans-
ported (Reference 1-15).

In developing the multirate multielement formula, capacity costs (speci-
fically time-based costs) are divided into cruise-related costs and stop-related
costs in order to establish the proper taper with regard to distance. These

time-based costs are obtained from a sampling of service segment data. As ser-
vice segment data are based on a nonstop basis, a circuitry factor and departure

factor are applied to each mileage block. This was considered necessary because
cargo does not always travel the shortest distance but by nature is subject to

106



TABLE 1-49

MULTIELEMENT CEILING FOR FREIGHT RATES,
12 MONTHS ENDED SEPTEMBER 30, 1976

LUt

Terminal Charge
Capacity Line-Haul Noncapacity Cost Per Cwt
Cost Per Per Per Capacity | Noncapacity
Pound-Mile Shipment Piece Portion Portion
Type of Traffic (¢} S) (P) (F) (R) Total
Regular Bulk Freight 0.00849¢ $ 3.79 $ 1.46 $ 6.67 $ 6.76 $ 13.43
Environmentally Con-
trolled and Hazardous 0.00849 6.83 1.46 6.67 6.76 13.43
Live Animals 0.00849 6.83 1.46 6.67 6.76 13.43
Valuable 0.00849 11.62 1.46 6.67 6.76 13.43
Human Remains 0.00849 11.62 1.46 6.67 6.76 13.43
Per .

Non-Bypass Containers Container

B, B-2 0.00849¢ $ 3.79 $ 1.46 $ 6.67 $ 6.76 $ 13.43
LD-N 0.00849 3.79 1.46 - 6.67 6.76 13.43
D 0.00849 3.7% 1.46 6.67 6.76 13.43
E, QD 0.00849 3.79 1.46 6.67 6.76 13.43
Bypass Containers

A-1, A=2, A-3 0.00849¢ $ 3.79 $68.19 $ 6.67 $2.29 $ 8.96
LD-1, LD-3 0.00849 3.7% 43.66 6.67 2.29 8.96
LD-7 0.00849 3.79 84.30 6.67 2.29 8.96-
LD-W 0.00849 3.79 30.73 6.67 2.29 8.96




route deviations and inter- or intraline transfers. G and A is then allocated
to cash expenses and a tax and return markup is applied to both capacity and
noncapacity costs based on relative investment in each category. Table 1-50°~, 2
(Reference 1-14, Appendix F) illustrates the capital-intensive nature of
capacity costs and the percentage allocation of tax and return markup. As
shown, 95.7 percent of the tax and return markup is allocated to capacity
costs. _
£

-

Table 1-51 (Reference 1-14) shows the resultant calculations of capacity
costs after tax and return markup. These data are then regressed to calculate
the capacity (1ine-haul based) cost of freight per freight pound-mile
(0.00864¢) (Reference 1-14, Appendix N, p. 2}, which is used in the multi-~
element rate structure. Line-haul costs are revised by the CAB on a quarterly
basis and are updated using as escalation rate for the elements involved in
the cost-based structure. The adjustment factor is derived by dividing year
ended 9/30/76 capacity economic cost of 25.55¢ per revenue ton-mile by CY 1972
capacity expense per RTM (before markup) of 14.23¢.

Terminal costs: Noncapacity costs are costs incurred by the carrier
other than flight-related expenses. It is in this area that much controversy
exists as to the proper allocation of costs and, depending on the stage Tength,
represents a significant portion of costs and potential operator cost savings.
Terminal costs (largely noncapacity) have no bearing on how far the cargo

TABLE 1-50

STATEMENT OF INVESTMENT
CAPACITY-RELATED VS NONCAPACITY RELATED
DOMESTIC SCHEDULED SERVICE

DOMESTIC TRUNKS AND FLYING TIGER,

CY 1974
Investment Total Capacity Noncapacity
($000) (%) (%) (%)
Working Capital: 419 527 6.1 4.0 2.1
Flight Equipment: | 6 318 122 91.7 91.7 -
Other : 148 653 2.2 - 2.2
Total Investment $6 886 302 100.0 | 95.7 4.3
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TABLE 1-51

CAPACITY COST STRUCTURE ELEMENTS
UPDATED TO YEAR ENDED SEPTEMBER 1976

Year Ended 1976
Capacity Economic
Mileage 1972 Capacity Cost/Ton Enplaned
Block Expense Per Adjustment Cost
Midpoint Ton Enplaned Factor ~ Based _ Regressed
100 $ 84.73 1.795502 $152.13 $152.58
200 96.54 173.34 169.87
300 98.92 177.61 187.15
400 100.75 180.90 204,44
525 121.12 5 3 217.47 226.04
725 138.35 g j 248.41 260.61
1000 198.51 e 356.43 |  308.14
1300 226.64 . éf €§ 406.93 359.99
1600 218.43 oL 392.19 411.84
1900 254.26 85 456.52 463.70
2200 294.88 529.46 515.55
2500 282.00 " 506.33 567.40
2800 361.34 648.79 619.25
Regression a. $135.30/Freight Ton (Constant)
b. 17.284/Freight Ton-Mile
6.765/Freight Pound
0.00864¢/Freight Pound-Mile

travels since it costs just as much to load and unload the aircraft for a
100-mile flight as for a 2500-mile flight. Terminal cost/CWT are largely
payload or revenue related and would also remain constant with stage length
(Table 1-49).

_ Figures 1-30 and 1-31 are the results from calculations using the multi-
element rate structure (as of September 1976) in a regular bulk shipment of
2000 pounds, containing 44 pieces. This clearly shows the jmpact of terminal
costs on short-haul segments. The data presented also include tax and return
markup.

109



01t

1200 ' . - . $1188
1000 |
800 | ; ]
t \
; |
600 : ' -
o LINE-HAWL COSTS ;
1 1 \
400 : E i{
] : v _ 4 | $336
200 | 83 s a0 3% 281
H : t
5 ITERMINAL COSTS{ (NONCAPACITY)! E
1’) A § 4 I - [ M
0 400 1000 2000 3000 4000 © 5000

RANGE (STATUTE MILES)
Note: 2000 pound shipment, 44 pieces

Figure 1-30. Regular Bulk Rate Fares - Multielement Rate Structure

EIrvNd 4004 40
£t fova (VNIDINO



200 Y L ™ T
vy
tad
=
x 150 | .
5
-
[E5]
2 100 | i
=
&
S
2 5 .
&
[ &)
0 1 1 A 1

0 1000 2000 3000
' RANGE (STATUTE MILES)

Note: Regular bulk shipment, 2000 pounds, 44 pieces

4000

5000

Figure 1-31. Fare Taper by Stage Length - Multielement Rate Structure, Sept. 30, 1976

11



Terminal Handling Costs: In order to develop cost causative factors
appropriate to terminal handling, the CAB contracted the Ralph M. Parsons
Company to perform a terminal study for the rate investigation (DAFRI). This
study allocated terminal costs on the basis of four airfreight characteristics:
the type -of shipment, volume of shipment, number of pieces per shipment, and
the weight of the shipment. Due to a lack of data, the volume-related costs
were converted to a weight base utilizing densities developed during the
course of the study. (See Table 1-52 and References 1-18 and 1-19.)

The Parsons Company contracted with 20 airiines for a detajled study of
carrier traffic services related to the handling of airfreight, mail, and
express at selected terminals within the U.S. The objective was "... 0
measure, using industrial engineering techniques, the cost-causative elements
involved in handling domestic air cargo and, on the basis of such analysis,
develop cost factors and coefficients related to the number of shipments,
pieces, weight density etc., ... reflecting special cost aspects of perishable,
fragile, or valuable traffic ..." (Reference 1-18.)

Specifically, the study established the amount of labor (expressed in
man-minutes) involved in the shipment of various commodities as general bulk,
environmentally controlled and hazardous, valuabie, live animals, and human
remains. Additionally, the siudy calculated the effect of shipper-loaded
containers by type of container (Table 1-49{. '

The multielement rate structure terminal charges incliude the labor-
related costs as described above and also weight-related costs such as air-
craft servicing, facility costs, sales, advertising, and publicity. Table 1-53 /
illustrates the application of the Parsons study results in the allocation of
general bulk commodity noncapacity costs. The same formulation applies to
other types of commodities with only variations in man-minute allocations plus
weight related noncapacity costs in the case of bypass container rates.

Application of the multielement rate structure: The DAFRI investigations
stand as the most comprehensive study of cost causative factors in airfreight
shipments conducted to date. For comparative analysis, the caiculation of
terminal costs is the most significant contribution. Line-haul costs vary

112 ORIGINAY PAGE 8
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TABLE 1-52 ORIGINAL: pay IS

REGULAR BULK FREIGHT
NONCAPACITY UNIT COSTS

Terminal Haridling Unit Cost Per:

Labor and Support Shipment Piece Pound
Man-Minutes 5.4300 2.0800 0.0625
Rate 0.57 0.57 0,57

Expense $3.0951 $1.1913 $0.0385
Facilities 0.0092
Ground Property and Equipment .

Maintenance 0.0002

Depreciation 0.0002
Reservation and Sales and '

Advertising and Publicity 0.0094
General and Administrative 0.1597 0.0615 0.0030

Total Expense $3.2548 $1.2528 $0.00605
Return and Taxes 0.4723 0.1818 0.0088
Total Noncapacity Cost $3.7271 $1.4346 $6.93/Cwt

TABLE 1-53

COST~BASED RATES - 1974
MULTIELEMENT RATE FARE STRUCTURE

Terminal Charge
Capacity Noncapacity Per CWT
Line-Haul Per Per Capacity | Noncapacity
Costs/Lb-Mi. Shipment | Piece Portion Portion
GENERAL BULK 0.007¢ $3.73 $1.43 $5.38 $6.93

with type of equipment utilized and the capacity of the aircraft way affect the
line-haul costs per ton mile. In additjon, these costs are not applicable to
international operations because of cost differentials in fuel, labor, landing
and handling fees, taxes, etc.
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Nevertheless, considering the above 1imitations, comparisons can be made
on the effects of distance, commoditxaﬁypes bypass containerization, and

densities.
separated to show the cost impact of d1stance, commodities, and conta1ner1za-

tion on airfreight shipments.

Using Tables 1-49 and 1-54 some of the major cost elements can be

Cost element analysis. - For a comparison of subelement charges,~again

assume a general commodity shipment of 2000 1b, 44 pieces from LAX to NYC

(2144 statute miles). .(See Table 1-49.)

114

Step 1

Step 2

Step 3

&

Maximum Fare = (S+ (P * N)) + (C*W* M) + U * (F + R)
Terminal Noncapacity Cost/Shipment (S) = 3.79

Terminal Noncapacity Cost/Piece (P} =1.46

Number of Pieces N =44

.". (3.79 + (1.46 x 44) = $68.03 (Terminal Labor-Related Charge)

Capacity Line-haul Cost/Lb Mile (C) = 0.00849
Weight of Shipment (CWT) (W) = 20
Mileage (M) = 2144

*. (0.00849 * 20 * 2144) = $364.05 (Capacity Line-Haul Charge}

Capacity Terminal Portion/CWT (F) = 6.67
Noncapacity Terminal Portion/CWT (R) = 6.76
.*. {20 * (6.67 + 6.76) = $268.60 {Terminal Charge/CHWT)
or {20 * 6.67) + (20 * 6.76) = $133.40 + 135.20 or 268.60

As a result of the previous calculation, assuming a 2000-1b shipment of
44 pieces from LAX-NYC {2144 statute miles), the general bulk fare element
breakdown is as follows:

Note:

_ 3 %
Capacity Line Haul 364.05 52
Noncapacity Terminal Handling 68.03 10
Capacity Terminal - CWT 133.40 i9
Noncapacity Terminal - CWT 135.20G 19

700.68 100

Includes tax and return markup.
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TABLE 1-54 QRIGTINAL G'rrﬁﬂ
REGULAR BULK FREIGHT FARES pOOR QUAL
BY STAGE LENGTH OF
(2000 LB, 44 PIECES)
Terminal
Maximum Noncapacity
Rate (Minimum Rate) )

Mileage $ $ Percent $/RTM
100 353.61 336.63 95 - 3.54
200 370.59 - 336.63 91 1.85
300 387.57 336.63 87 1.29
400 404.55 336.63 83 1.01
500 421.53 336.63 80 0.84
750 463.98 336.63 72 0.62 .

1000 506.48 336.63 - 66 0.51
1500 591.33 336.63 57 ' 0.39
2000 676.23 336.63 50 0.34
2500 761.13 336.63 44 0,30
3000 846.03 336.63 40 0.28
4000 1015.83 336.63 33 0,25
5000 1185.63 336.63 28 0.24

Bypass containers: Assume the shipper utilizes an LD-3 type bypass
container. The tare weight of an LD-3 is 200 1bs. The external size of the
container is 166 cu ft, and the dockside density is 12 1b/cu ft. The carrier
can charge the net weight (2000 1b) plus the tare weight of the container
(200 1b) for rate calculations {2200 1b). The multielement rate formula treats
the container as one piece, as opposed to numbers of pieces in general bulk
shipment, since the container is shipper Toaded and unloaded as ome unit.

Also, since the container is delivered ready for shipment, a smaller alloca-
tion is provided for noncapacity costs/CWT. The shipment is from LAX to NYC.
The rate for a bypass LD-3 containing 2000 1b is calculated as follows:

Step 1 Maximum Fare = (S+ (P * N)) + (C* W * M) + W * (F + R)
Terminal Noncapacity Cost/Shipment (S) = 3.79
Terminal Noncapacity Cost/Piece (P) = 43.66
Number of Pieces N) =1
7. 3.79 + (43.66 * 1) = 47.45 (Terminal Labor-Related Charges)



Step 2 Capacity Line-Haul Cost/Lb Mile (C) = 0.00849
Weight of Shipment/CWT (W) = 22
., Mileage: (M) = 2144
.*. (0.00849 * 22 * 2144) = 400.46 {Capacity Line-Haul Charge)

Step 3 Capacity Terminal Charge/CWT (F) = 6.67
Noncapacity Terminal Charge/CWT (R) = 2.29
Weight of Shipment/CWT (W) = 22

(22 * (6.67 + 2.29) = 197.12 {Terminal Charge~CWT)

Regular
Bypass Bulk
Capacity Line Haul 400.46 364.05
Noncapacity Terminal Handling 47.45 68.03
Capacity Terminal/CWT 146,74 133,40
Noncapacity Terminal/CHT 50,38 135,20

645.03 700,68 A = 7.9%

A comparison of a shipper-lcaded LD-3 container containing 2000 1b
{LAX-NYC) versus 2000 1b: of regular bulk freight delivered to the carrier fis
illustrated above.. As shown, the cost savings (assuming no discount) is
approximately 8. percent. The reason for the difference in capacity costs is
the additional charge for the tare weight. of the container, which is additive
in the case of bypass containers.

It is misleading to assume that the cost of air shipments is reduced by
shipper-loaded containers. The costs of loading, unloading, sorting, etc.,
are incurred whether it be conducted by the carrier or the forwarder, plus
forwarder service charges and markup. The cost differential, therefore,
could be broadly interpreted as the cost of service.

The cube rule. - Theoretically, stowed density should equal the design
density of the aircraft. In reality, airfreight shipments vary considerably.
The multielement rate structure translates volume into ﬁeight. In practice,
the capacity of the aircraft is seldom fiiled by weight,and the aircraft
usually "bulk out" rather than “"weight out." The CAB therefore established
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a cube rule wherein commodities falling below the density of 8.9 1b/cu ft
could be assessed. For example, floral products that may have a density of
4 1b/cu ft can be articially increased to 8.9 1b/cu ft for rate-making

purposes. The cube rule applies to dockside density in bulk shipments.

Many aspects of the CAB rate fare structure have been omitted in this
discussion. For example, charges for carrier-unloaded bypass containers,
customer service fees, interline rates, etc. The purpose of this discussion
was to examine the CAB's methodology in determing cost-causative elements of
airfreight shipment and to utilize applicable features of this methodology
to cost analysis.

The major achievement in the DAFRI investigations was the definition of
noncapacity terminal costs. No matter how the carrier wishes to calculate
his costs he cannot exceed the maximum rates established in the DAFRI
decision.

As noted, capacity line-haul costs (aircraft related) represent the most
significant portion of operating costs, Additionally, aircraft price-related
costs (investment costs) represent a large expense item that must also be
considered in aircraft equipment selection.

Cost sensitivities. - The U.S. certificated carriers are required by law
to submit financial and operational data to the CAB on a regular basis. These
data include operational statistics by aircraft type as well as by segment.
These data are published by the CAB and provide the most reliable data base
from which cost sensitivities can be made.

As shown in Table 1-55 of‘reported CAB data, the bulk of the revenues
for total domestic cargo services is in freight (88 percent), and line-haul
costs represent over 50 percent of operating costs.

The distribution of operating costs have varied over the years due to
changes in aircraft mix, and varying escalation rates for major cost con-
tributors such as fuel, labor, materials, and capital costs as shown in
Tables 1-56 and 1-57 (Reference 1-20 and 1-14 respectively).



DOMESTIC SCHEDULED AIR CARGO SERVICES

TABLE 1-55

12 MONTHS ENDED DECEMBER 31, 1976
TOTAL DOMESTIC OPERATIONS

Total o
Domestic |- ["Pax/Cargo A1l Cargo
($000) | % ($000) % ($000) %

Revenue

U.s. Mail 22 290 6 20 215 8 2 075 2

Express 19 017 6 1 261 1 17 756 17

Freight 302 245 |88 217 09 |90 85 151 81

Miscellaneous 447 - - - 447 -
Total Transport Revenue 343 999 238 470 105 429
Incidental Revenue 1270 - 1,375 1 (105) -
Total Operating Revenue 345 269 239 945 105 324
Flying Operations 132 448 |38 87 413 (37 45 035 42
Maintenance 46 761 |14 33 544 (14 13 217 12
Aircraft Servicing 24 782 7 18 269 8 6 513 7
Traffic Servicing 74 109 |21 50 423 21 23 686 221
Reservations and Sales 11 523 3 7 934 3 3. 589 3
Advertising and Publicity 3 550 2 2 570 1 980 1
General and Administrative 18 739 5 12 084 5 6 655 6
Depreciation and Amortization 33 549 |10 26 746 |11 6 803 6
Total Operating Expenses 345 461 238 983 106 478
Operating Profit (Loss) (192) 962 (1 154)1

1
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Airlift loss was $1653 during this year.
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TABLE 1-56

PERCENTAGE DISTRIBUTION OF TOTAL OPERATING EXPENSES
ALL-CARGO SERVICE

76
Year 66 67 68 69 70 71 72 73 74 75 | (EST)
Flying Operations 30.4 |31.8 |32.1 | 32.3 |31.6 |31.8 |31.1 [32.6 [39.3 |40.2| 39
Maintenance A/C 16,9 |15.0 (14,8 | 14,4 |13.6 | 12.2 | 12.6 |13.2 |12.1 [11.7 | 13
Depreciation A/C 9.6 [10.7 |11.9 | 10.8 | 10.6 9.9 9.2 8.5 7.5 7.2 8
Total 56.9 |57.5 }58,7 | 57,6 | 55,9 | 53,9 |53.0 |54,3 [59.0 |59.1| 60
A/C Servicing 9.0 9.1 9.3 8.8 9.5 9.9 9.9 9.6 8.2 8.3 8
Traffic Servicing 19,6 {19.2 |17.7 | 18.5 | 20.2 | 20,8 | 20.8 |20.5 |18.0 |18.5 | 19
Reservations and Sales 5.0 4.9 4,9 5.7 5.3 5.7 6.3 6.0 5.7 5.5 5
Advertising and Publicity 2.3 2,3 2.0 2.0 1.5 1.5 1.5 1.3 1.0 1.0 1
G and A 4.8 4.7 4.8 4,7 4,9 | 5,4 5.7 5.8 5.8 5.4 5
Ground Equipment
Maintenance and Depreciation 2.2 2.5 2.6 2.7 2,7 2.9 2.9 2.6 2.4 2.3 2
Total 43.1° | 42.5 |41.3 |42.4 |44.1 |46.1 [ 47,0 |45.7 |41.0 |41.0 | 40

Note: Columns do not necessarily add due to rounding,
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TABLE 1-57
PERCENT INCREASE IN FREIGHTER CAPACITY EXPENSE

Year Ended .
CY 1972 Sept. 30 1976 gg;z

| Cost RTM's Unit Cost | RTM's Unit |Increase
1{$000) {(000) |[Cost (¢)| ($000) (000} (Cost (¢) (%)
Fuel 39 110 - 2.65 71 743 - 5.6 111.3
Depreciation| 17 712 - 1.88 28 202 - 2.2 17.0
QOther 90 966 - 6.15 98 389 - 7.68 24.9
G and A 7 694 - 0.52 g 787 - 0.76 46.2
Total 165 4931 478 170] 11.20 | 208 1211 281 511| 16.22 45.0

As shown in the multielement rate structure analysis, changes in stage

length will also affect the distribution of costs.

The previous tables

represent costs of a composite of carriers and aircraft types over an average

stage length.

The impact of fuel prices on flying operations by aircraft type is i1lus-

trated by examining aircraft operating expenses by aircraft type.
Tables 1-58 and 1-59, Reference 1-21.)

I

{See

Alrcraft shown are reported as cargo/cabin configuration; therefore crew
costs may be overstated. More importantly, the above aircraft types are
representative of all-cargo domestic operations.
the type of aircraft used,and each aircraft has a different capacity. For
example, the average stage length for the 727-100QC was 915 statute miles in
1976. The DC-8 and B707 averaged 1150 miles during the same time period,
Average available tons per aircraft mile were as follows:

DC-8 = 38.1 tons, B707 = 36.4 tons.

Stage lengths vary with

selection of aircraft types as well as different cost distribution.

B727 = 18.5 tons,
International operations provide a wider

It should be noted that international fuel rates are approximately

25 percent more than U.S. domestic rates.




TABLE 1-58

DOMESTIC TRUNKS CARGO OPERATIONS
BY SELECTED AIRCRAFT TYPE

ORIGINAL PAGE 18
OF POOR QUALITY.

1976
7 Aircraft Type
B727-100QC DC-8-50F B707-300C
Cost Element $/BH % $/BH % $/BH %
Flying Operations
(Less Rentals)
Crew 247.50 38 347.87 40 338.02 40
Fuel and 0il 406.21 62 588.51 60 507.68 59
Insurance 4.68 - 1.59 - 6.77 1
Other 0.1 - 0.06 _-_ 0.87 -
Total 658.50 100 838.03 100 853.34 100
TABLE 1-59
INTERNATIONAL/TERRITORIAL ALL-CARGO OPERATIONS
BY SELECTED AIRCRAFT TYPE
1976
Aircraft Type
B747 B747F DC-8-<61 DC-8-63F
Cost Element $/8H | % | &/BH | % | $/BH | % | $/BH | %
Flying Operations
(Less Rentals)
Crew 529.01 | 27| 401.20 20 321.75¢ 28 408.38 1 34
Fuel and 011 1376.52 " 71 11524.35{ 76 808.95 | 70 783.73 | 64
Insurance 41.14 2 86.25 4 30.84 2 23.39 2
Other - - - - - - - -
Total 1946.67 | 100 1 2011.80 | 100 ; 1161.54 | 100 { 1215.50 | 100
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:3 it i;,forgu?fbus for the airfreight industry that capacities of the new
wide-bodied equipment have increased more than operating costs, thus tending
to reduce the effect of cost increases. This is illustrated in Figure 1-32
(Reference 1-21). It is equally obvious that the application of large wide-
bodied aircraft will .not. be -as..effective in the shorter -stage lengths due to
less efficient utilization of block fuel burned and maintenance. More
importantly, since terminal costs are largely capacity related, one would
expect higher fixed costs which would further penalize large wide-bodied
aircraft in short haul segments.

Figures 1-33 and 1-34 (Reference 1-20) illustrate the increased utiliza-
tion of wide-body aircraft and the net effect of these aircraft on costs per
available ton-mile. As shown ‘in Figure 1-35, the all-cargo carriers still
have a way to go in order to achieve a 12-percent return on investment.

Investment-related factors: As yet, 1ittle attention has been given in
this report to investment-related costs in the air cargo industry. The air-
freight industry is considered to be capital intensive. This is traditionally
measured by the investment turnover ratio, that is, the time it takes the
revenue of the company to equal the investment. Table 1-60 illustrates the
invested capital for the domestic all-cargo carriers year ending December
1976. Noting from Table 1—55,?the'revenue for the same group of carriers was
$343,999,000. The turnover ratio is, therefore, 1:2 (revenue : invested
capital). More labor-intensive industries, such as trucking, freight for-
warders, and retail establishments, will have much higher investment turnover
ratios.

Assuming a 1-1 debt-to-equity ratio and an 8-percent cost of debt, one
can examine the capital costs and the relationship of these costs to the total
cost of airfreight shipment. This illustration excludes tax benefits from
interest deduction, investment tax credit provisions, and tax loss carryovers,
etc.
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TABLE 1-60

. .. *INVESTED CAPITAL
DOMESTIC SCHEDULED ALL CARGO SERVICE
“SELECTED CERTIFICATED ROUTE AIR CARRIERS,

DECEMBER 31, 1976

Total . .
Domestic Pax/Cargo A1l Cargo
($000) ($000) "($000)
Working Capital 137728 - 19 301 1o 18 427
Fixed Capital (Net)
Flight Equipment 215 001 169 091 - 45 910
Ground Property and Equipment 31 034 18 679 12 355
Total 246 035 " 187 770 58 265
Investments and Special Funds 1 082 T 082 -
Long-Term Prepayments 970 688 } 282
" Deviation and Preoperating Costs 1 006 113 893
Unamortized Discount and 988 179 809
Expense on Debt .
Other ' 55 47 8
Total ' 287 864 209 180 78 684

As shown in Table 1-61, the investment-related costs are estimated to be
14 percent for the airfreight industry in 1976. As the airfreight industry
expands and new and more efficient equipment is purchased, these investment-
related costs may become more significant. (Reference 1-22).



TABLE 1-67

OPERATING COST ELEMENTS, SCHEDULED ALL-CARGO SERVICES,

DECEMBER 31, 1976

By Function Percent By Relationship Percent

Flying Operations 37 Flight Related 49
Aircraft Maintenance 13 Payload Related 33
Aircraft Depreciation 8 Investment Related 13

Total 58 Management Related 5
Aircraft Servicing 7 Total 100
Traffic Servicing 21
Reservations and Sales 3
Advertisement and Publicity 1
Ground Equipment Maintenance 2
and Depreciation
General and Administration 5

-Total 39
Interest (Estimated) 3
Net Operating Costs Before Taxes 100
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U.S. International and Foreign Routes

The objective of this analysis is to characterize the U.S. international
and foreign airfreight markets as they exist today. These markets can best
be described with respect to total trade growth and the factors leading to
development of airfreight services. The data and information presented have
been grouped into the following five categories:

] Data Base of External Trade U.S., UN.

U.S. International Commodity Networks.
U.S. International Airfreight Markets.
Foreign Commodity Networks.
Foreign Airfreight Markets.

A data base was assembled which includes the Tatest foreign trade for
both U.S. and other major trading countries of the world. This data set
provided the framework for the initial selection of commocdity networks, and
secondly, a selection of airfreight markets from within the broader commodity
networks. This data base provides the foundation from which all subsequent
analyses will emanate. ‘

Data base of external trade U.S., UN. - A proficient analysis of air-
freight markets depends to a large degree on the availability of adequate
trade data. Douglas computerized data banks include anpnual trade statistics
from the U.S. Department of Commerce and the United Nations. The Commerce

data are being used in conjunction with analysis of U.S. markets, and the

United Nations data are utilized to examine foreign channels of trade. Fig-
ure 1-35 shows the basic data flow for U.S., UN external trade.

U.S. 1976 export/import. traffic: This data base reflects the total

physical movement of merchandise between 43 U.S. customs districts and more

128

than 200 foreign countries based upon the U.S. Department of Commerce Export/
Import Statistics (Reference 1-23). With the flexibility of large computers,
it is possible to array data in a variety of usable forms. The total 1976
exports and imports are summarized by custom's district traffic for air and
sea modes. These tabular listings provide a valid and accurate profile of
current tonnage and dollar flows through all U.S. gateways. It has been
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DATA BASE OF U.S. DATA
EXTERNAL TRADE P4 CUSTOMS DISTRICT
u.s., U.N. SUMMARY

U.S. DATA
SUMMARY
TEN MAJOR
INDUSTRY GROUPS

U.S. DATA

SUMMARY
DESTINATION
COUNTRY FLCWS

U.S. DATA
COMMODITY AIR/SEA
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U.N. DATA

SITC GROUPS
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U.N. DATA
COUNTRY SUMMARY
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Figure 1-35. Basic Data Flow for External Trade
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determined from these tabIes that on]y a half-dozen air gateways generate
more than 80 percent of total airfreight traffic. The total U.S. multi-
directional air flow for 1976 of nearly 1.25 million air tonnes represented a
9-percent growth over year 1975. The pattern for sea traffic is somewhat
different. Roughly 15 seaports generate in excess of 85 percent of the
external deep-water trade.

A summary of trade has been arrayed into 10 basic Standard Industrial
Trade Classification (SITC) commodity groups (Reference 1-24). Data for
analysis include air dollars and air tonnes, sea dollars and sea tonnes, and
dollar value only for trade by other transport modes; these include truck,
barge, and rail traffic to the countries contiguous with the U.S. Exports-
and imports are arrayed side by side to allow a cross comparison by direction
of flow. Various magnitudes of trade among various comnmodity groups can be
rapidly ascertained. Another ocutput contains individual trade between U.S.

"and more than 170 country trading partners. Exports and imports are arrayed
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side by side to facilitate comparative analysis. This country-by-country
matrix provides a convenient detailed reference of external trade generated
by specific countries or regions.

The U.S. foreign trade data generally provide an extensive volume of
detail. One of the most useful and relevant sets of information is that of
product value. Any evaluation of transportation flows will eventuzily involve
product value, particularly an analysis of air potential. A special program
is available to process value separately and output average values for more
than 1300 detail SITC product descriptions. Values for sea and air are
computed separately to provide modal comparison.

Another partition of the data files includes an average density for each
five-digit SITC commodity group. The density data were developed through
intensive on-going Douglas studies from a variety of sources. These include
some 14 different commodity density studies by the U.S. trucking and rail
industries and various airline studies. These data are used in conjunction
with both U.S. and U.N. trade data analyses. They are stored in computer data
arrays and accessed as required by operating programs.
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United Nations 1975 trade data: Douglas purchases United Nations annual
trade data (Reference 1-25) for approximatély 40 countries as it becomes
available from the New York computer center. These data are processed and
stored on magnetic tape to make them available for analysis of freight markets.
The U.N. data, unlike its U.S. counterpart, has.oniy total tonnes and dollar
flow for all modes; no air data have been assembied by individual country.
These basic data provide the necessary vehic1g for analysis and study of
world freight flows and patterns. Table 1-627%s a 1ist of those reporting
countries for which data were purchased. Shown also in this table is the
dollar value of exports generated by each International Monetary Fund (IMF)
input. When USA is added to the Tist to make an .even 40 countries, this set
of countries combined generates more than 80 percent of the world's inter-
national trade. It should be noted here, in contrast to the U.S. foreign
trade data, that commodity groups for oil, raw materials, and other bulk
items are not included in the data base. See Table 1-63 for two-digit SITC
groups comprising the data base and Table 1 64ffor the list of excluded bulk
and Tow-value commodity groups.

U.S. international commodity networks. - This study affords an opportu-
nity to identify some of the more important factors affecting the increasing
- competition between air and surface transport modes. This contrast can best

be shown by clearly understanding the primary trade flows as they exist today
(see Figure 1-36), and the potential growth patterns of the air mode within
this intensive international trade environment. There is little doubt that
rate of progress of the airfreight industfy correiates closely with the

state of the world economy. At the same time, it depends directly on the
strategy employed by governments and industry to sustain a longer-term growth.

To assist the analysis of U.S. international commerce, the U.S. Depart-
ment of Commerce fore1gn.trade data are consulted and used as a frame of
reference. Tables 1 65 and 1 66 tabu1ate the U.S. export/import trade with
six major world regional sectors. More than 40 percent of U.S. dollar exports
flow to the Western Bloc of European countries while over 30 percent moves
to the Asian area. The rest of the world trade comprises more than a quarter
of the total trade but includes many emerging Third World nations. Table 1-66
shows that the regional mix of imports flowing back to the U.S. is somewhat
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TABLE T-62

MAJOR UNITED NATIONS- COUNTRIES
(EXPORTS TO" WORLD) -

1975 IMF 1975 IMF
DolTar Flow Dollar Flow

Country $ ]09 Country $ ]09
Afghanistan 0.3 Korea 6.1
Argentina 3.5 Kuwait 2.3
Australia 9.4 _ Mexico 7.8
Belgium LUX 30.0 Morocco 2.4
Brazil 1.6 NetherTands. 38.2
Canada 32.4 New Zealand 3.0
Chile 1.7 Nigeria 5.2
Colombia 1.5 Pakistan 2.1
Czechoslovakia 2.8 'Singapore 8.0
Denmark 8.5 Spain 14.8
Egypt 4.0 Sweden 16.3
France 50.1 Switzerland 15.2
Ghana 0.8 Turkey 4.7
Hong Kong 6.7 U.K. 48,2
Hungary 2.3 Venezuela 5.0
India 5.8 West Germany 70.0
Indonesia 5.0 Yugoslavia _1.6
Iran 13.1 Subtotal 535.5
[taly 3.5 u.s. 100.0
Ivory Coast 1.1 Total 635.5
Japan 50.5 (= 81% of Total World
Kenya 0.9 Trade)
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TABLE 1-63
SELECTED SITC TRADE GROUPS

Description

SITC Code Description SITC Code
00 Live Animals 62 Articles of Rubber, NES
01 Meat and Meat Preparation 63 Wood Manufacturers, NES
02 Dairy Products and Eggs 64 Paper Manufacturers
03 Fish and Fish Preparation 65 Textile Yarn and Fabrics
05 Fruits, Vegetables, Nuts 66 Glassware, China, Precious Stones
06 Confectionary Products 67 Iron and Steel
07 Coffee, Tea, Cocoa, Spices 68 Nonferrous Metals
09 Miscellaneous Food Preparation 69 Manufacturers of Metal
11 Beverages 71 Machinery, other than Electrical
12 Tobacco Manufacturers 72 Electrical Machinery
21 Hides and Fur Skins 73 Transport Equipment
29 Live Plants and Cut Flowers 81 Sanitary, Plumbing, Heating
51 Chemical Elements 82 Furniture
53 Dying, Tanning, Coloring Materials 83 Travel Goods, Handbags
54 Medicinal and Pharmaceutical 84 Clothing
55 Essential 0ils, Perfume 85 Footwear ]
58 Plastic Materials, Resins 86 Professional, Scientific Products
59 Chemical Materials 89 Miscellaneous Manufacturers
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Leather, Leather Manufacturers

pCLyTV00 ¥00d 30

g[EETV&'TVEﬂDI&O



TABLE 1-64
SCREENED SITC TRADE GROUPS

SITC Code , Description
04 ' Wheat and Rice Products
08 Feeding Stuff for Animals
22 ‘011 Seeds and 0i1 Nuts, etc.
23 Crude .Rubber Tncluding Synthetic
24 : Wood, ‘Lumber -and Cork
25 Pulp and Waste Paper
26 . Textile Fibres and Waste
27 ‘ Crude Fertilizers and Minerals
28 . Metal Ores and Metal Scrap
32 Coal, Coke and Briquettes
33 : Petroleum and Products
34 ‘Gas, Natural and ‘Manufactured
41 - ; Animal 0i1s and Fats
42 - Fixed Vegetable 0ils and Fats
43 ‘ Processed 0ils, Fats, and Waxes
52 ‘Mineral Tar and Crude Chemicals
56 Fertilizers Manufactured
57 Explosives and Pyrotechnic Products

134

different. Here the Asian countries comprise over 40 percent of the market
and the European Bloc accounts for less than 25 percent of total trade. dJapan
is particularly dominant in this market with its intense capability to provide
a wide range of consumer products.

Since it was not feasible to .analyze all of the approiimate 400 trade
flows between U.S. and partner countries, a preliminary set of 50 countries
was initially selected. From this group, 16 of the important trading partner
countries were final]y selected in analysis. This set of countries is 1isted
in Table 1-67. A major criterion in the selection process was the IMF dollar
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Figure 1-36. U.S. International Commodity Networks Data Flow
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TABLE 1
REGIONAL

-65

FLOWS

U.S. EXPORTS 1976

~ Vessel Air
Regions $ Tonnes $ Tonnes
North America 4 085 150 860 | 33 541 596 | 1 756 874 507 | 146 454
South America 6 859 718 979 | 16 684 135 { 1 231 696 288 85 702
Europe 25 399 414 709 | 104 019 050 | 7 705 685 366 | 260 689
Asia 21 782 316 445 | 88 524 837 | 4 567 805 775 128 874
Australia/Oceania 2 043 642 328 2 494 000 494 116 5791 16 511
Africa : 3 917 383 663 8 312 984 566 780 314 | 20 557
Unidentified Countries 385 051 939 2 913 033 g 2
TOTAL. 64 482 678 923 |256-489 635 |16 322 958 829 | 658 787
Percent Tonnes 99.7 0.3
Percent $ 79.8 20.2
TABLE 1-66
REGIONAL FLOWS
U.S. IMPORTS 1976
Vessel Air
Regions $ Tonnes $ Tonnes
North America 7 900 555 265| 106 447 455 836 301 791| 67 558
South America 7 269 076 065| 70 409 316 464 790 172} 51 618
Europe 17 577 289 159 27 928 636 | 4 760 075 067] 209 621
Asia 34 465 756 062 | 145 759 202 | 4 351 587 869| 213 870
Australia/Oceania 1 575 597 023 5 531 179 76 831 123 4 087
Africa 11 969 942 027 113 322 850 356 454 061 2 613
Unidentified Countries 476 000 729 982 300 365
TOTAL 80 758 691 601 | 469 399 367 110 847 022 383| 549 732
Percent $ 88.2 11.8
Percent Tonnes 99.9 0.1
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TABLE 1-67" OF POOR Quazypy
U.S. INTERNATIONAL COMMODITY FLOWS
IMF TRADE 1975
Export Import Export Import
Country $ Bil $ Bil Country $ 107 $ Bil
UK ' 4.5 4.1 Iran 3.3 1.6
Japan 9.6 12.3 Brazil 3.1 1.6
France 3.1 2.3 Taiwan 1.7 2.2
West Germany. 5.2 5.8 Hong Kong 0.9 1.8
Ttaly 2.9 2.7 Indonesia 0.8 2.4
Australia . 1.8 1.3 Nigeria 0.6 3.5
South Africa 1.3 0.9 Bolivia 0.2 0.1
Venezuela 2.2 3.6 Morocco 0.2 0.1

volume of external trade generated with the United States. Values for both
exports and imports are indicated by respective country for year 1975. These
16 U.S. trading partners also have other important economic and political
ties with the U.S.. For example, Indonesia is rapidly becoming an important
U.S. trading partner. This is occurring because of the energy supplies that
exist there and, by the 1980s, per capita income will have risen significantly
so that increasing imports from U.S. can be financed. Also Indonesia is
located critically in the world geography. Bolivia is another example of an
important developing country. Located as it is in South America and the
Western hemisphere, it is important politicaily, and being landlocked is
equally important from the standpoint of air development. The overriding
consideration of energy availability and political strategy could well make a
number of countries more significant as U.S. trading partners during the next
decade.

The total 1976 export and import trade flows for each of the 16 partner

countries has been tabulated in Tables 1-68 and 1-69. Tonnage and dollar fig-
ures for air, screened and total, have been Tisted. Air flow and total sea
flow are self-explanatory. The screened volumes were derived by excluding
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TABLE 1-68

SELECTED U.S. INTERNATIONAL COMMODITY NETWORKS - 1976 EXPORTS

wood 30

YNIDORIO

Air ) Screened Sea [ Screened Sea | Total Sea | Total Sea 52;:e§9d #&Ea?

U.S, to: ($ M) |Tonnes Air | (3 M) Tonnes ($ M) Tonnes Tonnes | Tonnes
1. Bolivia 31.9 { 2 490 95.6 77 996 99.3 85 007 | 3.2 2.8
2. Brazil 405.0 | 15 933 1 737.8 1 712 367 2 330,0 8 278 978 1.0 0.0
3. U.K. 1 660.3 [ 59 726 2 157.0 1 537 984 2 864.6 5 987 43t 3.9 ° 1.0
4. France 1 268.5 { 45 552 1 385.4 914647 | 1992,0 | 7060244 5.0 | 0.7
5. W. Germany |1 593.3 | 48 175 1 901.5 1 210 851 3 823.7 14 439 145 4.0 0.3
6. Italy 643.3 | 18 943 850.4 661 500 2 208.6 12 047 591 2.9 0.2
7. Iran 631.0 | 16 894 1177.2 461 238 1 415.7 1 907 202 3.7 0.9

8. Indonesia 77.3 1 609 614.3 267 056 842.0 1 183 950 0.6 0.02
9. Hong Kong 335.5 6 672 527.6 579 680 618.5 764 094 1.2 0.8
10. Taiwan 267.7 5 773 796.8 4390 428 1 293.5 3 165 115 1.2 0.2
11. Japan 1 399.7 | 36 970 3 011.7 2 228 612 8 508.1 61 286 420 1.7 0.1
12. Australia A12.7 | 12 764 1 508.8 728 964 1 676.1 1 802 054 1.8 0.7
13. Nigeria 119.0 4 088 455,1 242 273 575.5 919 546 I1.7 0.5
14, S, Africa 210.4 5 728 835.6 445 670 915.3 . 869 847 1.3 | 0.7
15. Venezuela 438.0 | 40 172 1747.5- 1 1 160 683 2 054.1 3 013 349 1.3
16. Morocco 23.3 547 81.0 | .25 477 182.3 645 081 [ _ | 0.1
9 516.9 | 322 036 16 726.3° |12 745 426 | 31 399.3 |123 455 054 | 2.5 0.3
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SELECTED U.S.

TABLE 1-69
INTERNATIONAL TRADE NETWORKS - 1976 IMPORTS

Air s | Air % |Air %
6 | Screened Sea screened Sea| Total Sea | Total Sea |Screened | Total
U.S. from: ($ 107) |Tonnes Air ($ ]05) Tonnes (% ]05) Tonnes Tonnes |.Tonnes
1. Bolivia 4.2 429 34.0 41 227 108.8 292 070 | 1.0 0.2
2. Brazil 165.3 | 13 291 1391.0 1 205 017 1 576.6 7170 7 1.0 0.2
3. U.K. 1 090.0 | 41 522 2 625.5 1 822 364 2 793.1 3480 010 | 2.3 1.2
4. France 636.4 | 23 644 1 690.5 1 715 686 1750.2 2 394 509 | 1.4 1.0
5. W. Germany | 805.3 | 41 548 4 507.3 2 191 454 4 635.7 32503721 1.9 1.3
6. Italy 693.8 | 36 495 1 588.0 1298 492 1 802.7 3751787 | 2.8 1.0
7. Iran ' 18.1 524 98.0 65 404 1461.4 | 15463 128 | 0.8 -
8. Indonesia 9.8 527 210.6 129 034 | 2979.2 | 27 275813 0.5 -
9. Hong Kong 743.4 | 45 827 1 567.6 434 400 1 571.3 441 116 | 10.5 9.4
10. Taiwan 418.3 | 28 086 2 546.6 T 499 500 2 557.7 1 533 086 1.9 1.8
11. Japan 1 622.0 | 80 098 13 758.5 |12 178 067 | 13 809.8 | 12 416 474 | 0.7 0.7
12. Australia 58.6 | 2 292 689.8 888 000 1138.2 5165 912 | 0.3 0.04
13. Nigeria 1.6 106 66.7 52 376 4 936.0 | 50339 218 { . 0.2 -
14. S, Africa 270.7 534 200.1 315 200 362.5 2 228 585 0.2 -
15. Venezuela 40.6 7174 316.9 55 191 3 521.9 52 126 980 | 13.0 -
16. Morocco 4.7 316 4.3 3 635 11.5 134 809 | 8.9 0.2
6 572.8 | 322 463 31 295.4 |23 894 947 |45 016.6 |187 464 640 | 1.3 0.2




all low-value bulk commodities such as steel scrap, petroleum products,
Tumber, wheat, etc. Screened sea tonnes or "liner traffic" comprise only -
10 percent of total sea tonnes; by the same token, actual air tonnes amount
to 2.5 percent of screened export sea tonnes, indicating a broad base for
potential airfreight. Actual air penetration of screened sea tonnes and
total sea tonnes has also been caluclated and included in the tables.

To provide further definition of the selected commodity networks, a
computer output is available for exports from U.S. to and from destination
countries. The report format is known as the "cumulative reports". This
Douglas-developed computer program processes U.N. or U.S. foreign trade data
and ranks on dollar value all products for a regional fiow. The report is
used to correlate product value with significant tonnage flows.

A requirement of this study is to identify goods moving in international
trade channels which indicate the 1ikelihood that they could be economically
transported by air. This preliminary assessment includes an analysis of the
structure of today's markets. Tables 1-70 through 1-101 are individual market
exhibits of selected annual commodity flows by air and vessel modes of
transport. They were selected from special listings of U.S. 1976 exports and
imports, mainly on the basis of significant tonnage flows and nominally high
average product value. Table 1-90, for example, shows a total of over
3 million tonnes of goods worth 5.5 billion dollars moving from Germany to
U.S. in 1976. The air flow at over 41 000 tonnes is a significant amount but
still represents only 1.3 percent of total tonnage flow. These tables can
be used to begin to understand the magnitude of the markets in terms of
numbers of tonnes and numbers of dollars represented. The commodities Tisted
show samples of those that are currently moving by air as well as those
moving by the sea mode. In some cases, the same commodities are being shipped
by both air and sea. For instance, auto parts are shipped from the U.S. to
France both by sea and air.
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TABLE 1-70
U.S. INTERNATIONAL COMMODITY NETWORKS

“U.S. to Bolivia - 4878 Air Kilometers

Air Tonnes 2 490 $ 31 300 000
Sea Tonnes 85 (08 $ 99 300 000
87 498 $131 200 000
Air % Tonnes = 2.9%
SITC Commodities Tonnes $ 10° $ Kg
(air)
71430 Statistical Machines _ 14 1.0 71.42
73492 Aircraft Parts 38 2.3 60.52
72499 Telecon Equipment 36 1.9 52.77
71141 Internal Combustion Engines 62 2.8 45.16
69524 Hand Tools 63 1.0 15.87
71842 Excavating Equipment 608 7.1 11.68
72410 TV Receivers 213 2.1 9.86
73289 Auto Parts 153 1.5 9.49
(sea)
72410 TV Receivers 616 6.2 10.12
71150 Internal Combustion Engines 292 2.2 7.50
71922 Pumps 214 1.4 6.46
71921 Pumps 326 1.7 5.15
71250 Tractors 1 817 8.0 4.42
71842 Excavating Equipment T 763 7.2 4,09
72210 Electrical Machinery : 651 2.5 3.86
71831 Loading Machinery 1 105 4.1 3.72
73289 Auto Parts 1079 3.1 2.83
73202 Trucks 3434 8.0 2.34
71919 Cooling Equipment 1 804 3.5 1.92
14 288 67.6 4.73
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TABLE 1-71
U.S. INTERNATIONAL COMMODITY NETWORKS

U.S. to Brazil 7 725 Air Kilometers
Air Tonnes 15933 $ 405 100 000
Sea Tonnes 8 278 978 $ 2 330 000 000

8 294 911 $ 2 735 100 000

Air % Tonnes = 0.2%

SITC Commodities Tonnes | $10% |  $/xg
{air)
54130 Penicillin 92 17.0 184.12
72952 Electrical Measuring Devices 224 15.3 68.48
73492 Ajrcraft Parts ) 727 42.0 57.74
72930 Thermionic 323 18.0 55.58
71492 Parts, Office Machinery | 666 27.6 41.46
72499 Telecon Equipment 1 227 44 .4 36.19
71980 Mechanical Appliances 233 1 6.0 25.81
89120 Phonograph Records 246 3.2 13.01
73289 Auto Parts ' 1 020 10.5 10.30
(sea)

72952 Electrical Measuring Devices 583 13.5 23.16
86246 Motion Picture Film 806 14.1 17.46
86169 Photo Equipment 1 282 21.1 16.45
71992 Taps, Valves 1732 16.3 9.42
72220 Apparatus, Breaking 3 252 27.8 8.53
71510 Machine Tools 10 958 87.6 7.99
71921 Pumps 2 301 16.7 7.28
71150 Internal Combustion Engines 4 872 32.5 6.67
71922 Pumps 4 078 24,5 6.01
71980 Mechanical Appliances 6 657 39.8 5.98
71919 Cooling Equipment 5895 32.1 5.44
. 73288 Auto Parts 11 760 56.3 4.78
71931 Loading Machinery 15 016 56.2 + _3.74
73 950 622.5 8.42
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TABLE 1-72 o Poﬂggz, Pacy
U.S. INTERNATIONAL COMMODITY NETWORKS QUALI,RH'
U.s. to UK 5 535 Air Kilometers
Air Tonnes 59 726 $ 1 660 300 000
Sea Tonnes 5 987 431 $ 2 864 500 000
6 047 157 $ 4 524 800 000
Air % Tonnes = 1.0% '
SITC Commodities Tonnes $ 10° $/Kg
(air)
72499 Telecommunications Equipment 607 73.5 121.17
73492 Aircraft Parts . 795 71.2 89.60
72952 Electrical Measuring Devices 1 265 88.2 69.77
71430 Statistical Machines 1 404 89.5 63.70
71492 Parts Office Machines 4 655 223.8 48 .07
71980 Mechanical Appliances 1 302 32.6 25.03
86169 Photo Equipment 951 16.9 17.70
89120 Phonograph Records 895 11.1 12.36
73289 Auto Parts 2 250 15.7 6.97
(sea) ‘
51203 Sulfa Drugs T 395 32.6 23.37
86246 Motion Picture Film 1 352 21.7 16.03
71980 Mechanical Appliances 3 589 26.9 7.49
71510 Machine Tools 4 680 34.4 7.36
71922 Pumps 2 885 18.6 6.43
71842 Excavating Equipment 27 647 138.5 5.01
7328¢ | Auto Parts ' 19 730 _71.3 _3.61
75 402 966.5 12.82
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TABLE 1-73
U.S.. INTERNATIONAL COMMODITY NETWORKS

U.S. to France - 6 069 Air Kilometers
Air Tonnes 45 552 $ T 268 500 000
Sea Tonnes 7 060 244 $ 1 991 900 000
710579  $ 3 260° 400 000
Air % Tonnes = 0.7%

SITC Commodities Tonnes $10% | $/kg
(air)
72952 Electrical Measuring Devices 924 71.0 76.76
71430 Statistical Machinery ' 908 60.0 66.03
77492 Office Machine Parts 3 940 222.1 56.36
71980 Mechanical Appliances : 981 26.5 27.03
86169 Photographic Equipment 473 10.5 22.16
73100 Personal Effects 2 058 28.7 13.94
73289 Auto Parts 1 677 16.7 9.97
(sea)

86246 Motion Picture Film 763 15.9 20.87
55110 Essential 0ils 1 040 10.4 10.03
71510 Machine Tools 2 121 17.3 8.15
89424 Indoor Game Equipment 2 248 16.1 7.17
71922 Pumps 269% | 17.7 6.55
71980 Mechanical Appliances 2 006 12.7 6.35
73920 Thermionic Valves S16 | 26.7 4.43
73289 Auto Parts 14 706 56.9 3.87
65229 Cotton Fabrics 16 776 66.4 3.84

58 433 - 675.6 11.56
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U.S. INTERNATIONAL COMMODITY NETWORKS

U.S. to West Germany 6 186 Air Kilometers
Air Tonnes 48 175 $ 1 593 200 v00
Sea Tonnes 14 439 145  $ 3 823 700 000
14 487 320 $ 5 416 900 000
Air % Tonnes = 0.3%

SITC Commodities Tonnes $ 100 $/Kg
{air)
73492 Aircraft Parts 1188 123.3 103.69
71430 Statistical Machines 1 092 74.2 67.93
72952 Electrical Measuring Devices 1 472 95.8 65.01
71492 Parts Office Machines 4 578 228.5 49.93
86169 Photographic Equipment 2 521 40.7 16.14
(sea) .
86246 | Motion Picture Film 2 592 55.1 21.25
71510 Machine Tools 1 638 15.2 9.26
71980 Mechanical Appliances 1 470 11.4 7.75
85243 Cloth, Sensitized 1 696 12.5 7.35
71923 Filtering Equipment 1 004 7.3 7.28
71921 Pumps 1 166 7.5 6.40
72210 Electrical Machines 4 106 23.5 5.72
71915 Refrigerators 3 489 17.5 5.02
.28 012 712.5 25.43
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TABLE 1-75
U.S. INTERNATIONAL COMMODITY NETWORKS

U.S. to Italy
Air Tonnes 18 943
Sea Tonnes 12 047 591

6 860 Ait Kilometers

643 300 000

$ 2 208 700 000

12 066 534
Air % Tonnes = 0.2%

$ 2 852 000 000

SITC Commodities Tonnes $108 | $/Kg
(air) '
72952 Electrical Measuring Devices 516 37.5 72 .60
71492 0ffice Machine Parts 1 740 74.8 43.02
93100 Personal Effects 970 15.1 15,57
02500 Eggs 461 2.1 4.38
(sea)
86246 Picture Film 1 235 23.2 18.81
71970 Ball Bearings 496 5.5 11.16
71980 Mechanical Appliances 953 7.4 7.76
71923 Filtering Equipment 397 2.8 7.10
71510 Mechanical Tools 1 978 12.8 6.4%
71150 Internal Combustion Engines 2 658 16.1 6.04
73289 Auto Parts 1 760 9.7 5.53
71842 Leveling Equipment 4 701 22.6 4.81
65229 Cotton Fabrics 19 287 74.1 3.84
37 152 303.7 8.17
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TABLE 1-76 OF PoogR
U.S. INTERNATIONAL COMMODITY NETWORKS

U.S. to Iran 9 838 Air Kilometers
Air Tonnes 16 894 $ 631 000 0CN
Sea Tonnes 1 907 202 $ 1 415 700 000
192409  § 2 046 700 000
Air % Tonnes = 0.9%

SITC Conmodities Tones $ 106 $/Kg
(air)
73492 Aircraft Parts . 4844 324.3 | 66.96
71980 Mechanical Appliances 474 9.8 20.59
71842 Excavation Equipment 732 11.9 16.23
93100 Personal Effects 1 412 "~ 15.5 10.95
73289 Auto Parts 372 3.2 8.52
(sea) '
72499 Telecommunications Equipment 668 23.0 34.34
72491 Telephone Equipment 731 19.8 27.04
71160 Gas Turbines 2 174 40.3 18.52
73492 Aircraft Parts 1 921 34.7 18.05
69524 Hand Tools 543 6.7 12.34
71992 Pumps 3214 28.2 8.78
71150 Internal Combustion Engines 3793 26.6 7.02
12220 Cigarettes 3,038 49.0 6.09
72210 Electrical Machinery 5,816 32.7 5.62
11980 Mechanical Appiiances 6,402 33.5 5,24
41.134 659.2 16.03
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TABLE T-77
VLS. INTERNATIONAL. COMMODITY NETWORKS

U.S. to: Indonesia
Air Tonnes.

13 938 Air KiTometers
T 609" $ 77 300 000

Sea: Tonnes: 1. 183 950 $ 84T 900 00C:

T 185 559° $ 919 200° 060

Air % Tonnes = '0.1%

SITC Commodities. Tonnes $ To® $/Kg.
{afr)
72499 Telecommundications: Equipment: | 206 24.6. 119.58
93100 Personal Effects ' 105: 1.9 17.97
71842 Excavation. Equipment: Tor 1.4 13.90.
(sea):
72499 Teltecommunications: Equipment | 924 40.4 43.68
71160 Gas: Furbines: 506- 7.5 14.84
72210 ETectrical Power Machines "~ 8 038 84.6 10.53
71992 Taps, Valves. 1 203 10.4 8.63
71921 Pumps: T 997 16.7 8.35
72220 Apparatus, Breaking, T 354 10.7 7.88
71919 Cooling, Equipment 3478 16.9 4,86
71842 Leveling: Equipment: 12: 091 _53.8 4.45
30 003 268.9 8.96
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TABLE 1-78

U.S. INTERNATIONAL COMMODITY NETWORKS

U.S. to Hong Kong

11 097 Air Kilometers

ORIGINAL PAGE IS
OF POOR QUALITY

Air Tonnes 6 672 $ 267 700 000
Sea Tonnes 764 094 $ 1 293 500 700
770 766 $ 1 561 200 .40
Air % Tonnes = 0.9%
SITC Commodities Tonnes $ 10° $/Kg
(air)
72930 Thermionic Valves 977 114.3 117.02
71492 Parts Office Machines 511 52.3 102.27
89521 Fountain Pens 211 6.4 30.12
71980 ~Mechanical Appliances 254 6.9 27.7
93100 Personal Effects 359 2.8 7.83
(sea)
72499 Telecommunications Equipment 220 6.5 29.38
86246 Picture Film 746 17.0 22.77
71730 Sewing Machines 338 3.7 10.93
26622 Filament 630 5.7 9.08
72492 Microphones 394 2.8 7.21
89424 Indoor Games 385 2.5 6.49
12220 Cigarettes 8 396 48.3 5.75
89120 Phonograph Records 1 464 7.9 5.40
56120 Medicaments 937 _4.5 _4.78
15 822 281.6 17.80
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‘TABLE 1-79 *

"0,S. INTERNATIONAL COMMODITY NETWORKS

U.S. to Taiwan
“Air Tonnés ~ 5773
Sea Tonnes 3 165 115

10 895 Air Ki]Iometeng
%335 500 000
$ 618 500 000

3 170 888
Air % Tonnes = 0.2%

$ 954 000 000

SITC Commodities Tonnes $ 10° $/Kg
(air)
86411 Watch and Clock Movements 181 40.0 221.28
72410 TV Receivers 389 10.2 26.27
72220 Apparatus, Breaking 182 6.3 34.65
71980 Mechanical Appliances 237 7.5 31.63
72499 Telecommunications Equipment 458 14.2 31.06
58110 Plastic Rolls 186 0.9 4.70
(sea)
73492 Aircraft Parts 1792 74.8 41.70
71170 Nuclear Reactors 458 6.3 13.64
72499 Telecommunications Equipment 1172 13.8 11.78
71992 Tops, Valves 1 675 16.9 10.06
72220 Electrical Apparatus 1 595 14.1 8.84
72210 ETectrical Power 5 109 37.8 7.41
71923 Filtering Equipment 1 260 9.1 7.20
71922 Pumps 2 345 14.0 5.96
12100 Tobacco, Unmanufactured 6 281 19.5 _3.10
23 320 285.4 12.24
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- . PA;
TABLE 1-80 OF Poog g AGE
U.S. INTERNATIONAL COMMODITY NETWORKS

U.S. to Japan _ 8 808 Air Kilometers
Air Tonnes 36 970 $ 412 700 000
Sea Tonnes 61 286 420 $ 1 676 100 000
61 323 390 $ 2 088 800 000

Air % Tonnes = 0.06%

SITC Commodities Tonnes $10° | $/Ke
(air)
72930 Thermionic Valves 409 110.9 271.02
71430 Statistical Machines 758 79.3 104.63
73492 Aircraft Parts 709 72.5 102.32
72952 Electrical Measuring Devices 1 046 82.7 79.13
71492 Office Machine Parts 2 136 133.7 62.60
83100 Personal Effects 2 010 15.6 7.75
(sea)
54170 Medicaments T 021 25.4 24 .87
86246 Picture Film 3 400 59.4 17.46
89442 Sporting Goods 1 908 30.2 15.80
71170 Nuclear Reactors 2 263 22.1 9.79
71570 Machine Tools 2 923 26.7 9.1
72492 Loudspeakers 2 118 16.6 7.81
03120 Fish 6 042 39.3 6.50
12220 Cigarettes 3 242 18.0 _5.56
29 985 732.4 24.42

151



TABLE 1-81"
U.S. INTERNATIONAL COMMODITY NETWORKS

U.S. to -Australia

12--053 Air Kilometers

Air Tonnes 12 764 $ 1 400 000 000
Sea Tonnes 1 802 054 $ 8 508 100 00C
1814 818 ¢§ 9 908 100 000
Air % Tonnes = 0.7% ‘
SITC Commodities Tonnes $10° | $/kg
(air)
71142 Jet Engines 178 24.4 137.08
73492 Aircraft Parts 495 41.5 83.71
71492 O0ffice Machine Parts 825 51.8 62.67
51203 Sulfa Drugs 371 6.9 18.46
89120 Phonograph Records 253 3.9 15.54
93100 Personal Effects 2 081 21.0 10.08
73289 Auto Parts 637 5.2 8.11
(sea)
73410 Aircraft 401 12.0 29.92
73492 Aircraft Parts 800 21.4 26.71
86246 Motion Picture Film 1 182 20.0 16.85
72220 Apparatus, Breaking 1 089 12.1 11.06
86171 Medical Instruments 494 4.2 8.59
89120 Phonograph Records 950 7.4 7.81
71921 Pumps ~ 840 6.1 7.29
71510 Machine Tools T 061 7.4 6.93
71150 Combustion Engines 15 638 _82.7 _5.29
328.0 12.01

27 295
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TABLE 1-82 ORIGINAI; _
U.S. INTERNATIONAL COMMODITY NETWORKS OF PooR Q%AGE IS
ALITY
U.S. to Nigeria 8 440 Air Kilometers

Air Tonnes 4 088 $ 119 000 000

Sea Tonnes 919 546 $ 575 500 000

923 634 $ 694 500 000

Air % Tonnes = 0.4%
SITC Commodities Tonnes $ 108 $/Kg
(air)
72499 Telecomnunications Equipment | . . 735 62.9 85.51
86171 Medical Instruments 89 3.2 35.83
71842 Excavation Equipment . 446 5.5 12.29
(sea)
72499 Telecommunications Equipment 323 5.7 17.67
71852 Glass Machinery 236 3.7 15.46
73289 Auto Parts 1291 12.0 9.29
73101 Diesel Locomotives 1 099 ' 9.8 8.93
71923 Filtering Equipment 2 298 19.8 8.60
73204 Buses 3 790 27.4 7.24
72210 Electrical Machinery 1 160 p 7.7 6.63
71932 Forklift Truck 1789 5.8 5.48
71915 Refrigerators 1 208 6.0 4.97
71931 Loading Machines 2 860 11.4 3.99
71250 Tractors 6 889 _26.9 3.91
24 213 211.8 8.74
]
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"TABLE "1-83
U.S. INTERNATIONAL COMMODITY NETWORKS

12 553 Afir Kilometers

U.S. ‘to .S. Africa

#Air Tonnes. 5728 210 400 000
Sea Tonnes :869 .847 915 .300 000
874 575 $ 7 125 700 000

Air % Tonnes = 0.7%

SITC Commodities Tonnes $ 10° $/Kg
(afr)
71141 Internal Combustion Engines 218 32.3 148.54
71492 LOffice Machine Parts 310 18.1 58.39
86199 ‘Parts -of Measuring Equipment 100 4.1 41.35
93100 Personail Effects 597 9.7 16.49
73289 Auto Parts 431 3.6 8.31]
('sea)
69524 Hand Tools 364 7.1 19.49
86246 Film 474 8.4 17.71
72220 Apparatus, Breaking 940 8.4 8.87
69523 Hand Tools 414 2.9 7.09
71150 ‘Engines 3 430 24.0 6.86
71921 Pumps 1 059 7.2 6.79
71510 Machine Tools 1161 7.6 6.56
71980 Mechanical Appliances 1 646 10.7 6.52
11 198 144.1 12.86

154



http:ZCommoditi.es

ORIGINAL PAGE IS
TABLE 1-84 OF POOR QUALITY,

U.S. INTERNATTONAL COMMODITY NETWORKS

U.S. to Venezuela 3 417 Air Kilometers
Air Tonnes 40 172 $ 438 000 000
Sea Tonnes 3 013 350 $ 2 054 100 0040

3 053 522 $ 2 492 100 000

Air % Tonnes = 1.3%

SITC . Commodities Tonnes $ 10° $/Kg
(air)
72952 Electrical Measuring Devices 261 12.7 48.99
71492 Office Machine Parts 244 11.2 45,96
73492 Aircraft Parts 259 8.7 33.56
09910 Food NEC 412 11.9 28.75
72499 Telecommunications Equipment 703 15.7 22.32
73289 Auto Parts 8 479 53.3 6.29
(sea)

86171 Medical Instruments 236 3.2 13.48
55120 Synthetic Perfume 274 3.0 11.00
69524 Hand Tools 416 4.4 10.59
72499 Other Telecommunications Equip. 278 : 2.7 9.54
71962 Machine Cleaning 1437 12.1 8.45
71992 Taps and Valves 1 661 10.5 6.33
72220 Apparatus for Breaking 2 820 15.6 5.54
71980 | Mechanical Appliances 5 816 31.2 5.36
71922 Pumps for Gases 5 607 28.6 5.11
71150 Internal Combustion Engines 5 152 26.0 5.04
69523 Hand Tools . 1 088 5.0 4.60
72210 ETectrical Power Machines 10 014 34.6 3.45
73288 Auto Parts 31 791 91.5 2.88

76 948 381.9 4.96
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TABLE 1-85' -

U.S. INTERNATIONAL ‘COMMODITY ‘NETWORKS

U.S. to Morocco 5.:593.:A%r Kilometers -
Air Tonnes 547 $ 23 300 000
Sea Tonnes 645 081 '$ 182 300 1000

‘645 628 $.:205 ;600 000

Air % Tonnes = -0.1%

SITC ‘Commodities | “Tonnes 1$70% | $/ke
{air)
73492 Aircraft Parts - . 70 7.2 102.87
72499 Telecomnunications ‘Equipment’ 702 6.5 | 63.12
73289 Auto Parts 26 0.3 | 12.37
{sea)
72499 Teleconmunications Equipment 21 0.8 34.76
71150 Internal ‘Combustion :Engines 256 1.9 7.28
73289 Auto Parts " 1063 7.6 7.12
72210 Electrical Machines 104 0.7 6.74
71842 ‘Excavating Equipment 1574 10.0 6.29
73330 Trailers and Vehicles 1592 8.3 5.18
12220 Cigarettes 700 3.7 5.31
71713 Weaving Machines 358 1.0 2.88
65352 Woven Fabrics 642 1.7 2.62
6508 49.7 7.64
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TABLE 1-86" -
U.S. INTERNATIONAL COMMODITY NETWORK

" Bolivia to U.S.
Air Tonnes 430
Sea Tonnes 292 009

4 878 Air Kilometers
$ 4 200 000

$ 108 800 000

ORIGINAL PAGE IS
OF POOR QUALITY]

292 439
Air % Tonnes = 0.2%

$ 113 000 000

SITC Commodities Tonnes $ 106’ $/Kg
(air)
94100 Animals 11 0.5 39.37
69524 Hand Tools 23 0.6 25.53
93100 Personal Effects 263 2.0 7.52
(sea)
68710 Tin Alloys 1986 14.2 7.14
28392 Tungston Ore 780 4.7 5.98
07110 Coffee 1607 3.5 2.18
4670 25,5 5.46
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TABLE: ¥-87+

U.3. INTERNATIONAL. COMMODITY NETWORK:

Brazil to U.S. 7 725 Kir KiTometers.

Ajr Tonness T3 29% $ 7155 300 000
Sea Tonnes: 7 170 771 $ 1 57& 600 00O

7184 062 & T 731 900; 00O;

Air & Tonnes. = 0.2%

SITC. Commodities: - Tonnmes $ 10%!  $/kq
(adir)
72941 Ignitiom Equipment: 323 1.7 36..07
72420 Rad¥o: Receivers: 442 12.2 32.90
72930: Thermionic Valves 320! 9.2 28.78
84130 CTothing. & Apparel 341 6.3 [ 18.33
72220 Electrical Equipment. 226 3.0 13.18
83100 Travel Goods: 816: 8.0 9.78
85102 Footwear Leather ‘ 7 070 a6.7 6.61
(sea)
72420 Radio: Receivers | 2 056 40.0: 19.42
03130 Crustacea: 3 649 30.0 8.20:
68710 Tin Alloys T 282 9.2 7.18
85102 Leather Footwear ‘ 16 342 93.7 5.73
07130 Coffee Extracts: 25 677 121.5 4,73
58 544 397.5 6.69
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TABLE 1-88
U.S. INTERNATIONAL COMMODITY NETWORKS

U.K. to U.S.
Air Tonnes 41 572
Sea Tonnes 3 480 010

5 535 Air Kilometers

$ 1 090 000 000
$ 2 793 100 000

3 521 582

Air % Tonnes = 1.2%

$ 3 883 100 000

SITC Commodities Tonnes $ 10 $/Kg
(air)
71142 Jet Engines 487 72.1 147.98
73492 Aircraft Parts 486 55.1 113.22
71150 Internal Combustion Engines 1 597 128.6 80.54
72620 X-Ray Apparatus 568 34.4 60.60
72952 Electrical Measuring Devices 566 32.1 56.70
84144 Garments 561 17.0 30.22
93100 Personal Effects 5 553 106.9 19.25
(sea)

- 89211 Books 680 7.5 11.03
86241 Photo Film 724 9.2 12.61
71491 Dupticating Machines 1 582 13.5 8.54
71980 Mechanical Appliances 4 885 30.0 6.14
66640 Porcelain, China 2 164 12.8 5.93
71921 Pumps 2 967 16.7 5.62
89111 Tape Recorder 19 504 90.4 4.63
89211 Books 10 267 44.9 4.38
71510 Machine Tools 10 897 28.3 2.60
73280 Auto Parts 42 319 76.1 1.80

105 807 775.6 7.33
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TABLE 1-89
U.S. INTERNATIONAL COMMODITY NETWORKS

France to U.S. 6 069 Air Kilometers

Air Tonnes 23 644 $ 636 400 000
Sea Tonnes 2 394 509  $ 1 750 200 000

2 418 153  $ 2 386 600 000

Air ¢ Tonnes = 1.0%

SITC Commodities Tonnes $ 106 $/Kg
(air)
71492 Machine Parts 288 35.9 124.45
86121 Spectacle Frames 377 26.4 70.03
84112 Girls Garments 796 34.7 43.59
84111 Mens Garments 1188 28.9 24.35
55300 Perfumery 690 11.5 16.69
89442 Archery/Tennis Equipment 871 6.1 6.97
02400 Cheese 826 3.0 3.57
(sea)
55110 Resinoids 740 0.8 | 14.60
89442 Skis ~ Tennis Equipment 2 548 26.0 10.18
07130 Coffee Extracts 3 013 26.3 8.73
71980 Mechanical Appliances 1 904 15.6 8.18
55300 Perfumery 2 145 16.0 7.43
71919 Cooling Equipment 5 322 22.1 4.16
73210 Autos <21 998 69.0 3.13
62910 Rubber Tires 50 466 119.1° 2.36°
93 172 451.4 |  4.88
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TABLE 1-90° . ORIGINAL b4y
i
U:S. INTERNATIONAL COMMODITY NETHORKS  OF POOR Quafyr

West Germany to U.S. 6 186 Air Kilometers
Air Tonnes 41 548 $ 805 300 000
Sea Tonnes 3 250 372 . $ 4 635 700 000

3 291 920 $ 5 441 000 000

Air % Tonnes = 1.3%

SITC Commodities Tonnes $ 106 $/Kg
(air)
86121 Spectacle Frames 131 16.2 | 123.73
86171 Medical Instruments 707 34.6 48.94
71713 Machine Weaving 580 21.8 37.59
72220 Electrical Apparatus 795 23.4 29.41
93100 Personal Effects 4 140 77.9 18.81
71980 Mechanical Appliances 1 144 18.4 16.13
(sea)
72620 X-Ray Apparatus 2 676 49.2 18.37
71953 Hand Tools, Mechanical 1 696 23.4 13.81
71410 Typewriters 5 630 62.8 11.15
85102 Footwear, Leather T 659 16.4 9.86
71980 ‘Mechanical Appliances ‘9 314 70.0 7.52
71829 Printing Machines 5 920 40.0 6.71
71921 Pumps 5 128 31.7 6.18
7191¢ Cooling Equipment 10 578 50.3 4.76
73210 Autos 361 240 1 619.0 4.48
73280 Auto Parts 43 737 129.6 2.96
455 075 2 283.7 5.02
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TABLE 1-97 .
U.S. INTERNATIONAL COMMODITY NETWORKS

Italy to U.S. 6 860 Air Kilometers
Air Tonnes - 36 495 $ 693 800 000
Sea Tonnes 3 751 787 $ 1 802 700 000

3 788 282 $ 2 496 500 Q00

Air % Tonnes = 1.0%

SITC Commodities Tonnes $10° | $/xg-
(air)
54170 | Medicaments 154 11.8| 76.52
51200 Organic Chemicals 453 25.4 56.08
84111 Men's Garments 443 14.8 33.31
83100 Handbags 1 146 . 21.4 18.68
85102 Footwear, Leather ’ 11 505 -} 138.3 12.02
(sea)
71962 Machines for Filling 662 12.9 19.52
71712 Knitting Machines 944 8.3 8.74
85101 Footwear 6 912 47.8 6.91
85102 Footwear, Leather 20 938 139.8 6.68
71730 Sewing Machines 2 312 13.2 5.70
71919 Heating Equipment 3 760 18.0 4.78
7329 Motorcycle Parts 3 625 16.7 4.59
73210 Autos 78 610 269.6 3.43
06210 | Sugar, Confectionery 5 318 11.0 2.07
138 797 797.9 5.75
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TABLE 1-92
U.S. INTERNATIONAL COMMODITY NETWORKS

Iran to U.S.
Air Tonnes 524
Sea Tonnesi5 403 128

9 838 Air Kilometers

ORIGINAL PAGE 15
OF POOR QUALITY

$ 18 100 000
$ 1 461 400 000

15 403 652
Air % Tonnes = 0%

$ 1 479 500 000

SITC Commodities Tonnes $10° | $/Kg
(air)
65750 Carpets 143 5.6 39.09
93100 Personal Effects 302 7.2 | . 23.79
(sea)
65750 Carpets 718 16.1 22.46
03130 Crustacea 587 2.1 3.66
21170 Sheepskin 9 435 31.1 3.29
05172 Nuts 5 880 17.5 2.97
17 065 79.6 4.66
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TABLE 1-93.
U.S. ‘INTERNATIONAL COMMODITY NETHORKS

Indonesia to U.S. 13 938 Air Kilometers
Air Tonnes 528 % 9 .800 000
Sea Tonnes 27 275 813 $ 2 979 200 000

27 276 341 $ 2 989 000 00O
Air % Tonnes = (% .

164

(o)
OF POOR QUALITY

SITC Commodities Tonnes $1 05 $/Kg
(air)
72994 Electrical Signals 212 : 4.4 20.96
93100 Personal Effects 156 f 1.4 8.45
03100 Fish 45 0.3 5.27
(sea) : |
68710 | Tin 4 985 35.2|  7.05
55110 Resinoids : 955 5.6: 5.83
03130 Crustacea J 2 087 7.5 3.61
07110 Coffee 66 501 _ 105201 1.58
74941 | 159.4] 2.13
PAGE 1S
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TABLE 1-94
U.S. INTERNATIONAL COMMODITY. NETWORKS

Hong Kong to U.S. 11 097 Air Kilometers
Air Tonnes 45 827 $ 743 400 000
Sea Tonnes 447 116 $ 1 571 300 000

486 943  § 2 314 700 000
Air % Tonnes = 10.4%

SITC Commodities ' Tonnes | $ 10° $/Kg.
(air)
86411 Watches 192 29.6 | 153.70
72830 Thermionic Valves 2 618 85.2 32.53
89720 Jewelry 1 344 23.5 17.46
T 84144 Knit Garments 7 888 112.4 14.25
84112 Women's garments 8 016 86.8 10.83
84111 Men's Garments 3 957 36.1 9.13
89424 Game Equipment 1 872 9.5 5.07
(sea) X
84144 Quter Garments 10 924 - 106.8 8,78
84143 Knit Garments 8 8903 80.1 9.01
84112 Women's Garments 27 410 |  195.5 7.13
72420 | Radio Receivers 19 306 136.3 7.06
84111 Men's Garments ' 16 094 113.2 7.04
84113 Boys Garments 10 453 66.3 6.53
118 967 1 081.3 9.09
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TABLE 1-95

‘U.S. INTERNATIONAL COMMODITY NETWORKS

Taiwan to U.S.

$

10.-895 Ajr Kilometers

418 300 000
% 2 557 700 000

Air Tonnes 28 085
Sea Tonnes ‘1 533 086
1 861 171

Air ¢ Tonnes = 0.2%

$ 2 976 000 000

SITC Commodities Tonnes 13 ]QB. $/Kg
( a?'i:r‘)
72930 Valves 684 65.7| 96.03
86140 Cameras 280 | 17.6] 62.89
84130 Apparel ‘ 864 E 16.21 - 18.75
72499 Telecommunications Equipment 197 | 31.5| 16.05
84143 ‘Garments 2 813 31.0{ 11.04
84144 Garments | 4 895 | 45,01 9.18
(sea) '
84143 Garments 9 796 81.8 8.35
84130 Clothing 5 ‘004 37.6| 7.52
72420 ‘Radio Receivers 11 731 82.1. 7.00
84144 Garments ‘ 34 188 225.9 6.61
72499 Telecommunications ‘Equipment’ 23 179 150.6 6.50
72410 TV Receivers 30 235 187.4 6.20
125 637 972.4 7.74
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TABLE 1-96
U.S. INTERNATIONAL COMMODITY NETWORKS ORIGINAL PACE IS
OF POOR QUALITY]
Japan to U.S. 8 808 Air Kilometers
Air Tonnes 80 098 $ 1 621 900 COO
Sea Tonnes 12 416 974 $ 13 809 800 000
12 497 072 $ 15 431 700 000
Air % Tonnes = 0.7%

SITC Commodities Tonnes $ 108 $/Kg
(air)

71430 Statistical Machines 492 | 40.1 81.49

. 86140 Cameras 1614 112.8 69.82

86112 Optical Elements 1 090 55.4 50.81
72499 Telecommunications , i

Equipment 17 962 ‘ 385.8 21.48

- 71420 Calculating Machines 6 505 98.9 15.20

89111 Gramophones 4 272 62.4 14.62

(sea} ‘
71420 Calculating Machines 9.718 134.1 13.80
71491 Duplicating Machines 11..570 106.5 9.20
T 72499 Telecommunications

Equipment 65.014 573.4 8.82

89111 Gramophones 69 004 598.6 8.67

72410 TV Receivers 77 956 583.5 7.48

71730 Sewing Machines 16 680 95.2 5.21

93292 Motorcycle Parts 7 782 37.7 4.85

73291 Motorcycle Parts 101 235 413.8 4.09

390 894 3 298.2 8.44
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TABLE 1-97

U.S. INTERNATIONAL. COMMODITY. NETWORKS

Australia to U.S.
’ Air Tonnes: T 2292

e

1Z 053 ATr Kilometers
58. 600- 000

Sea. Tonnes: 5 165 912 $ 1 138:300. 000

5 168 204 $ 1 196 900 000

Air ¢ Tonnes: = 0.04%

168

SITC . Gommodities . Tonnes 108 | $/xe
fair) %
73492 Aircraft Parts 63 3.3 | 52.44
93100 Personnal Effects 672 f 22.3 | 33.22
54199 Pharmaceutical Goods 79 © 1.6 | 20.58
03130 Crustacea 153 © 2.0 | 12.82
89442 Nets, Skis 92: 0.4 | 3.4
{sea): ,
03130 Crustacea 5 256 53.3 10.15
68130 Nickel Alloy 3 468 16.1 4.62
26210 Sheep- Woo1 12 520 4 20.1 2.24
22 303 1179.1 5.34
R 18
gﬁ&ﬂa
ORI " sy




TABLE 1-98 DRIGINAL PAGE IS
U.S. INTERNATIONAL COMMODITY NETWORKS  OF POOR QUALITY

Nigeria to U.S. 8 440 Air Kilometers
Air Tonnes 106 $ 1 500 000
Sea Tonnes 50 339 218 $ 4 935 900 000
' 50 339 324 $§ 4 937 400 000
Air % Tonnes = 0%

SITC Commodities ' Tonnes $ 108 $/Kg
{air)
93100 Personal Effects ' 44 1.1 23.30
03100 Fish 53 0.3 4.78
(sea)
21170 Sheep Wool 272 1.6 5.1
21160 Lamb Wool 279 1.2 4.25
28399 Ores 222 0.7 3.34
870 4.9 5.63
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TABLE 7-99
U.S. TINTERNATIONAL -COMMODITY ‘NETWORKS

S, Africa to U.S.

12 553 Air Kilometers

Air Tonnes 534 -$ 270 700 ‘000
Sea Tonnes 2 228 585 $ 362 ‘500 000
2229 119 $ 633 200 000
Air % Tonnes = 0% '
SITC Commodities Tonnes $ 106 'S/ Kg
{air)
93100 Personal Effects 170 6.1 35.84
89211 Books 33 0.1 1.33
{sea}
03130 _ Crustacea 3368 35.7 10.59
93100 Personal Effects 1244 5.9 4.75
68310 ‘Nickel Alloys 2444 10.4 -4.26
21170 Lambs Wool 358 1.2 3.4
7617 59.4 7.80
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TABLE 1-100 é;fﬁ}H“AlizvugE s
U.S. INTERNATIONAL COMMODITY NETHORKS OOR QUaLspy

Venezuela to U.S. 3 418 Air Kilometers
Air Tonnes’ 7174 % 40 600 000

Sea Tonnes 52 126 980 $ 3 521 900 000
52 134 154 $ 3 562 500 000

Air % Tonnes = 0%

SITC Commodities Tonnes $ 10° $/Kg
(air)
03130 Crustacea 3 186 17.6 5.52
03202 Mollusks 581 1.9 3.26
03120 Fish, Dried 138 0.4 - 2.36
(sea)
71910 Cooling Equipment 35 0.2 | 6.03
03130 Crustacea - 105 0.6 5.45
07232 Coca Butter 295 1.0 3.17
93100 Personal Effects 4 691 10.0 2.13
07110 Coffee 17 559 35.0 1.99
' 26 590 66.7 2.51
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TABLE 1-101 ¢ .
U.S. INTERNATIONAL COMMODITY NETWORKS

Morocco to U.S, 5 593 Air Kilometers
Air Tonnes 316 § 4 700 000

Sea Tonnes 134 809 $_11 500 000

135 125 $ 16 200 000

Air % Tonnes = 0.3%

SITC Commodities Tonnes $ 10 $/Kg
(sea)

65750 Carpets 34 0.3 7.93

29291 Vegetable Extracts 90 0.6 6.99

65220 Cotton Fabrics 158 0.4 2.69

05450 Fresh Vegetables 520 0.8 1.51

802 2.1 2.62

U.S. international airfreight markets. - The relationship of inter-
national airfreight transport to external trade is similar to that of
passenger tourism in that an understanding of developments require a general
awareness of trade or tourism patterns, whichever the case. Figure 1-37 shows
the basic data flow for U.S. international airfreight markets. As noted
previously, U.S. trade data with all partner countries are available in terms
of both dollar value and weight at the SITC five-digit level. This universal
data set provides a well-documented cross section of the current status of air
transport in interregional freight markets. Figure 1-38 (Reference 1-26)
traces the tonne-kilometer growth from 1960 to 1976 for airfreight carried
by all classes of U.S. air carriers. Over the full period the annual growth

rate exceeded 44 percent. From 1968, growth occurred at a 12-percent annual
rate.
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Figure 1-37. U.S. International Airfreight Markets Data Flow

173



¥L

" 1500

TONNE KILOMETERS (MILLIONS)

3500

3000

2500

2000

1000

500

0

L { | Il i } 1 [ i 1

1960

1962

Figure 1-38.

1964 1966 1968 1970 1972 1974

U.S. International Scheduled Airfreight Traffic - 1960-1976

1976



|
The task of evaluating U.S. international airfreight markets presented ‘

a problem similar to that in the U.S. commodity networks. The following
markets were chosen relative to the commodity networks established above.

Selected U.S. International Airfreight Markets

1. NYC to Germany

2. NYC to UK

3. NYC to Brazil

4. Los Angeles to Japan

5. Los Angeles to Indonesia
6. Germany to NYC

7. UK to NYC

8. Brazil to NYC

9. Japan to Los Angeles
10. Indonesia to Los Angeles

These markets were chosen mainly on the basis of their ability to
generate airfreight tonnage. One of the exceptions was the Indonesian market.
It was selected because of its key geographical location in the Pacific area,
and its growth potential based on natural resources and available tabor.

Computer outputs are available from a program which processes the total
export and import data bases by customs district and country pair. The pro-
gram sorts high to Tow on both sea and air tonnes. Tabie 1-102 fists the
10 selected airfreight markets for analysis. Data for air tonnes, screened
sea tonnes, and total sea tonnes have been tabulated to show the magnitude
differential; ai? percentage of sea has also been computed. It is significant
to note that of these 10 international markets, screened commodity tonnes
drops to only 25 percent or 5.1 million tonnes from 20.0 million tonnes. This
narrows the magnitude of the more Tikely air-eligible product spectrum. Total
air tonnes have been projectéd onto a world map in Figure 1-39.
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TABLE 1-102

SELECTED U.S. INTERNATIONAL AIRFREIGHT MARKETS

Air % of Air %
Total Screened Total Screened of
Selected Markets Air Tonnes | Sea Tonnes | Sea Tonnes Sea Total Sea
NYC to Germany 30 272 199 853 241 005 15.1 11.1
Germany to NYC 26 386 570 442 655 852 | 4.6 3.9
NYC to UK 34 542 262 604 498 183 13.2 6.5
UK to NYC 21 910 500 176 882 362 4.4 2.4
NYC to Brazil 9 927 138 223 153 317 7.2 6.1
Brazil to NYC 10 354 214 413 254 584 4.8 4.1
LAX to Japan 9 047 714 930 2 324 730 1.2 0.4
Japan to LAX 22 948 2 408 832 2 426 708 1.0 1.0
LAX to Indonesia 512 34 264 53 949 1.5 1.0
Indonesia to LAX . 67 10 165 |13 310 442 0.7 -
165 965 5 080 902 |20 801 132 3.3 0.8
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Historical air tonnes {1967-1976) were developed for the 10 pilot U.S.
international airfreight markets. Table 1-103*%abu1ates the air tonnage flow
for beginning (1967) and ending years (1976)
puted for the 9 years and are indicated for the custom district-country flow.
The same data were organized for total U.5. to these same countries and’ are

also tabulated.

higher than custom district growth for the markets.

Average growth rates were com-

On balance, it can be observed that U.S. growth overall is

The individual trends are

plotted in Figures 1-40 and 1-41 where the disparity in growth is more

obvious,

through 1976 in addition to percentage gain or loss by year.

Table 1-104!1{sts the actual air tonnes carried per year from 1972
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SELECTED U.S. INTE

TABLE 1-103
RNATIONAL AIRFREIGHT MARKETS

9-YEAR GROWTH

By Market Custom All U.S. Customs.
District Districts
Avg. Avg.
Tonnes Aggggl Tonnes AE:?Z]
Markets 1967 1976 % 1967 1976 %
Markets {exports)
NYC to Gefmany {15 237 |30 272 1" 20 089 |48 175 16
NYC to UK 21 199 | 34 542 7 29 951 |59 726 11
NYC to Brazil 1 837 9 927 49 2 794 {15 933 52
LAX to Japan 1 674 9 047 48 10 208 |36 970 29
LAX to Indonesia 45 512 | 115 153 1 609 | 105
Five Market Average 12.3 17.4
Markets (imports)
Germany to NYC 15 893 | 26 386 7 20 492 (41 548 11
UK to NYC 10 101 | 21 910 13 15 992 [41 572 18
Brazil to NYC 327 |10 354 | 340 526 |13 291 | 269
Japan to LAX 1357 |22 948 | 176 11 473 |80 098 66
Indonesia to LAX 13 67 46 40 527 | 135
Five Market Average 21.7 29.4
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Having chosen the markets and having made computer runs of those markets
with total tons and dollars by mode, it is necessary to look at each market by
its principal commodity trade. Douglas has developed a simple but effective
computer "cumulative listing" of all commodities in a region-to-region flow.
This report arrays the commodities by average $/kg from high to Towest value.
This output 1ists all air and surface dollars and kilos in the data base. The
report is extremely useful in identifying commodity mix and trade imbalance by
Each individual record is printed, and a cumulative total

direction of flow.
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TABLE 1-104
CUSTOMS DISTRICT
TRAFFIC CARRIED,

1972 - 1976
AIR TONNES
1972 1973 1974 1975 1976
Tonnes | Tonnes % Change | Tonnes % Change | Tonnes % Change | Tonnes % Change

NYC - Germany 26 695 32 358 21 33 627 4 28 132 (16) 30 272 8
Germany « NYC 27 090 27 002 0 26 063 (3) 21 318 (18) 26 386 24
- NYC-UK 33 480 44 850 34 47 237 5 36 745 (22) 34 542 (6)
UK - NYC 23 962 | 23 041 (4) 26 928 | 17 23 779 | (12) 21 910 (8)
NYC - Brazil 5 948 8 921 50 12 568 41 9 527 (24) 9 927 4
Brazil - NYC 7 704 11 004 43 11 017 0 10 848 (2) 10 354 (4)
LAX - Japan 6 237 12 342 98 11 780 (4) 10 223 (13) 9 047 (11)
Japan - LAX 14 009 11 989 (14) 12 810 7 13 206 3 22 948 26
LAX - Indonesia 95 157 65 312 99 371 19 521 38
Indonesia - LAX 21 58 176 60 3 60 0 67 12
45 241 1 171 722 18 182 402 6 154 209 (15) 165 965 | 8
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T
is maintained. More than 23 000 tonnes moved from NYC to West Germany by
air mode: in 1976 with a value of more than $8.15/kg. The report of sea. flow

is used to identify the more likely air potential product groups.

To gain further insight about specific commodity groups, (i.e., industries
and products) both U.S. exports and imports were aggregated by commodity group
on the computer. Table 1-105 is page 1 of a specialized commodity report
sorted by highest air tonnes. This provides a priority shopping 1list of the
top commodities which consistently generate the majority of air traffic.

Table 1-106 is the same data sorted on highest percent air penetration.
These two reports can be used jointly to perform preliminary market assessments
by industry and product.

Particular airfreight markets seem to develop an identity and uniqueness
of their own. For instance, the seasonality aspect of one market will vary
markedly from another when a month-to-month profile is plotted. Figures 1-42
through. 1-46 are plots of air tonnes as they varied from month to month
during 1976 for all 10 U.S. international air markets. A good example of .
seasonal contrast is illustrated in Figure 1-43 which describes the NYC-to-UK
and UK-to-NYC markets. It is evident that demand for capacity rose rapidly
during Tate January in the NYC-to-UK market and continued through June at
which time demand fell by almost 20 percent to rise again to a higher pattern
for the fall season. The backhaul from the UK, by comparison, fluctuated
between 10 percent and 15 percent and was guite consistent with exception of
Christmas time when purchase demand is usually highest. Certainly, seasonal
demand is one economic phenomenon that must be contended with if an air carrier
is to operqte successfully.
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TABLE 1-105
AIR PENETRATION BY SITC

{SORTED BY HIGHEST AIR TONNES)

PAGE
YEAR TO DATE A5 OF DEC 19,

VESSEL AIR
VALUE WEIGHT VALUE WE [GHT AIR/TOT
CODE COMMODITY (8) {TONKES) (s} ( TONNES) (PERCENT)
93100 |PERSONAL EFFECTS 402 54% 791 276 334 883 494 862 51 237 15.8
85102 [FOOTWEAR OF LEATHER 888 059 275 195 M3 325 943 299 33 229 14.5
84117 [WOMEN GIRLS INFANTS QUTER GARMENTS HOT KNITTED OR CROCHETED 400 B3 775 56 430 106 255 335 24 780 0.5
B4144 |OUTER GARMENTS KNITTED CROCHETED NOT ELASTIC NOR RUBBERIZED 572 365 768 80 565 324 174 129 23 425 22.5
72499 |OTHER TELECOM. EQUIPMENT 80% 928 368 95 293 472 465 587 21 821 18.6
84111 [MEN BOYS GUTER GARMENTS NOT KNITTED OR CROCHETED 279 203 549 37 671 181 210 806 13 732 28.8
29272 [FOLTAGE BRANCHES 5 983 298 5 640 23 127 709 13 256 70.2
72930 [ THERKIORIC, ETC. VALVES AKD TUBES, PHOTOCELLS, TRANSISTORS 54 959 098 5 735 1027 476 11 11 244 66.2
84143 | UNDER GARMENTS KNITTED CROCHETED NOT ELASTIC NOR RUBBERIZED 367 380 763 48 403 120 977 552 10 188 17.4
71420 | CALCULATING MACHINES, ACCOUNTING MACHINES AND SIMILAR MACHIMES 185 742 418 15 751 139 659 573 9 241 37.0
84130 [APPAREL AKD CLOTHING ACCESSORIES OF LEATHER 134 130 068 16 252 161 619 124 8143 3.4
29269 | LIVE PLANTS NES . 1 015 894 1 472 12 409 833 7 459 63.5
89442 [ ARCHERY EQUIPMENT BALLS HETS SKIS 183 972 113 45 987 60 198 292 7 047 13.3
72420 | RADIQ BROADCEST RECEIVERD 776 981 596 101 179 124 308 247 7 006 6.5
03130 | CRUSTACEA AND MOLLUSCS, FRESH, CHILLED, FROZEN, SALTED OR DR 461 351 706 97 688 37 989 792 6 739 6.5
89300 [ARTICLES OF ARTIFILIAL PLASTIC MATERIALS, N.E.S. 455 984 353 172 615 67 650 5§54 6 709 3.7
83100 | TRAVEL GOODS, HANDBAGS AND SIMILAR ARTICLES 250 780 527 72 957 75 213 659 6 627 8.3
73280 MOTOR VEHICLE PARTS 185 967 671 563 760 21 472 6N 6 335 1.1
72220 | APPARATUS FOR MAKING AND BREAKING OR PROTECTING ELECTRICAL C 114 288 948 23 456 156 962 316 6 228 21.0
89111 | GRAMUPHONES TAPE RECORDERS ETC 845 832 942 118 834 88 573 960 6 (a8 4.9
0546¢ |OTHER FRESH VEGETABLES 17 303 020 41 721 3 000 948 5 673 12.0
84113 |MEN BOYS UNDER GARMERTS NOT KRITTED OR CROCHETED 260 335 467 43 072 56 946 250 5 064 10.5
71150 | INTERNAL COMBUSTION ENGINES, OTHER THAN FOR AIRCRAFT 450 910 662 152 320 192 281 129 4 763 3.0
72210 | ELECTRIC PGWER MACHINERY 180 806 687 8t 184 - 54 269 T4 4 240 £.0
61140 | LEATHER OF GTHER BOVIKE CATTLE AND EQUINE LEATHER 531 591 484 11 240 33 422 308 4162 27.0
51200 | ORGANEC CHEMICALS 036 979 618 1 400 422 130 133 558 413 0.3
89241 | TRANSFERS 8 046 233 2 166 18 377 816 4 056 65 2
89423 | TOYS NES 214 427 514 97 380 20 407 617 4 045 4.0
89424 | INDDOR GAME EQUIPHENT 64 473 093 29 673 20 185 392 3784 11.3
89720 | IMITATION JEWELRY 41 241 101 7 874 70 612 962 3563 31.2
03100 | FISH, FRESH AND SIMPLY PRESERVED 5 456 1 15 20% 977 3538 100.0
71492 | PARTS OF OFFICE MACHENERY NES 66 645 751 7 000 249 949 136 3498 33
85101 | FOOTWEAR OF RUBBER CR PLASTIC 340 275 825 124 410 21 374 045 3461 2.7
711980 | MACHINERY AND MECHANICAL APPLIANCES, N.E.S. 193 359 225 46 368 48 307 275 3 347 6.7
03110 | FISK, FRESH, CHILLEL OR FROZEN. 595 520 486 554 575 § 395 432 3157 0.6
72505 | ELECTRIC SPACE HEATING EQUIPMENT, ETC. 261 959 548 67 127 18 774 798 312z 4.4
72994 | ELECTRIC SOUND VISUAL SIGNALLING APPARATUS NES 19 387 804 2 969 63 508 413 2 942 49.8
72852 | OTHER TLECTRICAL MEASURING AND CONTROLLING INSTRUMENTS AND A G1 067 906 5514 150 214 243 2 684 2.7
89211 | PRINTED BOOKS PAMPHLETS ETC 111 836 509 42 121 20 253 184 2 631 6.0
05195 | TROPICAL FRUIT OTHER THAN BAYANAS FRESH 4 613 150 24 574 582 784 2 637 5.7
86171 | MEDICAL INSTRUMENTS AND APPLIANCES 27 335 254 5 024 69 535 D43 2578 3:.9
26140 | PHOTOGRAPAIC CAMTRAS (OTHER THAN CINEMATOGRAPHIC) 92 133 920 2 625 161 678 430 2 539 49.2
B4125 | CORSETS SUSPEKCZLRS CLRTERS ET SIMILIA 23 947 686 2 424 31 671 633 2 521 51.9
65351 | FABRICS WOVEN €OAT, SYNTHETEC FIBRES EXC. PILE OR CHERILLE 132 265 134 18 295 35 392 908 2 504 12.0
89299 | ADVERTISING CATALOGUES CHARTS TICKETS ETC 29 398 %09 6 507 16 223 041 2 381 26.8
71921 | PUMPS FOR L1QUIDS 104 356 350 24 019 28 974 583 2327 &.8
01110 | FRESH QR FROZEN BEEF 696 367 130 567 827 3 653 609 2 308 (.4
65220 | COTTGI FABRICS, WOVEY, OTHER THAN GREY (BLEACHED, DYED, MERC}) 113 440 986 25 607 22 628 793 2 306 5.3
71510 | MACHINE=TOOLS FOR ‘JORKING METALS 273 395 357 233 533 16 641 295 2 257 10
71713 | MACHINES AUXIL WEAVING KNITTING MACHIMES 53 757 132 8 162 62 074 972 2 234 21.5
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TABLE 1106
AIR PENETRATION BY SITC

(SORTED BY HIGHEST PERCENT AIR PENETRATION)

L i PAGE
_ YEAR TO DATE AS OF DEC 19,

VESSEL _AIR L
L. VALUE HE]GH] viLliE MEIGHT AIR/TOT
CODE COMMODITY (s} { ToHNES ($) { TONKES) {PERCENT)
00130 {SWENE - LIVE o 0 39 469 iz 100.0
00Y40 [POULTRY - LIVE 0 0 _ 152 549 1 100.0
03100 [FISH, FRESH AND SIMPLY PRESERVED 5 456 1 15 209 977 3 538 100.0
61194 [PARCHMENT DRESSED LEATHER 0 0 147 019 2 100.0
66720 |DIAMONDS {DTHER THAN INOUSTRIAL DIAMONDS), NOT SET OR STRUNG 8 650 0 128 610 928 3 100.0
68121 |PLATINUM £TC UNWROUGHT PARTLY WORKED NOT ROLLED .0 0 269 392 059 59 100.0
89714 |ARTICLES PEARLS PRECIOUS STONES 87 872 0 12 312 600 29 100.0
89951 |HEARENG AIDS 8 052 0 10 634 207 16 100.0
89991 |ARTICLES MADE FROM GUT 691 0 893 575 64 100.0
00150 |HORSES AKD MUEES - LIVE Jz 123 6 21 807 266 Bl4 9.3
89711 |JEWELRY PRECIOUS METAL 215 352 2 154 333 383 217 99,1
86411 |POCKET WATCHES WRIST WATCHES OTHER WATCHES 1 965 934 13 228 115 628 904 98.6
86412 |WATCH MOVEMENTS ASSEMBLED 673 359 A 135 728 495 276 98.6
71142 |JET AND GAS TURBINES FOR ALRCRAFT 309 384 12 93 222 817 692 98.3
65405 |OTHER TULLE NET FABRICS LACE 28 B85 1 1 635 457 50 98.0
00110 |CATTLE - LIVE 76 525 9 3 999 327 335 97.4
94100 |AHIMALS HES INCL Z0D ANIMALS DOSS ARD CATS 80 362 17 5 402 438 435 96.2
86121 |FRAMES FOR SPECTACLES ETC 1 306 B59 48 78 256 493 1078 95.7
61192 |LEATHER GOAT KID SKINS 1175 852 84 27 027 880 1 631 95,7,
68111 |SILVER UNYROUGHT PARTLY WORKED HOT ROLLED 7 810 348 61 112 594 928 829 93.1
86414 |WATCH CASES PARTS THEREOF 2 332 914 64 55 460 727 792 92.5
84123 [TIES BOW TIES CRAVATS 286 187 27 7 187 029 185 87.3
89952 |ORTHOPAEDIC APPL ARTLF PARTS OF BODY AND FRACTURE APPL. 1 441 272 138 § 224 775 852 86.1
, 66740 ISYRTHETIC PRECTOUS STOHES NOT SET OR STRUNG 67 833 1 6 899 391 6 85.7
54150 |HORMONES 173 608 15 30 307 747 83 84.7
29269 |LIVE PLANTS NES 1 015 894 1472 12 409 839 7 459 83:5
86192 |BALANCES 838 895 47 5 590 202 168 78.1
73410 |AIRCRAFT 9 396 464 201 81 815 221 §87 77.4
" 86300 |DEVELOPED CINEMATOGRAPHIC FILM 1 067 008 102 16 070 617 343 ~77.1
65313 [PILE CHENILLE FABRICS SILK 17 803 1 143 973 3 75.0
89292 PLANS DRAWIHGS INDUSTRTAL COMMERCIAL PURPOSES HOT PRINTER 93 562 L 17 3 664 681 a4 7231
29272 |FOLIAGE BRAHCHES 5 983 293 5640 23127 109 13 256 70.2
84201 |ARTICLES OF FURSKINS 4 103 407 326 18 252 733 700 58.5
71430 |STATISTICAL MACHINES, E.G., CALCULATING FROM PUNCHED CARDS © 24 128 017 8l2 95 538 659 1 756 63,4
89602 |ORIGINAL ENGRAVINGS PRINTS ANO LITHOGRAPHS 428 093 26 7 498 146 55 67.9
86104 [TECHNICAL DEMONSTRATION MODELS 132 874 13 280 791 27 67.5
89143 [MUSICAL INSTRUMENT STRINGS 573 800 49 761 355 a3 67.5
12210 |CIGARS AND CHERDGTS 6 656 971 572 12 792 855 1145 6.7
66710 JPEARLS, NOT SET QR STRUNG 1 066 787 4 9 794 910 8 66.7!
€5322 {PILE CHENILLE FABRICS WOOL FENE ANIMAL HAIR 1 257 757 124 3 306 935 242 66.2
72930 |THERMIONIC, ETC. VALVES AND TUBES, PHOTOCELLS TRANSISTORS 54 959 Q9B 5735 1 027 476 111 1 244 66.2
89241 |TRANSFERS & 046 233 2166 18 377 816 4 056 65.2
5419% |OTHER PHARMACEUTICAL GOODS 955 507 51 2 090 617 9 4.8
61230 [UPPERS, LEGS AND OTHER PREPARED PARTS OF FOOTWEAR OF ALL MATE 1 566 696 253 5 632 610 448 63.9
86429 |CLOCK AND WATCH PARTS HES 3 420 132 338 54 653 209 599 63.9
89995 |WIGS FALSE BEARDS SWITCHES ETC 133 305 07 ~ 1043 34 521 909 1 769 62.9
29197 |NATURAL SPONGES 175 306 15 766 134 25 62.5
86112 |OPTICAL ELEMENTS MOUNTED 28 308 934 720 70 279 284 119 62.4
29113 JIVORY AND WASTE 235 818 14 582 303 23 62.2
84151 |HEADGEAR OF FELT 550 611 32 1 256 684 42 56.8
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A preliminary evaluation pas been performed for the 10 U.S. international
airfreight markets, Tab]es 1-107 through 1—116 The NYC to Germany market
for example, Table 1~ 107 Tists 25 separate commodity flows of which 10 were
by air and 15 were by vessel. They were selected. from special annual data
1istings referred to prior as "cumulative listings." The data show that of
over 271 000 tonnes moving through the Port of New York in 1976 to West Germany,
over 30 000 tonnes or 11.2 percent actually went by air, which is rather high
air penetration. The 25 commodities listed in the table are intended to relate
a few of the high-value products currently moving by air, but more importantly
indicate commodities of reasonably high value and of significant tonnage
moving by sea, which represent likely air-eligible product groups.

To further characterize the 10 U.S. international airfreight markets,
data from the Official Airline Guide (0AG) (Reference 1-5) was utilized to
accomplish an analysis. A Douglas-developed cargo computer program inputs
the passenger and cargo flight schedules by city-pair and aircraft type and
outputs capacity tonnage offered.

Aircraft capacities are calculated upon the basis of the cubic capacity
available and on assumed average density of the onboard loads. The following
density assumptions apply to the aircraft type serving the selected markets:

Aircraft Type Assumed Average Density
Freighter {(AF) 163.4 kg/cu meter
Passenger (PAX)

Bulk 115.3 kg/cu meter

LD3 Container 140.9 kg/cu meter

LD7 Container 163.4 kg/cu meter

Cargo capacity for passenger aircraft is based upon an average number of
seats for each passenger aircraft type. Assuming 100-percent passenger load
factor, 0.127 cubic meters of capacity are deducted for each seat and allocated

190
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TABLE 1—197
U.S. INTERNATIONAL AIRFREIGHT MARKETS
NYC to Germany 6 186 Air Kilometers
Air Tonnes 30 272 $ 1 030 900 000
Sea Tonnes 241 005 $ 664 100 000
271 277 $ 1 695 000 000
Air % Tonnes - 11.2%
SITC Commodities Tonnes $ 10° $/Kg
{air)
72930 Thermionic Valves 552 90.7 164.31
73492 Aircraft Parts 380 34.0 89.47
72499 Telecommunications Equipment 394 30.6 77.66
71430 Statistical Calculating Machines 620 45.0 72.58
72952 Electrical Measuring Devices 1 058 66.4 62.75
71492 Office Machine Parts 3 150 159.2 50.54
86199 Parts of Measuring Equipment 670 37.7 56.26
72210 Electrical Power Machinery 360 8.1 22.50
86169 Photo Equipment 2 410 38.1 15.80
73289 Auto Parts 388 4.1 10.57
(sea)
86246 Motion Picture Film 1 462 32.1 21.95
71160 Gas Turbines 803 10.4 12.95
86169 Photo Equipment 869 8.9 10.24
71510 Machine Tools 1 056 10.1 9.56
86243 Cloth, Sensitized 1 630 12.0 7.42
72210 Electrical Power Machinery 2 187 13.0 5.94
12220 Cigarettes 1 004 5.4 5.38
71915 Refrigerators 1 290 8.8 6.82
71931 Loading Machines 2 196 10.3 4.69
71150 Internal Combustion Engines 2 761 11.9 4,31
72930 Thermionic Valves 4 940 21.0 4.25
71932 Forklift Trucks 2 076 8.8 £.23
73289 Auto Parts 10 980 43.3 3.94
71842 Excavating Equipment 2 128 7.7 3.62
71220 Agricultural Machines 1 362 4.8 3.52
46 726 722.5 15.46
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TABLE 1-108
U.S. INTERNATIONAL AIRFREIGHT MARKETS

Germany to NYC 6 186 Air Kilometers
Air Tonnes 26 386 $ 566 400 000

Sea Tonnes 655 852 $ 1 549 800 000

682 238 $ 2 116 200 000
Air % Tonnes - 3.9%

SITC Commodities Tonnes | $ 10% | $/kg
(air)
86134 Microscopes 158 10.5 66.46
86171 Medical Instruments 542 25.5 47.05
71430 Statistical Machinery 471 20.6 43.74
71713 | Weaving Machinery 549 21.0 | 38.25
72620 X~-Ray Apparatus 432 14.5 33.56
72220 Electrical Apparatus 466 11.3 24.25
81980 Mechanical Appliances 805 14.2 17.64
71921 Pumps 526 7.0 13.31
71510 Machine Tools 489 3.3 6.75
(sea)

72620 X-Ray Apparatus 2 3561 44.5 18.93
71730 Sewing Machines 771 10.8 14.01
71923 Filtering Equipment T 028 i1.6 11.28
71410 Typewriters 5 442 61.1 11.23
89111 Gramophones 1 177 11.5 9.77
54110 Vitamins 1 057 8.5 8.04
71980 Mechanical Appliances 3794 30.0 7.90
53101 Organic Dyestuffs 3 910 30.5 7.80
71921 Pumps 1 368 10.0 7.31
71829 Printing Machines 3 911 26.0 6.65
71712 Weaving Machines 2 249 13.9 6.18
73291 Motorcycle Parts 2 481 13.2 5.32
73210 Autos 65 320 278.0 4.26

99 297 677.5 6.82

ORICINATY PAGH I
OF POOR QUALITY]
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TABLE 1-109
U.S. INTERNATIONAL AIRFREIGHT MARKETS

NYC to UK 5 535 Air Kilometers
Air Tonnes 34 542 $ 1002 200 000
Sea Tonnes 498 183 $ 817 400 000
532 725 $ 1 819 600 000
Air % Tonnes - 6.5%

SITC Commodities Tonnes $ 108 $/Kg
(air)
73492. | Aircraft Parts 560 49.3 88.04
72952 Electrical Measuring 734 45,6 62.12
71430 Statistical Machines 657 38.6 58.75
71492 Office Machine Parts 2 964 143.0 48.25
72220 Apparatus for Breaking 644 22.4 34.94
71980 Mechanical Appliances 836 20.5 24.52
72210 Electrical Power Machinery 529 g.7 18.34
86169 Photo Equipment 788 12.7 16.12
71842 Excavation Equipment 761 8.4 12.35
89120 Phonograph Records 603 7.0 11.61
89298 Prints and Photos 429 4.1 9.56
(sea)

51203 Suifa Drugs 647 27.8 42.96
86246 Motion Picture Film 1 091 18.0 16.49
71510 Machine Tools 2 282 18.7 8.20
71922 1 270 10.0 7.87
89120 Phonograph Records 1 292 10.0 | 7.74
71980 Mechanical Applicances 1 472 9.5 6.45
72210 | Electrical Power Machinery 1 369 8.1 5.92
65351 Woven Fabrics 857 4.7 5.48
71150 Internal Combustion Engine 4 850 23.0 4.74
55229 Cotton Fabrics 1 950 8.6 4.41
71842 Excavating Equipment 3 943 16.7 4,24
73289 Auto Parts 9 801 37.2 3.80
72930 Thermionic Valves 8 507 31.0 3.64
89211 Book-pamphiets 6 077 19.7 3.24

54 913 605.3 11.02
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TABLE 1-110
U.S. INTERNATIONAL AIRFREIGHT MARKETS

UK to NYC
Air Tonnes
Sea Tonnes

5 535 Air Kilometers
21910 $ 510 000 000
882 362 $ 1 042 300 000

904 272 $ 1 552 300 000
Air ¢ Tonnes - 2.4%

SITC Commodities Tonnes $ 106 $/Kg
(air)
68111 Silver, Unwrought 150 22.6 150.66
73492 Aircraft Parts 168 18.9 112.50
71150 Engines 567 29.0 51.14
86414 MWatch Parts 166 7.1 42.77
72952 Electrical Measuring 248 10.1 40.72
84144 Quter Garments 483 14.9 30.85
71713 Weaving Machines 501 11.2 22.35
85102 Leather Footwear 306 4.5 14.70
89211 Books 533 5.7 10.69
73280 Motor Vehicle Parts 407 2.4 5.90
(sea)
86241 Photo Plates 722 g.1 12.60
71953 Hand Tools 405 4.3 10.61
71410 Typewriters 1 056 8.9 8.43
71491 Duplicating Machines 1 082 8.0 7.40
66640 China-Porcelain 1714 11.0 6.42
71980 Mechanical Appliances 1 588 8:6 5.41
71921 Pumps . 1 215 6.3 5.19
89111 Tape Recorders 16 965 84.2 4.69
73210 Autos 15 233 68.8 4,52
89211 Books 8 71¢ 38.4 4.40
89423 Toys 3 540 14.3 4.04
56 765 388.3 6.84
ORIGINAT! PAGE IS
OF POOR QUALITY
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TABLE 1-111
U.S. INTERNATIONAL AIRFREIGHT MARKETS

NYC to Brazil 7 725 Air KiTometers
Air Tonnes 9 927 $ 267 500 Guo
Sea Tonnes 143 390 $ 591 300 000
153 317 $ 858 800 000
Air % Tonnes - 6.5%

SITC Commodities Tonnes $ 10° $/Kg
(air)

- 73492 Aircraft Parts 298 20.9 70.13
72930 Thermionic Valves 285 15.3 63.68
71492 0ffice Machine Parts 555 21.8 39.28
72499 Telecommunications Equipment 913 30.6 33.52
72220 Electrical Apparatus 248 5.2 20.96
73170 Parts R.R. Locomotive 524 5.2 9.92
73289 Auto Parts 694 6.3 9.07

(sea)

72952 Electrical Measuring 361 9.0 24,93
86246 Motion Picture Film 772 13.8 17.88
71954 Tool Parts 404 4.4 10.89
71992 Valves ] 716 7.3 10.19
86169 Photo Equipment 1 075 10.4 9.67
72220 Electrical Apparatus 2 423 22.0 9.08
71510 Machine Tools 7 865 65.2 8.29
73170 Parts R.R. Locomotive 3 350 25.8 7.70
71150 Internal Combustion Engines 3 396 '22.6 6.65
72210 Electrical Power Machine 2 243 13.6 6.06
71922 Pumps 2 296 13.3 5.79
71980 Mechanical Appliances 4 926 27.7 5.62
73289 Auto Parts 4 231 23.0 5.44
71931 Load Machines 2 108 11.1 5.27
59920 Insecticides 3 095 15.3 4.94

' 42 778 389.8 9.11
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TABLE 1-112
U.S. INTERNATIONAL. AIRFREIGHT MARKETS

Brazil to NYC
Air Tonnes
Sea Tonnes

7 725 Air Kilometers
10 354 $ 116 300 000
254 584 $ 513 400 000

.264 938 $ 629 700 000

Air % Tonnes - 3.9%

SITC Commodities Tonnes | § 106 $/Kg
(air)
72941 Ignition Equipment 209 7.3 34.92
72420 Radios 246 8.1 32.93
84130 Clothing 284 5.1 17.96
83100 Travel Goods 772 7.5 9.72
61140 Leather 406 3.5 | 8.62
84111 Men's Clothing 345 2.4 6.96
85102 | Footwear, Leather 6 108 40.5 6.63
(sea)
72420 Radios 124 2.6 1 20.96
03130 Crustacea 2 739 23.3 8.51
68710 Tin Alioys 1 282 9.2 7.18
85102 Footwear, lLeather 12 241 70.6 5.79
07130 Coffee Extracts 14 702 72.7 4.95
39 3458 253.7 6.40
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TABLE 1-113 e QUALFTY
U.S. INTERNATIONAL AIRFREIGHT MARKETS

LAX to Japan 8 808 Air Kilometers
Air Tonnes 9 047 $ 365 300 000
Sea Tonnes 2 324 730 $ 1 039 700 000
2 333777 $ 1 395 000 000
Air % Tonnes - 0.4%

SITC Commodities _ Tonnes | $ 10° | $/kg
(air)
725930 Thermionic Valves 195 46.1 | 236.47
73492 Aircraft Parts 510 53.2 104.31
72952 Electrical Measuring 264 21.5 81.44
71492 Office Machine Parts 387 24.1 62.27
71980 Machine/Mechanical Appliances 167 8.0 47.90
72220 Electrical Apparatus 184 8.5 46.19
86171 Medical Instruments 375 11.7 31.20
71842 Excavating Equipment 243 4.2 17.28
89120 Phonograph Records 197 3.2 16.24
89442 Archery Equipment 640 8.3 12.97
03130 Crustacea 468 3.5 7.48
(sea)
73492 Aircraft Parts 433 24.4 56.35
71492 Parts, Office Machinery 296 11.3 38.18
89442 Archery-Tennis Equipment 788 13.5 17.13
72210 Electrical Power Machines 430 5.9 13.72
71921 Pumps 663 6.3 9.50
72492 Microphones 1 725 13.6 7.88
89111 Tape Recorders 507 3.6 7.10
89330 Articles, Plastic 1 325 8.8 6.64
03130 Crustacea 4 694 28.5 6.07
71842 Excavating Equipment 3 688 21.8 5.97
18 179 330.0 18.15
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TABLE 1-114
U.S. INTERNATIONAL. AIRFRETGHT MARKETS

Japan' to LAX

8 808 Air Kilometers

Air Tonnes = 2Z 94§ $ 5027000 000
Sea: Tonnes’ 2 426 708 § 4 098 300 000

2.449 656 $ &4 600 300 000

Air % Tonnes — 1%

SITC Commodities Tonnes | $ 10° | $/Kg
: (air)
86411 | Watches 122. 47.0] 385.20
86740 Cameras . . 625 37.3| 59.68
867712: | Optical Elements: 296 16.4| 55.41
72930 Thermionic. Valves: 192 7.4 38.54
71492 Parts;,. 0ffice Machine 204 7.3] 35.78
© 72220 Apparatus, Breaking 448 12.0{ 26.79
72499 TeTecommunications Equipment 7 077 152.5| 21.54
89T1T Gramophones: ‘ 1 800 30.6( 17.00
72420 | Radios : 1 229 20.31 16.51
. 71420 CaTculating Machine: 877 25.4] 15.15
89424 Indoor: Game' Equipment : 688 3.8 5.52
73280 | Motor Vehicle Parts 438 2.3 5.25
(sea) -
86140 Cameras 640 30.6| 47.81
897120 Phonograph Records 984 20.0| 20.32
71420 Calculating: Machine. . 3 949 -59.4] 15,04
72499 Telecommunications. Equipment 26 208 281.51 10.74°
- 71491 DupTicating Machines 3 168 33.8] 10.67
89117 Gramophones 38 618 358.6( 9.29
72420 Radios 23 372 206.5 8.84
- 72410 TV Receivers 31 122 238.2 7.65°
84144 Knitted Garments 3 302 24.5 7.42
71730 Sewing Machines ' 7778 42.9] 5.52
73292 Motorcycle Parts 6 272 32.2 5.13
72492 | Microphones : 17 805 78.9| 4.43
732891 Motorcycle Parts 48 506 199.3 4.1
72505 Electric Heating Equipment. 17 936 59.4 3.31
244 456 | 2°028.1| -8.29
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TABLE 1-115 OF PooR Qiﬁ?’r
U.S. INTERNATIONAL AIRFREIGHT MARKETS 4

LAX to Indonesia 14 440 Air Kilometers

Air Tonnes 512 $ 33 500 000

Sea Tonnes 53 437 § 83 900 000

53 949 ¢ 127 400 000

Air % Tonnes - 1%
SITC Commodities | Tonnes $ 10° $/Kg
(air) .
72499 Telecommunications Equipment 131 | 18.8 143.51
71842 Excavating Equipment 52 0.1 1.92
58110 Plaster Rolls 45 0.1 2.22
(sea)

71992 Taps, Valves, Etc. 258 - 3.1 . 12.01
71921 Pumps 385 4.4 11.42
71980 Machinery ' 139 1.5 10.79
67850 Pipe Fittings 472 3.6 7.63
72210 Electrical Power Machinery 382 2.8 7.33
71842 Excavating Equipment 1 154 7.9 6.85
71150 Internal Combustioﬁ Engines 174 1.0 5.75
67820 Iron Pipe 1 083 4.4 4,06
73202 Trucks 1118 3.7 3.31
71919 Heating-Cooling Equipment 868 2.7 3.11
71923 | Filter Equipment _ 706 1.8 2.55
6 967 55.9 8.02
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TABLE 1-116
U.S. INTERNATIONAL.AIRFREIGHT MARKETS

Indonesia to LAX 14 440 Air Ki]ometers
Air Tonnes. 67 % 1 000 000
Sea Tonnes 13 310 442 § 1 282 500 000

Air % Tonnes - 0%

SITC Commodities Tonnes | $ 10% | $/kg
(air)

93100 Personal Effects 9 0.5 55.50

03100 Fish 32 0.2 6.25
(sea)

03130. Crustacea 267 1.5 5.62

03202 Moltlusks 292 ¢.g 3.08

07524 Nutmeg 182 & 1 .. -1.68

07110 Coffee 3 730 6.6 1.77

4512 | 10.0 2.22

to passenger baggage. The residual volume is saleable capacity available for
cargo. Freighter aircraft capacities are based upon available palletized main
deck volume at 163.4 kg/cubic meter and applicable container or bulk densities
for the Tower holds.
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With regard to capacity offer&ﬂf‘ﬁf&éwbdﬂy passenger aircraft were
serving all markets during the 1972 to 1977 time period. DC-8Fs, B747Fs
and B707s were the principal freighter aircraft to serve these markets. A
series of tabulations was prepared which compares reported traffic with
service offered. Tables 1-117 through 1-120 enumerate, for the 10 U.S. inter-
national airfreight markets, the aircraft frequencies and capacity in tonnes
offered in passenger service, all-freight services, and a surmary of all
services offered. Figures 1-47 through 1-56 depict graphically the percent
chﬁnge and disparity between capacity offered and capacity utilized.

In most of the case study markets, the facts indicate that traffic
growth has been nominal, and some even show a decline over the 1972 -~ 1977
time period. However, the combination. of the 1973 increase in fuel prices and
the economic recession during 1974 had strong impact on deterioration in
traffic carried and services offered. Some recovery and growth was experi-
enced in the Pacific and South American markets, but with exception of those
markets served by the B747F, a decline in all-freighter services appears to
have occurred.
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WEEKLY FREQUENCIES - PASSENGER AND ALL FREIGHTER

TABLE 1-117

U.S. INT'L AIRFREIGHT MARKETS

SERVICES FOR SELECTED MARKETS - 1972-1977 (AUGUST)

1972 1973 1974 1975 1976 1977

City Pair :PAX AF PAX AF PAX AF PAX AF PAX AF PAX AF
FRA-NYC - 49 37 54 37 45 41 34 32 41 25 41 23
NYC-FRA 54 28 53 32 45 33 34 34 37 25 37 23
LAX-JKT 3 - 4 - 4 - 3 - 1 - T -
JKT-LAX 4 - 5 - 3 - 3 - 1 - 1 -
LAX-TYO 37 24 46 15 42 16 44 18 41 20 38 19
TYO-LAX 44 20 46 24 42 17 44 16 41 11 38 15
LON-NYC 113 30 120 31 38 35 81 39 88 29 38 29
NYC-LON 113 31 118 33 9 35 80 35 85 22 84 22
NYC-RIO 27 7 29 6 27 9 18 3 17 7 17 9
RIO-NYC 20 5 23 3 30 7 19 7 17 S 17 7
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U.S. INT'L AIRFREIGHT MARKETS
WEEKLY CAPACITY OFFERED - PASSENGER SERVICES

TABLE 1-118

1972 - 1977
Tonnes/
Date and percent change
City Pair 8/72 8/73 % 8/74 % 8/75 % 8/76 % 8/77 %
FRA-NYC 457.6 540.8 18 448,2 | (17) 385.8 | (14) 476.5 24 476.5 -
NYC-FRA 539.0 .537.4 0 448.2 | (16) 395.0 | (12) 462.8 17 453.6 (2)
LAX-JKT 12.1 13.8 14 13.8 0 10.3 | (25) 3.4 |(67) 3.4 0
JKT-LAX 14.6 17.2 18 10.3 | (40) 10.3 0 3.4 | (67) 3.4 0
LAX-TYO 384.0 515.9 34 502.1 (3) 516.9 3 450.5 (13} 424.4 (6)
TYO-LAX 472.3 515.9 9 502.1 (3) 516.9 3 450.5 | (13) 424.4 (6)
LON-NYC 990.4 048.4 6 788.8 | (25) 747.3 (5) 828.8 11 849.1 3
NYC-LON 981.2 965.1 (2} 808.3 | (16) 734.7 (9) 798.4 9 798.7 0
NYC-RIO 92.8 99.7 7 144.1 44 104.0 | (28) 100.5 (3) 100.5 0
RIO-NYC 66.9 77.2 15 152.5 98 106.5 | (30) 100.5 (6) 100.5 0




‘%02

TABLE 1-119

U:S, INTTL AIRFREIGHT MARKETS
WEEKLY CAPACITY OFFERED = ALL FREIGHT SERVIGES

1972-1877
Tonnés/

Date and peréetit change ‘ ,
Gity Pair | 8/72 8/73 % 8/74 - | 4% 8/75 % | 8/76 5 | 8/77 %
FRA-NYC 1496.8 |1 502.4 4 |1 629.8 8 |1 790.4 |10 |[i 796.8 4 |2 628.8 | 13
NYC~FRA 1214.3 |1 330.6 10 363.9 3 (1 856.8 |36 | 796.8 | (3) |2 028:8 | 13
LAX-JKT - - - P x s -
JKT-LAY - - = - = & =
LAX=TYO 1270 7 485.4 (62) 541.3 12 589.0 g | 638:8 g |i036.7 | 62
TYO-LAX 740.4 7668 4 503:9 | (34) 528.1 5 | 384.2 |(27) 799 o |08
LON-NYC 930.4 958. 1 3 |iogia 14 |1 5336 |41 |I 3s5.1 |{i2) (i 653 6 | 22
NYC-LON 952.6 {1 024.6 8 |io09i.1 7 395:1 |28 |i 665.0 |[(24) | 076‘1 i
NYC-RIO 232.7 | 186.2 |(29) | 299.2 | 8o 598.7 | 6 | 232.7 |{22) | 4iki | 78
RIO-NYC 166.2 166.5 0 232.7 40 25 | 414.1 | 42 23517 | (44)

290:1




§S0¢

TABLE 1-120

U.S. INT'L AIRFREIGHT MARKETS )
WEEKLY CAPACITY OFFERED - TOTAL SERVICES

1972 - 1977
Tonnes/
Date and percent change
City Pair 8/72 8/73 % 8/74 A 8/75 4 8/76 % 8/77 %
FRA-NYC f 954.4 2 043.2 2 078.0 2 2 176.2 5 2 273.3 4 2 505.3 | 10
NYC-FRA 1 753.3 1 868.0 1 812.1 (3) 2 251.8 24 2 259.6 1 2 482.5 | 10
LAX-JKT 12.1 " 13.8 14 13.8 0 10.3  |(25) 3.4 | (67) 3.4 0
JKT-LAX 14.6 17.2 18 10.3 | (40) 10.3 0 3.4 | (67) 3.4 0
LAX-TYO 1 654.7 1 001.3 (40)" 1 043.4 4 1 105.9 6 1089.3 | (3) | 1460.1 34
TYO-LAX 1 212.7 1 282.7 6 1 006.0 | (22) 1 045.0 4 834.7 |(20) | 1 223.3 | 46
LON-NYC 1 920.8 2 006.5 4 1 879.9 (6) 2 280.9 21 2 183.9 | (4) | 2 502.7 | 15
NYC-LON 1 933.8 1 989.7 3 1 899.4 (4) 2 129.8 12 1 863.4 [(12) | 1 874.8 1
NYC-RIO 325.5 265.9 {(18) 443.3 67 403.7 (9) 333.2 [ (17) 514.6 | 54
RIO-NYC 233.1 143.7 | (38) 385.2 | 168 396.6 3 514.6 | 30 333.2 |(35)
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Foreign commodity networks. - The foreign commodity networks selected
are intended to be representative of the primary trade channels across the
world, excluding the United States. Figure 1-57 shows the basic data flow
for foreign commodity networks. International trade over the world has been
increasing at a somewhat higher rate than average GNP growth. Real GNP aver-
age growth for major industrialized countries base slowed to 4.2 percent rate
for the time period from 1969 through 1975. This compared to a real 9.0 per-
cent trade growth rate for developed market economies around the world over

the same time period.

The IMF 1975 Annual Direction of Trade (Reference 1-27) was utilized to
determine the 25 top industrialized nations for total U.S. dollar exports and
imports. This 1ist was then reduced to 20 nations based on geographical
Jocation and economic growth potential. Fourteen representative countries
were finally selected on the criteria of industrialization and trading

capability. They are listed below.

FOREIGN COMMODITY FLOWS.
IMF TRADE $ BIL.-1975 TO WORLD

Country : Export Import
UK - 48,2 44.4
Italy ' 35.5 36.0
Japan | 50.5 55.6
South Africa 7.5 . 6.5
Hong Kong 6.7 5.9
Germany 70.0 75.0
Morocco _ 2.4 1.8
Australia 9.4 11.0
Iran 13.1 10.4
Nigeria 3.2 ' 6.0
Brazil 11.6 9.2
Indonesia 5.0 4.7
Bolivia 0.6 0.5
Venezuela 5.0 5.4
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Figure 1-57. Foreign Commodity Networks Data Flow
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Table 1-121 is .a moye détailed enumeration of ‘the dollar flow for each
of these countries with at least a half dozen of the important trading partner
countries. From this set of highly dynamic trading flows, a selection was
then made of the one outstanding trade channel ‘of vessel Tiner traffic. Since
the growth potential of airfreight is -essentially determined by matural growth
or expansion of international trade, ‘it was logical ‘to .select current markets
of 'known vita]ity The trade ‘totals for -each.of these Tlows has been listed
in Table 1~ 122 “These data were ‘extracted from the U.S. 1975 trade data
base (in contrast to the IMF dollar flow data used in the two prior ‘tables)
and include annual value and :tonnage of 'goods transported for that market.

To provide additional definition of selected networks, computer detail
of commodities is output for ieach of these market flows. Table 1-123 is a
sample page-of:such’commodity:detaﬁl in the Itadly ‘to. Germany market.

To 'provide further :commodity definition, these same cumulative Tistings
of -commodity detail were utilized to 1ist goods of reasonaply high value being
traded in good. tonnage volume. Tables 1-124 -through 1-137 exhibit these data

for al1 14 markets which tend ‘to indicate air-potential commodities.



TABLE 1~121
FOREIGN COMMODITY NETWORKS 1975 IMF TRADE

(s 10%)
Trading
Country Partner Country Exports Imports
UK TO CANADA - 1.2 1.9
GERMANY 2.9 4.4
FRANCE' 2.6 3.6
AUSTRALIA 1.4 0.6
JAPAN 0.7 1.5
SOUTH AFRICA 1.5 1.4
IRAN 1.1 1.6
HONG KONG 0.4 0.7
SWEDEN 1.8 2.0
BRAZIL 0.4 0.4
ITALY TO GERMANY 6.5 6.6
FRANCE 4.6 5.1
UK 1.6 1.3
YUGOSLAVIA 0.8 0.4
SAUDI ARABIA 0.4 2.4
BRAZIL 0.5 0.5
SOUTH AFRICA 0.4 0.6
JAPAN. 0.3 0.5
JAPAN TO CANADA 1.2 2.5
GERMANY 1.7 1.2
UK 1.5 0.8
AUSTRALIA 1.8 4.2
SOUTH AFRICA 0.9 0.9
IRAN 1.9 5.0
INDONESIA 1.9 3.4
TAIWAN 1.8 0.8
BRAZIL 0.9 0.9
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TABLE 1-121. - Continued

FOREIGN COMMODITY NETWORKS

($ 10%)
Trading -
Country Partner Country Exports Imports
SOUTH AFRICA T0 CANADA 0.2 0.1
JAPAN 0.7 0.9
UK 1.2 1.5
GERMANY 0.6 1.4
SWITZERLAND 0.3 0.2
BELGIUM 0.2 0.2
HONG KONG TO JAPAN 0.4 1.4
GERMANY 0.6 0.2
114 0.6 0.4
AUSTRALIA 0.3 0.2
SINGAPORE 0.3 0.4
SWITZERLAND 0.3 0.2
GERMANY TO JAPAN 1.0 1.7
BRAZIL 1.2 0.9
SOUTH AFRICA 1.4 0.9
FRANCE 10.6 ¢.9
SWEDEN 3.3 1.8
NETHERLANDS 9.0 10.5
IRAN 2.1 1.5
HONG KONG 0.2 0.7
VENEZUELA 0.4 0.3
AUSTRALIA TO JAPAN 3.5 1.8
CANADA 0.4 0.2
GERMANY 0.4 0.7
UK 0.6 1.5
NEW ZEALAND 0.6 0.3
HONG KONG 0.2 0.2
ITALY 0.2 0.3
S INGAPORE 0.3 0.2
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TABLE 1-121, - Continued
FOREIGN COMMODITY NETWORKS

ORIGINAT: pagy, 1

OF POOR QuaLipy

($ 10%)
Trading
Country Partner Country Exports Imports
IRAN TO CANADA 0.8 0.1
JAPAN 4.5 1.7
FRANCE 1.2 0.5
GERMANY 1.3 1.8
UK 1.4 0.9
NETHERLANDS 1.5 0.3
BELGIUM 0.4 0.3
NIGERIA TO JAPAN 0.3 0.6
FRANCE 0.9 0.5
GERMANY 0.6 0.9
NETHERLANDS 0.9 0.3
UK 1.2 1.4
DUTCH ANTILLES 0.6 -
BRAZIL T0 JAPAN 0.8 1.0
GERMANY 0.8 1.3
ITALY 0.4 0.6
UK 0.4 0.4
CANADA 0.2 0.2
NORWAY 0.3 0.2
SPAIN 0.4 0.1
ARGENTINA 0.3 0.3
INDONESIA TO JAPAN 2.9 1.8
GERMANY : 0.2 0.4
NETHERLANDS 0.2 0.2
SINGAPORE 0.5 0.4
ITALY 0.1 0.1
FRANCE 0.1 0.1
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TABLE 1-121. - -Concluded
FOREIGN COMMODITY ‘NETWORKS

FRANCE TO

($ 10°)
Trading -
Country Partner Country Exports Imports

BOLIVIA TO JAPAN 0.1 0.1
e ARGENTINA 0.1 0.1
SPAIN - -

UK . - -

‘GERMANY 0.1 0.1

BELGIUM - -
MOROCCO TO -FRANCE 0.4 0.6
ITALY - 0.2 0.1

'SPAIN 0.1 0.1

‘BELGIUM 0.1 0.1

GERMANY 0.2 0.2

NETHERLANDS 0.1 0.1
VENEZUELA TO CANADA 1.3 . 0.3
UK 0.3 0.1

GERMANY . 0.3 0.3

JAPAN 0.1 0.4

BRAZIL 0.2 g.1

ITALY 0.1 0.2
"NETHERLANDS TO NIGERIA 0.3 0.7
MOROCCO 0.8 0.4
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SELECTED FOREIGN COMMODITY NETWORKS,
MARKET SUMMARY - 1975 U.N. DATA

TABLE 1-122

Market Tonnes ($ 106)

UK TO FRANCE 917 643 2 315.5
ITALY TO GERMANY 4 774 148 6 072.1
JAPAN TO IRAN 2 817 413 1 763.4
SOUTH AFRICA TO UK 703 857 558.6
HONG KONG TO UK 100 501 580.0
GERMANY TO BRAZIL 574 912 1 086.6
AUSTRALIA TO JAPAN 1913 794 626.1
GERMANY TO' IRAN 925 159 1 958.1
NETHERLANDS TO NIGERIA* 199 232 165.0
JAPAN TO BRAZIL* 1 162 485 893.3
JAPAN TO INDONESIA 2 266 083 1 584.5
BOLIVIA TO GERMANY 597 4.3
FRANCE TO MOROCCO* 455 304 612.1
GERMANY TO VENEZUELA* 118 531 326.3
TOTAL 16 929 659 18 545.9

OF POOR QuaLITY
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TABLE 1-123

COMPUTER OUTPUT FOR SELECTED SAMPLE MARKET

KIrmvnp 004 40
8D¥d fIVNIoTgo
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UNITED WATIONS 1975 EXPORTS

DESCRIPTION

PICTURE FRAMES MIRRORS BASE METAL
ANCHORS , GRAPNELS AND- PARTS THERE
ELECTRIC TRAFFIC CONTROL EQUIPMEN
ROAD TRACTORS FOR TRACTOR-TRAILER

- OTHER CHASSIS WITH ENGINES MOUNTE

MAPS HYDROGRAPHIC CHARTS

INKS KOT FOR PRINTING .

FABRICS WOVEN HORSEHAIR

YARN OF CONTINUQUS SYNTHETIC FIBR
ARTIFICIAL FLOWERS -

Hgﬁég PRINTED MANUSCRIPT

b

TRANSMISSION SHAFTS CRANKS PULLEY
FOUNTAIN PENS PENHOLDERS ETC
BLANKETS RUGS WOOL

MACHINERY FOR MAKING OR FINISHING
SHIPS AND BOATS, OTHER THAN WARSH
YAPS COOKS VALVES SIMILAR APPLIAN
TIN AND TIN ALLGYS, UNWROUGHT
RAILNAY AND TRAMWAT SERVICE VEHIC
GLASS MASS EXC OPTICAL GLASS WAST
SPRAYING MACHINERY

FLAX RAMIE YARN NOT RETAIL SALE
FOOTWEAR OF KUBBER OR PLASTIC
FEATHER DUSTERS

TUBE AND PIPE FITTINGS OF COPPER
INDOOR GAME EQUIPMENT

BULBS TUBERS CORMS CROMNS RHIZOME
FRICTION MATERIALS ASBESTOS OTHER
CATTLE = LIVE

CUTTING BEADES FOR MACHINES
BROOMS BRUSHES MOPS PAINT ROLLERS
ELECTRIC FURNACES ELECTRIC WELDIN
APPAREL AND CLOTHING ACCESSORIES
MACHINE TOOLS WORK MINERALS
CALENDERING MACHINES SIMILAR ROLL
LAMPS LIGHTING FITTINGS AND PARTS
PENCILS CRAYONS ETC

TAILORS DUMMIES

TOOLS HANDLES SHOE LASTS ETC OF W

$/KG
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TABLE 1-124
FOREIGN COMMODITY NETWORKS

UK to France 365 Air Kilometers
Total $ 2 315 500 000
Total Tonnes 917 643
SITC Commodities Tonnes $ 10° $/Kg
73492 Aircraft Parts 1 553 111.7 71.94
71430 Statistical Machines 1778 88.4 49,69
89601 Paintings 808 20.4 25.26
86169 Photo Equipment 1 592 30.6 19.20
54170 Medicaments 510 7.4 14.51
72930 Thermionic Valves 1 815 24.6 13.57
86171 Medical Instruments 1 019 11.1 10.92
86429 Clock Parts . 502 5.1 9.97
89120 Phonograph Records 658 6.2 | 9.45
71954 Tool Parts 955 7.5 7.88
12220 Cigarettes 1 324 9.9 7.48
71921 Pumps ' 1 499 9.8 6.53
72492 Microphones 1 032 6.7 " 6.45
15 045 339.4 22.55

gﬁurﬂ}ﬂ@ﬂ PAGE 13
VF POOR QuaLspy
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"TABLE 1-125

‘FOREIGN [COMMODTTY "NETWORKS

Italy ‘to Germany

957

Air Kilometers

Total $ 6 072 700 000

Total Tonnes 4 774 148

SITC Commodities Tonnes $ 106 $/Kg
71430 | Statistical Machines 1 095 49.3( 45.08
84112 ‘Womens Garments 3 686 92.4| 25.06
89711 Jewelry 4 160 82.4] 19.80
84144 | Knitted Garments 26 661 484.6| 18.18
72499 | Telecommunications Equipment 2 116 33.3| 15.78
83100 | Travel Goods 4 845 66.41 13.71
72470 | TV Receivers 7 246 81.5; 11.25
85102 L:eather Footwear 41 ‘558 402.4| 9.68
%5321 | Woven ‘Fabrics 18 004 137.9| 7.66
65352 Synthetic Fabrics ‘S 848 57.4| 6.48
71510 | ‘Machine Tools 5 701 30.5] 5.35
85101 ‘Rubber Footwear 14 578 66.8| 4.58
29271 Cut Flowers 11 923 47.01 3.94

150 421 |1631.9¢ 10.85
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TABLE 1-126
FOREIGN COMMODITY NETWORKS
7 676 Air Kilometers

dapan to Iran
Total

$ 1 763 400 000

Total Tonnes 2 817 413
SITC Commodities Tonnes $ 106 $/Kyg
72499 Telecommunications Equipment 522 12.0 22.95
7249 Telephone Equipment 787 -14.6 18.52
72420 Radios 1 986 28.3 14.24
72220 Electrical Apparatus 722 8.4 11.64
71921 { Pumps 508 5.0 9.74
65223 Cotton Fabrics 1 021 7.2 7.11
71980 Mechanical Appliances 866 5.6 6.44
71712 Weaving Machinery 1 641 9.5 5.81
65351 Woven Fabrics 4 652 27.0 5.80
71919 Cooiing Equipment 2 356 13.4 5.70
71150 Internal Combustion Engines 3 469 19.1 5.52
722100 | Electrical Power Machinery 3 457 16.7 4.84
69606 Tableware 1 429 6.1 4.24
72505 Space Heating Equipment 1 874 7.3 3.87
73291 Motorcycle Parts 6 853 24.1 3.51
71841 Excavation Equipment 17 578 43.0 2.45
29 722 | 247.3 4.97

or SINAL P 1y
POOR QUALsTy
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TABLE 1-127

FOREIGN' COMMODITY NETWORKS

South. Africa. to UK 9 667

Air KiTometers

Total " $ 558 600 000

Total Tonnes: 703 857
SITC Commodities. Tonnes $ 108 $/Kg
21200 Fur Skins 733 55.0 74.96
89601 Paintings 317 8.0 25.26
51500 Radioactive Material 7170 91.9 | 12.82
69524 Hapdinols 59 0.7 10.98
71992 Valves 161 1.0 6.18
61140 Leather 170 1.0 . 5.84
71993 Transmission Shafts 198 1.0 5.19
51369 Inorganic Base 473 2.2 4,58
73289 Auto Parts. _ 393 1.0 2.56

9674 161.8 |. 16.72
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TABLE 1-128.

FOREIGN COMMODITY -NETWORKS

Hong Kong to UK
Total

10 464 Air Kilometers

$ 580 000 000

ORIGINAL PAGE IS
OF POOR QUALITY,

Total Tonnes 100 501
SITC Commodities "Tonnes $ 10° $/Kg
84112 Girls Garments 2 914 57.% 19.60
84144 Knitted Garments 4 824 76.7 15.89
72420 Radios 1 01 14.4 14.24
84111 Boys Garments 5 986 77.9 13.02
84143 Undergarments 2 336 26.4 11.30
84113 Mens Garments 5171 55.0 10.62
65229 Cotton Fabrics 2 298 13.7 5.94
89423 Toys 6 447 27.5 4.27
69721 | Domestic Utensils 3 161 9.8 3.11
65213 Cotton Fabrics 12 200 34.1 2.79
46 348 392.6 8.47
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TABLE 1-129

'FORETGN ‘0OMMODITY NETWORKS

‘Germany to Brazil
‘Total

9 564

Ajr Kilometers

‘$ 1 086 600 /000

“Total Tonnes 574 912

SITC ‘Commodities Tonnes $ 106 $/Kg
72491 | ‘Electrical Line 1097 30.5 27.76

| 72220 | 'Electrical Apparatus 1 250 25.4 '20.29
| 71954 { Machine Tool Parts 17382 | 21.4 | 15.47
| 71829 | Printing Machines ' 1732 13.6 1 11.96
72992 | Electrical Furnaces ' 597 6.7 11.29
71712 | Weaving Machines 1 147 10.9 9.50
7171 'Spinning Machines 4039 | 38.4 9.47
71980 1 ‘Mechanical Appliances 3 824 34.5 9.01

1 71510 ‘Machine Tools 10 787 93.8 . 8.69
71922 | Pumps 2 439 17.2 7.05
71851 - Mineral Equipment 4 330 60.0 6.31
732889 Auto Parts 5 920 28.4 4.80
37 944 380.8 10.04
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ORIGINAL PaGE 15
. TABLE 1-130 QF POOR QuaLITY
FOREIGN COMMODITY NETWORKS

Australia to Japan 7 814  Air Kilometers
Total " $ 626 100 000
Total Tonnes 1913 794

SITC ' Commodities _ Tonnes $ 106 $/Kg

68110 | Silver 309 | 6.2 20.18
54170 Medicaments 143 1.9 |, 13.17
03202 Crustacea 534 2.5 4.72
71915 Refrigerators 512 2.0 3.89
73210 Autos ] 660 2.0 3.01
69711 Domestic Stoves 1 188 2.5 2.07
03130 | Crustacea ' 16 152 | 29.3 1.81

19 498 46.4 2.38
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TABLE 1-131

FOREIGN COMMODITY NETWORKS

Germany to Iran 3 819 Air Kilometers
Total $ 1 958 100 000
Total Tonnes 925 159
SITC Commodities Tonnes $ 106 $/Kg
72491 Electrical Line 1 704 48.5 28.47
71954 Machine Tool Parts 432 6.7 15.50
72220 | Electrical Aparatus 2 698 | 33.7 12.48
71829 Printing Machinery 830 8.8 10.63
54170 Medicaments 2 168 21.6 9.99
71711 Extruding Machines 5 942 50.3 8.47
71510 Machine Tools 4 061 31.5 7.74
71919 Cooling Equipment 2 824 19.2 6.78
71150 Internal Combustion Engines 9 340 60.9 6.52
71980 Mechanical Appliances 14 665 85.2 5.81
72210 Power Machinery 7 510 43.6 5.81
72999 Electrical Equipment 3 047 17.0 5.58
71923 | Filtering Equipment 5002 | 24.4 4.88
73289 Auto Parts 41 807 | 163.8 3.92
102 030 | 615.2 6.03
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TABLE 1-132

OF p WAL Pa 15
FOREIGN COMMODITY NETWORKS OOR ALITy
Netherlands to Nigeria 5 082 Air Kilometers
Total $ 165 000 000
; Total Tonnes 199 232 .
!
SITC Commodities Tonnes $ 10° $/Kg
71715 Textile Machines 255 3.0 11.65
71980 Mechanical Appliances - 350 2.3 6.49
71842 Leveling Equipment 835 3.6 3.89
73250 Tractors 907 3.4 3.72
65161 | Yarn 780 2.9 3.69
73230 Trucks 1 998 6.2 3.11
71931 Lifting Equipment 303 0.9 2.91
09909 Food Preparers 1 971 5.4 2.71
73530 | 'Boats 2 577 6.8 2.64
10 076 34.5 3.42
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TABLE T-133
FOREIGN' COMMODITY NETWORKS

Japan to. Brazil
Total

18 557

Afr KiTometers
$ 893 300. 000

Total Tonnes 1 T6Z 485
SITC Commodities Tonmes | $10% | $/kg
71420 Calculating Machines 443 14.7 33.16
72499 Telecommunications Equipment 360 8.3 22, 9%
72491 TeTephone Equipment: 830 17.7. 21.37
72220 ETectrical Equipment: 1 063 16.7 15.74
72420 Radios 697 10.0 14.24
89TTT Tape Recorders. 419 5.6 13.27
72470 TV Receivers 2 110 2T.1 10.00
71730 Sewing Machines 677 6.2 9.15
71922 Pumps 792 5.0 6.25
72930 Thermionic Valves 2 815 17.4 6.19
71712 Weaving Machines: 1 566 8.5 5.38
72210 ETectrical Power Machines 2. 886 14.0 4.84
71510 Machine Tools 7 710 25.8 3.34
22 368 171.0 7.64
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TABLE 1-134 QL gg? QI;IAL Ig
FOREIGN COMMODITY NETWORKS ALy
Japan to Indonesia 5 769 Air Kilometers
Total $ 1 584 500 000
Total Tonnes 2 266 083

SITC Commodities Tonnes $ 106 $/Kg
72499 Telecommunications Equipment 403 9.3 22.95
72220 Flectrical Apparatus 1 520 20.6 13,53
72420 Radios 742 10.6 14.24
72410 TV Receivers 1272 12.8 10.00
71992 | Taps, Valves 1 704 16.9 9.92
71730 Sewing Machines 644 5.7 . 8.77
71923 Filtering Equipment 970 7.1 7.26
71713 Weaving Machines T 853 12.4 6.70
71711 Spinning Machines -5 439 36.3 6.67
65370 Knitted Fabrics 1 411 . 8.7 6.13
71150 Internal Combustion Engines 3 762 22.2 5.92
71819 Cooling Equipment 5 916 30.2 5.13
65351 Fabrics, Woven 6 035 29.4 4.89
73291 Motorcycle Parts 20 133 | _70.7 3.51
51 804 292.9 5.65
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TABLE 1-135
FOREIGN COMMODITY NETWORKS

Bolivia to Germany

10 490 Air Kilometers

Total $ 4 300 000
Total Tonnes 597
SITC Commodities Tonnes | $ 10° |  $/Kg
89604 Postage Stamps 26 0.5 15.84
68710 | Tin Alloys 395 2.6 6.62
21190 Skins, etc. 21 0.2 5.43
05171 | Brazil Nuts 78 0.2 1.56
07110 | Coffee .33 0.1 1.31
555 3.6 6.48
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TABLE 1-136 ORIGINAT PAGE 1g

FOREIGN COMMODITY NETWORKS OF PQOR QUALITY
France to Morocco 1 906 Air Kilometers
Total $ 612 100 000
Total Tonnes 455 304

SITC Commodities Tonnes $ ]06 $/Kg

71430 Statistical Machines 58 2.9 48,78
72499 Telecommunications Equipment 291 8.6 29.48
72491 Telephone Lines 847 21.2 25.08
86199 | Parts Measuring 97 1.7 17.36
54170 | Medicaments 1186 | 147 | 12.43
82109 Furniture Parts 196 2.2 11.53
72220 | Apparatus, Breaking 1 227 12.3 | 10.01
71150 Internal Combustion Engines 627 5.6 8.88
71923 Filtering Equipment 644 4.6 7.14
89211 Book-Pamphlets 742 5.1 6.83
71922 Pumps 562 3.7 . 6.56
71992 Taps, Valves 1 200 7.0 5.82
71980 Mechanical Appliances 1 845 9.8 5.30
73289 Auto Parts 2 668 11.1 4.15

12 188 110.5 9.06 .
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TABLE 1-137

FOREIGN COMMODITY NETWORKS

Germany to. Venezuela 8 069 Air Kilometers
Total $ 326 300 00C
Total Tonnes 118 531
SITC Commodities Tonnes $ 106 $/Kg
72491 Electrical Equipment 212 7.7 36.09
71962 Machines for Cleaning 293 6.4 21.76
71730 Serving Machines 160 2.9 | 18.15
72220 Apparatus for Breaking 430 6.7 15.46
71921 | Pumps 332 4.9 | 14.62
71715 Textile Machinery 306 3.3 10.86
54170 Medicaments 362 3.8 10.48
71711 Extruding Machines 787 7.0 8.83
71829 Printing Machines 504 4.0 8.00
71510 Machine Tools 1 035 7.6 7.32
73210 Autos 2 667 17.6 6.58
73289 Auto Parts 1 412 9.3 6.55
71980 Mechanical Appliances 1 887 10.6 5.61
71851 Mineral Crushing Equipment 2 363 12.4 5.23
72210 Electrical Power Machines 2 271 8.7 3.84
15 021 112.9 7.52
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Foreign airfreight markets. - The task of analyzing foreign airfreight

markets involves problems very much the same as those encounteréd with U.S.
international air.traffic. It is essential that developing paiterns of trade
be understood similar to those of international tourism. Figure 1-58 shows

" the basic data flow for foreign airfreight markets. The data base used to
characterize the foreign markets is the United Nations trade data. While it
does not provide a sblit out of air traffic, it rehresents the only substan-
tial and reliable data set available. For the purposes of this study, a set
of six foreign airfreight markets was chosen from within the foreign
commodity networks defined above.

Selected foreign airfreight markets:

UK to Germany
Germany to UK
UK to Saudi Arabia

Oty

AD

*F 2ooy QS%AEE )
{1y

Saudi Arabia to UK
Germany to Japan
Japan to Germany

These markets represent heavy arterial flows of external trade in goods
and dollars and are key countries in the Organization for Economic
Cooperation and Development (OECD) organization. The total trade for each of
the markets is exhibited in Table 1-138.

TABLE 1-138

UN 1975 TRADE DATA
SELECTED FOREIGN AIR MARKETS

Total Tonnes $ 108

DHA-LON 2 435 18.1
LON-DHA 153 840 422.2
FRA-LON 2 408 630 3972.4
LON-FRA 920 739 2 388.1
FRA-TY( 139 400 792.6
TYO-FRA 1 588 273 1 061.6
Total 5 213 377 . ‘8 656.0
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FOREIGN SIX SELECTED

AIRFREIGHT - > AIRFREIGHT
MARKETS I MARKETS®
SUMMARY
SELECTED MARKETS
DOLLARS/TONNES

FOREIGN AIR
CARRIER GROWTH
1960-1976

OAG WEEKLY
FREQUENCIES
1972-1976

CAPACITY
* VS FREQUENCIES
TOTAL SERVICE

ATR-PROBABLE
COMMODITIES

Figure 1-58. Foreign Airfreight Markets Data Flow

240



One of the objectives is to characterize representative trade flows and
airfreight markets. Accordingly, historical airfreight growth has been |
developed for\tota] transport by all classes of carriers. This growth trend
js shown graphically in Figure 1-59 (References 1-28 and 1-29) from 1960 -
through 1976. Over the full 17-year period, the annual airfreight growth
exceeded 58 percent. Over the more recent period, 1968 through 1976, this
growth rate equalled 21 percent. :

To further characterize the current airfreight markets, 0AG data was
utilized to indicate airfreight capacity offered and at existing frequencies,
Table 1-139 1ists weekly frequencies offered (month of August) fot 1972
through 1977 for each of the six markets. Tables 1-i4blthrough 1-142 show
the weekly tonnage capacity offered by passenger aircraft and a]]-fréighter
aircraft. These data seem to indicate that by all types of aircraft, total

capacity offered has indeed leveled off with exception of the Frankfurt-to-
London market.

A general %ndication of products that are most likely air potential
have been tabulated in Tables 1-143 through 1-148. They were selected from

cumulative data listings for each market on .the basis of either high dollars
per kilogram commodity value, high tonnage, or both.
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TABLE 1-139

FOREIGN AIRFREIGHT MARKETS
WEEKLY FREQUENCIES - PASSENGER AND ALL-FREIGHTER .
SERVICES FOR SELECTED MARKETS, 1972-1977 (MONTH OF AUGUST)

1972 1973 1974 1975 _ 1976 1977

Market PAX AF PAX AF PAX AF PAX AF PAX AF PAX AF
DHA-LON 5 - 4 - 1 - 11 2 8 2 9

LON-DHA 4 1 5 2 10 3 11 3 7 3 8

FRA-LON 111 36 104 40 96 37 78 27 81 27 84 29
LON-FRA 117 35 110 35 98 32 78 27 78 26 82 22
FRA-TYO 21 6 22 8 20 9 19 6 19 8 20 6
TYO-FRA 22 7 22 7 20 7 19 6 19 8 16 4
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TABLE 1

-140

FOREIGN AIRFREIGHT MARKETS
ESTIMATED CAPACITY OFFERED PER WEEK - PASSENGER SERVICES

1972 -

1977

Tonnes

Date and Percent Change

8/72 873 | % | s/74 %

8/77

City Pair 8/75 % 8/76 % %
DHA-LON | 15.5 12.1 |(22) | 37.9 |213 41.3 9 3.4 | (12) | 4.61 | 14 =
LON-DHA | 12.1 15.5 | 28 | 34.5 | 122 41.3 | 20 31.4 | (24) | 38.7 | 12
FRA-LON | 447.7 | 407.6 | (9) | 407.2 0 | 447.7 | 11 | 429.1 | (&) | 409.4 | (5)
LON-FRA | 473.5 | 458.3 | (3) | 4e5.1 (7) | 447.7 5 | 417.v | (7) | 385.4 | (7)
FRA-TYO | 155.5 | 174.8 | 12 | 187.4 7 1 179.7 | @] 9.7 ] o | 193.1 7
TYO-FRA | 158.0 | 174.8 | 11 | 187.4 7 1 179.7 | @) | 179.7 | o | 163:6 9
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TABLE 1-141

FOREIGN AIRFREIGHT MARKETS
WEEKLY ESTIMATED CAPACITY OFFERED -~ ALL-FREIGHTER SERVICES

1972 - 1977

Date and Percent Change

City Pair 8/72 8/73 4 8/74 % 8/75 4 8/76 4 8/77 4
DHA-LON - - - 66.5 0 66.5 0 55.4 (16)
LON-DHA 33.3 66.5 99 99.7 50 99.7 0 99.7 0 83.1-| (16)
FRA-LON 831.5 1019.6 23 971.8 (5) 590.5 (39) 853.2 44 1150.7 35
LON-FRA 770.5 853.4 11 762.3 (10) 648.0 (15) 694.0 7 457.5 (34)
FRA-TYO 199.4 266.0 33 299.2 12 177.2 (59) 243.7 37 177.2 (27)
TYO-FRA 232.7 232.6 0 232.7 0 177.2 (24) 243.7 37 121.8 (50)
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SI IOV TVNIODNIO



9%

TABLE 1-142

FOREIGN AIRFREIGHT MARKETS
WEEKLY EST. CAPACITY OFFERED - TOTAL AIR CARGO
1972 - 1977

Date and Percent Change

City Pair | 8/72 8/73 | % | 874 % | 8/75 T | 8/76 % | 8/77 9
DHA-LON | 15.5 12.1 | (22)| 37.9 { 213 | 107.8 | 184 | 102.9 | (5) 97.0 (5)
LON-DHA | 45.4 82.0 | 81 | 134.2 | 64 | 141.0 5 | 131.7 | (7) ] 121.8 (7)
FRA-LON |1279.2 | 1427.2 | 12 |1379.0 (3) | 1038.2 | (24) | 1282.3 | 24 | 1560.1 22
LON-FRA |1244.0 | 1311.7 | & | 1187.4 | (10) | 1095.7 (8) | 1.1 1 842.9 | (28)
FRA-TYO | 354.9 { 440.8 | 24 | 486.6 | 10 | 356.9 | (26) | 423.4 | 19 | 370.3 | (12)
TYO-FRA | 390.7 | 407.4 | 4 | 420.1 3 | 356.9 | (15) | 423.4 285.4 | (33)

19




TABLE 1-143

FOREIGN AIRFREIGHT MARKETS

UK to Germany
Total

654 Air Kilometers
$ 2 388 100 000

ORIGINAL pAGE 15
OE POOR QuaLITY

Total Tonnes 920 739

SITC Commodi ties Tonnes $ 105 $/Kg
21200 Fur Skins 1 237 98.6 79.71
73492 Aircraft Parts 920 66.2 71.95
71430 Statistical Machines 1 931 95.2 49,30
84112 Women's Garments 399 10.1 25.31
86169 Photo Equipment 1T 135 23.4 20.61
54170 Medicaments 1 497 24.1 16.10
65321 Fabrics 1 471 20.0 13.60
72930 Thermionic Valves 1 339 18.2 13.59
89111 Tape Recorders 1 524 20.3 13.32
71713 Knitting Machines 1183 13.1 11.07
89120 Phonograph Recorders 1 342 14.8 11.03
69524 Tools, Hand 638 6.2 9.72
71999 Machine Parts 800 7.3 9.12
12220 Cigarettes 1 095 7.7 7.03
71921 Pumps 1 609 10.9 6.77
72410 TV Receivers 1 578 10.1 6.40
71992 Tops, Cooks, Valves 2,723 16.5 6.06
71980 Mechanical Appiiances 5 165 29.9 5.79
72503 | Electric Mechanical Appliances 2 734 15.5 5.67
71510 Machine Tools 3 379 i8.1 5.36
71923 Filtering Equipment 1777 9.2 5.18
89423 Toys 5 301 24.5 4.62
55300 Perfume, Cosmetics 2 411 10.7 4.44
89211 Books, Printed Matter 1 908 6.8 3.56

45 096 577.4 12.80
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TABLE 1-144
FOREIGN' AIRFREIGHT MARKETS

248
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Germany to UK 654 Air Kilometers
Total $ 3 972 400 000
Total Tonnes 2. 408 690

SITC Commodi ties Tonnes | $10% | $/kg
71492 O0ffice Machine Parts 1 635 126.7 77.49
72952 Electrical Measuring Devices 1 045 55.9 53.49
71430 Statistical Machines 1 024 54.7 53.41
54170 Medicaments i 1278 31.5 24.65 .
86169 Photo Equipment 1 652 30.5 18.46
71410 Typewriters 1 942 29.2 15.04
71962 Machines for Cleaning 1 797 25.1 13.96
72930 Thermionic Valves 2 358 32.0 13.57
72220 Apparatus for Breaking 4 246 55.1 12.98
71713 Weaving Machines 2 059 26.7 12.97
89120 Phonograph Records i 597 20.2 12.65
71954 Machine Tool Parts 2 161 22.9 10.60
71829 Printing Machines 2 391 23.3 9.74
71510 Machine Tools 9 989 85.4 8.55
71980 Mechanical Appliances 7 224 60.4 8.36
71970 Ball Bearings 4 493 32.4 7.21
72210 Electric Power Machines 5 614 39.4 7.02
71522 Rolling Mills 5 479 34.5 6.30
71993 Transmission Shafts 7 335 36.5 4.98
71931 | Lifting and Loading Machinery 12 491 | 48.2 3.86
73289 Auto Parts 78 512 159.5 2.03

156 322 | 1030.1 6.58
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TABLE 1-145
FOREIGN AIRFREIGHT MARKETS
UK to Saudi Arabia 5058 Air Kilometers
Total $ 422 200 000
: Total Tonnes 153 840

SITC Commodities Tonnes | $ 108 $/Kg
72499 |- Telecom Equipment 264 15.8 59.84
86171 Medical Instruments 248 5.3 21.28
65321 Woven Fabrics-Wool 268 4.5 16.79
82102 | Medical Furniture 378 4.3 11.38
89211 Books and Pamphlets 219 2.1 g9.59
12220 Cigarettes 4 686 33.5 7.15
71510 Machine Tools 293 1.9 6.48
71980 Mechanical Applicances 2 632 13.9 5.28
54170 Medicaments 1 699 8.5 . 5.00
72220 Apparatus Electrical 1 303 6.5 4.99
71922 Pumps T 040 4.9 4.71
72210 Electrical Power Machinery 3138 14.6 4.65
71150 Internal Combustion Engines 2 460 10.5 4.27
62910 Tires and Tubes 816 3.1 3.80
71842 Excavation Equipment 5 572 18.5 3.32
71931 Loading Equipment 1 571 5.2 3.31
65760 | Carpets 1 455 3.9 2.68
55300 Perfume 1 417 3.5 2.47

29 460 160.5 5.45
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TABLE T-146

FORETGN' ATRFRETGHT MARKETS.

Saudi Arabia to UK
Total

5058 Air Kilometers
% T9: T0O 000

Total Tonnes 2435

SETC Commodities ' Tonnes | $ 108 | $7xg
77142 | Jet Engines 50 | 6.3 | 126.00
73492 | Kircraft Parts 58 | 3.9 72.22.
- 72499 | Telecom Equipment 56 | 1.2 || 22.22
7220 | Electrical Machinery 72 | O.7F 9.72
71923 | Pumps 47 | 0.4 | 851

277 | 12.5 45,12
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TABLE 1-147
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FOREIGN AIRFREIGHT MARKETS

Germany to Japan (via Moscow) 9445 Air Kilometers

Total $ 792 600 000
Total Tonnes 139 400

SITC Commodities Tonnes | § 108 $/Kg
71492 Parts, Office Machinery 153 28.7 187.58
83100 Handbags 59 2.9 49.15
71962 | Machines for Cleaning 313 12.3 39.29
54170 Medicaments 1 936 61.3 -31.66
89120 | Phonograph Records 270 7.1 | 26,29
71953 | Hand Tools . 236 5.0 21.18
71713 | Knitting Machines 767 11.5 7 14,99
89211 Books 522 6.5 12.45
71980 Mechanical Appliances 1 493 17.1 11.45
71829 Printing Machines 2 123 19.7 9.28
71812 | Paper Cutting Machines 1 075 8.8 8.19
51285 Compounds~Nucleic 1 921 15.5 8.07
73289 Auto Parts 1121 8.8 7.85
71510 Machine Tools 4 779 34.5 7.84
71919 Cooling Equipment 847 5.9 6.97
71150 Internal Combustion Engines T 086 7.4 6.81
05484 Hops 1 583 7.8 4.93
73210 Autos 17 599 82.5 4.69
71931 Lifting Machinery 1 423 5.3 3.72
07232 Cocoa Butter 2 090 7.5 3.59

41 396 359.1 8.67

251



TABLE 1-148
FOREIGN AIRFREIGHT MARKETS

Japan to Germany. 9445 Air Kilometers
Total $ 1 061 600 000
Total Tonnes 1 588 273

SITC Commodities Tonnes | $ ]06 $/Kg
66710 Pearls ok ' 124 18.6 150.00
86112 Optical Elements 267 23.6 88.39.
86140 | .Cameras 1 806 68.2 37.76
71420 Calculating Machines 2 086 69.2 33.17
89112 Parts, Tape Recorder 273 7.5 27.47
1 86150 Projectors, Cinema 1 100 27.8 25.27
72499 Telecom Equipment . 643 14.8 23.01
89934 Mechanical Lighters 817 18.1 22.15
72220 | Apparatus - Electrical 607 | 14.2 | 20.37
86171 | Medical Instruments 910 17.1 18.79
72491 Telephone Electrical 686 10.3 15.01
72420 Radios e 422 134.2 14.24
89111 Gramophones, etc. 6 700 88.9 13.27
86169 { Photo Equipment 2 027 23.4 11.54
72410 TV Receivers 3 836 38.4 10.01 .
71730 Sewing Machines 3 391 26.8 7.90
89953 Stide fasteners T 170 8.4 7.18
72930 Thermionic Valves 5 223 33.8 6.47
72492 Microphones 3 950 25.2 6.38
89423 Toys 1 993 11.4 5.72
' 47 121 679.9 14.42
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Distribution of airfreight worldwide. - The percentage distribution of

world airfreight is depicted in the following tables and figures. Figure 1-60
shows the percentage distribution of scheduled and nonscheduled world airfreight
by originating region for the year 1976. Europe and the United States vie

for first position with 38 and 36 percent, resgective]y, of the total.
Asia-Pacific is in third place with 13 percent. The remaining 13 percent

is distributed between Latin America/Caribbean, Middle East, and Canada.

Nonscheduled compared to scheduied airfreight for each originating
region indicates that a comparatively small amount of total airfreight
moves on nanscheduled aircraft. This fact is brought out in Table 1-149 '
(References 1-30, 1-31, and 1-32). Nonscheduled airfreight accounts for only
10.2 percent of the total for the seven originating regions. Europe, the
United States, and Africa originate between 11.4 and 13.6 percent of total
airfreight per region by nronscheduled flights. Of the remaining regions,
the percent of total ranges between 1.0 and 4.7.

Scheduled airfreight growth trends for the time frame 1972-1976 by
originating region are shown in Table 1-150 (Reference 1-33). Because of
the different data source available for this table, the United States is
included in the North America region rather than separated as in the preced-
ing table. In addition, because of a difference in reporting airiines, the
totals by region for 1976 differ from the preceding tabie. The greatest
period of growth in these 5 years for all regions was 1972-1974 with two
of the regions, Middle East and Asia-Pacific, increasing over 30 percent
between 1972 and 1973.

The average 5-year growth trend for the period also indicates that
Africa, Middle-East. and Asia-Pacific are the regions of greatest growth
with Latin America/varibbean also showing a healthy, if less dramatic,
increase. Europe ad North America appear to have reached a plateau or,
at least, relative ctabilization. In fact, these two regions actually had
decreases between 1974 and 1975.
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TABLE 1-149
PERCENTAGE DISTRIBUTION OF WORLD AIRFREIGHT BY ORIGINATING REGION, 1976
(MILLIONS OF RTKM)

gG6e

Scheduled .Nonscheduiedlj Total Percent Of
Region RTkm Percent RTkm Percent RTkm Percent World Total
Europe 7 992.6 86.4 1 261.2 13.6 9 253.8 100 38
United States 7 850.0 88.6 1 010.6 - 11.4 8 860.6 100 36
Asia Pacific 2 944.6 97.9 64.5 2.1 3 009.1 100 13
Latin America
and Caribbean 1 083.3 97.9 23.4 2. 1 106.7 100 5
Middle East 896.9 99.0 8.9 1.0 905.8 100 4
Africa 519.1 86.9 78.1 13.1 597.2 100 2
~ Canada 567.7 95.3 28.1 5.7 595.8 100 2
TOTALS...... 21 854.,2 89.8 2 .474.8 10.2 . 24 329.0 100 100
- v
1/ Based on reporting airlines only %%
3
=
=
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TABLE 1-150
SCHEDULED AIRFREIGHT GROWTH TRENDS BY ORIGINATING REGION, 1972-1976

(MILLIONS OF RTKM)

Latin America
Europe Africa Middle East Asia~Pacific North America j Caribbean
Percent Percent Percent Percent Percent Percent
Year | RTkm [Change )} RTkm | Change } RTkm | Change | RTkm | Change RTkm | Change | RTkm ] Change
- & w—

1972 | 5620.7 295.7 429.0 1267.1 6717.1 692.3
1973 16533.4 § 16.2 365.6 23.6 591.5§ 37.9 1700.6}f 34.2 7545.9 12.3 793.3] 14.6
1974 | 7149.1 9.4 450.6 23.2 662.41 12.0 2013.3f 18.4 7777.6 3.1 963.8f 21.5
1975 {7121.8 } - .4 476.2 5.7 763.3] 15.2 2489.9F 23.7 7535.6 ~3.1 933.7 2.1
1976 | 7992.6 | 12.2 519.1 9.0 896.9] 14.0 2944.6] 18.3 8007.8 6.3 §1083.31 10.1
5-Year
Average
Growth....... 9.4 15.4 19.8 23.7 4.7 , 12.1
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Comparison of total scheduled and nonscheduled airfreight by country
is shown in Figure 1-61 and Table 1-151.(References 1-34, 1-35, and 1-36).
The top 10 countries ranked according to millions of revenue tonne-kilometers
are as follows:

__Country Total Airfreight Percent of Total
United States : 8 860.6 48.4
U.S.S.R. 2 216.6 12.1
United Kingdom 1 434.0 7.8
France 1 292.4 7.1
Germany 1 138.0 6.2
Japan ©1130.8 6.2
Netherlands 695.3 3.8
Canada 595.9 3.2
Lebanon ’ 521.0 2.8
Italy 445.1 2.4

Totals ......... 18 329.7 100.0

Of the top 10 countries considered, it is obvious that the United
States 1s the leader with an exact superiority of four to one over the
second largest user - the U.S.S.R..

In Table 1-152 and Figure 1-62 (Reference 1-37), the major United
States-based airlines are compared as to total revenue tonne-kilometers
" (RTkm) performed in 1976 and the amount and percent of scheduled versus
nonscheduled airfreight carried,

Pan American i1s the Teader with Flying Tigers being a close second.
Pan American's performance was 1.378 milifon RTkm,and Flying Tigers had
1.305 million. United Airlines, American Airlines, and Trans World Airlines
were third, fourth, and fifth, respectively, with RTkm ranging from 0.829 to
0.679 million RTkm. Nonscheduled airfreight for these carriers was not a
significant percentage of the total RTkm. The average was 6.5 of the total
with Flying Tigers having the highest percentage (11.6) and United Airlines
the lowest (0.1).
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PERCENTAGE DISTRIBUTION OF SCHEDULED AND NONSCHEDULED AIRFREIGHT
FOR TOP 10 COUNTRIES, 1976

TABLE 1-151

{MILLIONS OF RTKM)

Scheduled Nonscheduled
Percent Percent
Country Amount Of Total Amount 0f Total Total Percent
United States 7850.0 89.0 1010.6 11.0 8860.6 100.0
U.S.S.R. 2216.6 100.0 -- 0.0 2216.6 100.0
United Kingdom 866.4 60.0 567.6 40.0 1434.6 100.0
France 1278.9 99.0 13.5 1.0 1292.4 100.0
Germany 1040.5 91.0 97.5 9.0 1138.0 100.0
Japan 1030.8 91.0 100.0 9.0 1130.8 100.0
Netherlands 631.9 91.0 63.4 9.0 695.3 100.0
Canada 567.7 95.0 28.2 5.0 595.9 100.0
Lebanon 521.0 100.0 -- 0.0 521.0 100.0
Italy 443.9 99.0 1.2 1.0 445 .1 100.0
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TABLE 1<152
MAJOR UNITED STATES-BASED AIRLINES

SCHEDULED COMPARED TO NON=SCHEDULED AIRFREIGHT, 1976
(REVENUE TONNE KILOMETERS x 16°)

Scheduied Nonscheduled 7 Total _ I

Percent Percent Percent
Airline : of of of

Amount Total Anigunt Total Avotint. |  Total.

‘ il MLl B i A, _ Amour ol
Pan American i 277 92.7 101 7.3 i 378 160.0
Flying Tigers 1 155 88.4 151 11.6 1 306 100.0
United 828 99:9 B .1 829 160.0
American Airlines 753 98.7 10 1.3 763 100.0
Trans World Airlines 657 96.8 22 1.2 679 100.0
TOTALS........ eeieeenns 4 670 93.5 985 6. i 995 100.0
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Among the fiﬁélla?gest airfreight carriers that are foreign based,
Lufthansa, Japan Air Lines and Air France are the leaders in that order.
British Airways and KLM are in fourth and fifth position with approximately
the same performance during 1976. The comparison of scheduled and
nonscheduled airfreight revenue tonne-kilometers performed by foreign-based
airlines is shown in Table 1-153 and Figure 1-63 (References 1-38 and 1-39). .
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TABLE 1-153

- -MAJOR FOREIGN-BASED AIRLINES
SCHEDULED COMPARED TO NONSCHEDULED AIRFREIGHT, 1976

(REVENUE TONNE KILOMETERS X 106)

1 gogd TR0

L;[.I'Nﬂb HO0d a0

£92¢

Scheduled Nonscheduled  Total
Percent Percent | Percent
Airline - of of of

" Amount Total Amount Total Amount Total

Lufthansa 1 041 94.8 57 5.2 1 098 100.0
JAL 981 95.1 50 4.9 1 031 100.0
Air France 937 98.5 14 1.5 951 100.0
British Airways 714 99.9 1 . 715 100.0
KLM 630 91.8 56 8.2 686 100.0
TOTALS . s evennnnnnn 4 303 96.0 178 4.0 4 481" 100.0

Note: (1)} Nonscheduled is all-freight traffic

(2) Nonscheduled projected to 1976 from 1975 by multiplying by 110%

(3) Both scheduled and nonscheduled include freight and express
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AIR ELIGIBILITY CRITERIA

The decision to use or not to use a particular mode to ship a particular
product at a particular point in time is a function of the product and market
characteristics and the decision process employed by a particular shipper or
consignee. In the past, these various factors have interacted to facilitate
segregation of air cargo into three basic categories, namely, emergency,
perishable, and divertible. Emergency freight consists of products that are
shipped by air due to the opportunity cost, such as lost sales due to delayed
delivery, associated with a particular market/distribution situation and/or
physical considerations. Perishable freight is made up of products that are
realistically shipped by the fastest available mode due to physical and/or
demand perishability. Divertible freight is that which is shipped by a
variety of modes depending upon its economic and physical properties and the
demand for the product. These categories of freight will be utilized in the
discussions that follow.

This section will be concerned with the identification of air eligibility
criteria as related to product and market characteristics. The order of
discussion is that shown in Table 2-1, beginning with product-related criteria
first then moving on to market criteria and finally to mode choice. The latter
discussion is rather brief, intended only to outline the basic relation between
the identified criteria an@ the decision process.

The importance of the respective product and market characteristics differ
with the type of freights not all the criteria are considered in all cases.
The applicability of the respective characteristics within each of the through-
freight categories is illustrated in Table 2-1. As the importance of the ship-
ment decreases, emergency to divertible, the number of criteria pertinent to
decision process,increases. Dﬁscussions of first the product then the market
characteristic will proceed from emergency through perishable to divertible.

Product Characteristics

Product characteristics are a very important consideration in the mode
decision process even though they cannot in themseives be viewed as mode
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TABLE 2-1

~KIR ELTGIBILITY/ CRITERIA®

Type of Freight.

Emergency " perishable Divertible
Product Physical Perishability -
Characteristics: Transit Environment: - -
Weight, Size, Volume -
Lead Time —om
Value/Weight Ratio
Density- . -~
| Product Range
Production Process ’
Market
Characteristics: Opportunity Cost Value > -
Life-Cycle Stage -
Market Location -
Demand Perishability - -
" Demand Yariability >
. Mark-ups
Dispersed Demand
Mode Choice: Fastest Available Fastest - If Market Mode Giving Lowest
Conditions  Allow Total Cost. of
Margin Sufficient Distribution
to Cover Cost
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determining. In essence, they can serve well as indicators of air cargo's
potential to fulfill a company's distribution needs. As evidenced in the
discussions that follow, the importance of each criterion is determined by

the shipper's or consignee's unique situation and method of evaluation. While
the following characteristics are not all inclusive, those identified are

* considered fundamental in the decision process.

Physical perishability. - Many products, such as produce, have physical
characteristics that deteriorate to unacceptable levels in relatively short
time, often over a time span that is less than the surface transport lead
time. If fast transportation is required to avoid product perishability and
market conditions allow a sufficient margin to cover the cost of the fastest
mode, then, logically, air is the mode that should be employed. There are
cases in existence, however, where realistic evaluations indicate that it is
more economic to ship by a slower mode and accept partial perishability. In
such cases, the transportation mode decision must be based upon the divertible
freight criterion where the cost of physical deterioration is considered to.
be a component of inventory carrying costs.

Transit environment. - This criterion considers physical environment
provided during transit that can affect the security of the freight from the
standpoints of damage and theft. It, therefore, includes such items as handling
and the atmospheric control provided for physically perishable products. Since
this criterion varies with mode, the transport decision process should con-
sider the transit environment in relation to the product and the packing
required. The economics involved include not only the packing material but
also the associated manpower and time required and the weight penalty entailed.
However, the weight penalty may not be avoided if the shipment must travel
a portion of its journey by surface mode. As pointed out in Reference 2-1,
the physical environment provided by air cargo 1s superior to any other mode.
In addition, the transit time is less, thereby reducing exposure to the risks
of damage and theft.

Weight, size, and volume. - The weight, size, and volume of goods that
can be transported is highly dependent.upon the mode of transportation employed.
Airfreight is especially restrictive with respect to weight, size, and volume,
even though larger freighters are helping to relieve this situation.
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Lead time. - This increment is equivalent to the time transferring
between receipt of the order by the shipper and receipt of the shipment by
the consignee. The real lead time must include not only transit time but also
the frequency and reliability of the transport service and the time it takes
to process the order. Allowable values for this criterion must be established
by either the shipper and/or consignee on the basis of the considered market.
In addition, this is a pertinent consideration when attempting to improve air
cargo service,

Value-to-weight ratio. - If airfreight transportation costs for a com-
modity exceed surface transportation costs by less than the inventory carrying
cost reduction made possible through the use of airfreight, then total distri-
bution costs are minimized through the utilization of.airfreight. Since
inventory carrying costs relative to transportation costs increase as the
commodity value-to-weight ratio increases, airfreight is more Tikely to minimize
total distribution costs for commodities having high value-to-weight ratios.
There is often a tendency, therefore, to make the mode selection on the basis
of the general conciusion that the higher the value-to~-weight ratio, the more
likely it is that the air mode will be selected. While this criterion can
serve as a general indicator, it is not a sufficient criterion for discarding
air. In today's markets the intangible benefits of air cargo are becoming
increasingly worthwhile, making air distribution profitable at decreasing
levels of the value-to-weight ratio.

Density. - Transportation tariffs are usually a function of weight and
provide shippers with the opportunity to take advantage of weight-break
discounts when shipping high-density commodities. The surface modes discrimi-
nate more against Tighter products than do the airlines. As a result, there is
a tendency to ship the lower density by air. At the present time, the density
break for air occurs at 142.7 kilograms per cubic meter. Products having
greater density are charged by weight with discounts occurring at specific
weight breaks. Products having lower densities are charged the 142.7-
k1lograms-per-cubic-meter rate for the volume they occupy.

Product range. - A diversified product line often encompasses a large
variation in the rates at which the respective items are ordered. Such
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fluctuations in demand and slow and fast movers as well as the levels of service
expected increase the costs and risks of stacking a large range of products.
These difficulties can often be reduced through the selective use of air cargo
for the distribution of a 1imited number of items out of the full range of
products handled.

Production process. - Air cargo is often suggested as the means of reducing
inventories; howevér, its applicability is a function of the production methods
supplying the distribution system. For example, if a batch process is used to
produce a year's supply of a product in 1 week, then transportation speed will
not reduce inventory. A similar situation can exist for custom products where
lead times are relatively great. However, cases do occur where rapid delivery
is required to meet contract dates. In this case, it would be categorized as
emergency with lead time being one of the considered criteria. Products that
are produced continuously but at rates intended to meet the demand are more
1ikely candidates for diversion to air transport.

Market Characteristics

The preceding commodity characteristics must be considered in the light-
of the market environment in order to realistically evaluate the economies of
airfreight versus surface transport. There are many characteristics of the
market place that are considered in any decision by a producer. Often times
there are intangible advantages or disadvantages that can determine the course
to be taken. The discussion that follows will be limited to the more
prominent market characteristics that are the more determinant in deciding
whether or not air cargo will provide marketing and/or distribution
advantages sufficient to offset the cost.

Opportunity cost value. - Some products are shipped by the fastest
available mode because of the opportunity cost associated with their movement.
The opportunity cost is equivalent to the profit that could be derived from
a specific market if the right products were available at the right time and
in the desired quantity. In such cases, delivery costs are unimportant when
compared to the loss associated with delayed delivery or delivery after the
market has changed character or even disappeared, Examples of situations
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that could lead to such circumstances are production system shutdowns as in
the auto industrj, inventory stock-outs, and seasonal (time-sensitive) markets
as in the cases of produce distribution and the Christmas rush and contractual
deadlines. Other market characteristics, such as perishability, life-cycle
stage, and market location,can also affect the opportunity cost value.

Life cycle stage. - Considerable risk is involved in putting new products
on the market or in putting an existing product into a new market, Each of
these situations is encompassed within the 1ife cycle of most products. In
either case, airfreight can be used to assure a responsive distribution system
able to adjust to and fully exploit the potential market. In the case of new
products, air mode can expedite the distribution of brochures and catalogues,
the fi11ing of the distribution channels, and the replenishment of inventories.
In the case of new markets, aircraft can reduce inventory cost and extend
product 1ife through its introduction into markets where demand is uncertain
and the associated risk of large inventories is high.

Market, location. - Significant physical barriers to surface iransportation
may exist for immature and emergency markets and for markets in the developing
regions of the world. Nearly all such markets have access to airports and are
likely candidates for air transport. Developed markets also experience
difficulties as a result of location. A well-known example of such a situation
is the trade between: Europe and Japan where sea traffic has the Panama Canal,
Suez Canal, and the southern tip of Africa as alternative routes. In such
cases, the associated distances and time delays are conducive to the consider-
ation of the air mode as a viable alternative.

Demand perishability. - The sale of some products is often time sensitive
from the standpoint of demand. This time sensitivity is a primary concern in
the case of products subject to obsolescence due to fad, fashion, or techno-
Togical change and products subject to seasonal variations originating with
the product itself, social customs, and commercial practices. There is also
perishability due to substitution which is of special concern when the market
is competitive enough for local conditions to set the acceptable lead time
and/or when close substitutes are locally produced. To avoid such demand
perishability, transportation via the fastest mode is desired providing
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market conditions allow a sufficient margin to cover the cost of that mode.

As for physical perishability, there can be situations where it is economically
realistic to ship by a slower mode and accept the resulting partial perish-
ability. In such situations, the cost of Tost sales is considered to be a
compohent of inventory carrying costs and as such should enter into the mode
decision process.

Demand variability. - Air cargo has the potential fo reduce stock in
inventory, in on-order processing, and in transit. For markets where the
demand is volatile, the air mode can, therefore, be used to meet either greater
or less than the expected demand with a resulting reduction of the risk
associated with large inventories.

Markups. - There are goods for which the markup, (Reference 2-1)
difference between selling price and cost exclusive of transportation costs,
depends on the market situation. In such markets, a trade-off often exists
between risk and profit. Slow forms of transportation can be used to
maximize profit at the risk of a change in market situation reducing
potential sales, or fast forms of transportation (i.e., airfreight) can be
used to take expeditious advantage of the market situation providing the
markup is sufficient to cover the distribution costs associated with air-
freight. In such market situations, the desirability of using airfreight.
depends on the size of the markup (per pound of freight) not the product-
value per pound of freight.

Dispersed demand. - In markets where production and consumption are
geographically concentrated, the eligibility of airfreight is limited. On
the other hand, when production and consumption are dispersed and/or when the
production process is widely dispersed, the application of air delivery may
be justified. In such cases, the use of air cargo to reduce and maintain
inventories or to reduce lead time could provide savings that exceed the
increased delivery costs while maintaining any loss in sales to an acceptable
level. In order to realize these favorable results there must be an adequate
supply of the product and an efficient order-processing system at the point
of origin. From the standpoint of transportation, the frequency of the air
cargo service must be adequate to handle the flow and at the time required.
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Mode Choice

Air cargo is :not :always the ‘most -expensive mode -of transport. There are
‘cases 'when the 'air tariffs are Fiterally ower :than.those for 'the-surface -
modes. In such ‘cases, the Tower cost -combined with service and environmental
advantages ‘make ‘the choice clear «cut. ‘In ‘those cases where ‘the rates -are
‘higher, ‘the mode :¢hoice 'should consider ‘the ‘total di stribution «cost in ‘the
‘framework of -the 'shipper's production system. TIn the 'case of a manufacturer,
the production system will include material acquisition, fabri cat1on or
.processing, and distribution of the finished product.

‘The :product :and market characteristics outlined in the preceding pages
.enter into the «decision iprocess when the choice -of mode must be made on ‘the
-system basis. These -criteria initially serve to -qualitatively indicate a
;product™s ;applicability ‘to air ‘transport. 'Once the cost benefit analysis is
.underway they :serve ‘to identify Tactors and ‘considerations to be "included "in
‘the analysis. In ‘the majority -of cases, 'these criteria are .quantifiable to
the Tevel required ‘for «decision. There -are cases when ithe product -and/or
:market prevent thelr quantification with the result ‘that they are often '
§gnored. This jprocedure :may dead ‘to -erroneous conclusions since it ‘appears
that qualitative :analysis can ‘identify potential benefits that are becoming
increasingly ‘important in today™s competitive markets.

2792



ORIGINAT PAGE IS

OF POOR QUALITY]
Section 3

CURRENT DIRECT SUPPORT INFRASTRUCTURE

Direct support infrastructure for current air cargo operations was |
surveyed during July and August 1977 by a team of Douglas Aircraft Company
engineérs from Airport Aircraft Compatibility and Cargo Systems Engineering
groups. Survey observations and published information were used to assess
the impact of the airport landside and airside elements on the total air °
cargo system. For a sampling of domestic airports, capacity and constraints
for cargo operations were studied as an increment of total airport operations.
Cargo-processing systems were observed at each airport and were documented to
provide a qualitative and quantitative basis for relating terminal and airport
capabilities. Terminal processing systems and functional elements were evalu-
ated to establish productivity trends for various mechanization and cargo flow
levels as related to three airline operator types. Finally, cost effective-
ness and utilization of unit Toad devices (ULDs) were established to complete
the study on the existing infrastructure.

Current Airport Capacity and Constraints

The airport complex is composed of many elements which collectively
establish its operational capacity. From the airside, the complex must be
capable of efficiently handling varying sizes of aircraft and numbers of
aircraft arrivals and departures around the clock or during specified hours.
Airport elements which determine this capacity are flight- and ground-control
systems, runway and taxiway design and maintenance parameters, ramp and gate
provisioning, plus service and maintenance capabilities. From the landside,
the complex must have facilities and processing systems which are capable of
effecting a time-phased transfer of cargo and passengers between air and sur-
face vehicles. Airside and landside capacities must be balanced over the Tong
run to achieve full benefit from the complex. The airport complex is faced
with political, environmental, and economic decisions which reflect on its
technical capacity. -
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Airport Survey rationale. - Airports selected for study were Los Angeles
International Airport {LAX), J. F. Kennedy International Airport (JFK},
Atlanta William Hartsfield International Airport (ATL), Chicago O'Hare
International Airport (ORD), and Detroit Metropolitan Wayne County Airport
(DTW). These airports represent established cargo-processing centers covering
a range of flow levels, growth potential, operational demands, and site
development maturity. JFK and LAX are major origin-destination points on
the east and west coasts for domestic cargo movement. JFK is the ‘major hub
for international traffic. ORD is the major domestic transfer hub and, like
LAX, is gaining stature as an ‘international cargo center. Air cargo opera-
tions for the growing southeastern section of the country are concentrated at
ATL. DTH is Tocated in the heart of the automotive indusitry, and operations
reflect ‘the cyclical :nature of 'that business. Both ATL and DTW possess .the
latent potential for significant future growth, particulariy for international
‘operatibons. Several other .airports were aiso considered for the study, but
survey .constraints precluded additional coverage. Table 3-1 provides the
relative cargo and passenger flow ranking of the surveyed airports.

TABLE 3-1
1976 AIRPORT PASSENGER AND CARGO FLOW RANKING

Total Total
Airport Passenger Flow* Rank Cafgo Flow** Rank
LAX 9.791 3 699 3
JFK 6.933 5 - 1089 1
ATL 13.307 2 335 6
ORD 17.241 1 751 ' 2
DTH 3.8 | 10 180 11
*Passengers X 106 enplanements (CAB statistics - 1976)
**xKg X 106
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Prior to the survey, pertinent available data on the subject airports
were reviewed to determine what supplemental information would be required
from the airport authorities to conduct the study. These data, usually
current master plans, were requested from the airport authorities, and
appointments were established with key personnel to discuss present and
future airport capacity constraints. Interviews were held in conjunction with
the cargo terminal surveys at each airport. The survey team concluded that
airline cargo terminal management and airport authority personnel were gener- .
ally well informed of the objectives and realities of the air cargo environ-
ment at the airport. The authors wish to express their gratitude to the
following individuals for their cooperation and open discussions. '
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Jack Graham - Airport Facilities Planner
JFK - Alien Haack - Supervisor Airport Planning
ATL - Maxwell Walker - Director Airport Planning
ORD - John Carr - Airport Manager

DTW - Chuck Van Deusen - Assistant Managing Director
Daniel Norton - DTW Airport Supervisor
Robert Larson - Director of Transportation

The airports included in this study provide a good cross section of
airports deeply involved in air cargo operations. Within the scope of this
study, they will continue to be major centers. Are they representative of
other major air cargo centers? Individually, they probably are not. However,
overall they do have the same problems and objectives encountered by other
major air cargo centers.

Air cargo throughput. - In the past, the air cargo industry has been
expanding at a much faster rate than most sectors of the economy. But air

cargo's expansion is very much sensitive to outside pressure. Typically, as
money tightens and business suffers, so does the air cargo industry. This is
primarily the result of two factors, namely, (1) there are fewer items to
ship during hard times as business volumes will decrease and, (2) customers
may prefer to economize and transport items via a less expensive mode of
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transportation. The second factor is minor since the most critical incentive
to ship by air appears to be time savings rather than cost savings.

The rate of growth of the air carge industry at the five study airports
has been phenomenal. The rate of growth declined significantly in the economic
slump of the 1970s; however, with a stabilization of the economy and with the
current upward turn in the business cycle, a general upward trend should con-
tinue. Table 3-2 11lustrates the air cargo growth at four of the five airports.

No trend data were obtained from Chicago.

-Each_airport that was surveyed had differences in total flow composiiion.
The Ngﬁ,chE (JFK) air cargo flow was basically international, accounting for
62 perceht of the total. Of the international flow, approximately 51 percent
was shipped on all-freighter aircraft with the remainder shipped on passenger
aircraft. With the future trend of more wide-body passenger aircraft flying
international routes, this percentage will change to emphasize the increased
aircraft cargo volumes. All-freighter aircraft are particularly important in
‘the movement of domestic freight.

TABLE 3-2
AIRPORT AIR CARGO GROWTH
7 Year Throughput Trend {Kg X 105)
?ear JFK LAX ' ATL DTW ORD
1970 868 473 mn - -
197 919 515 313 - -
1972 1014 595 344 166 -
1973 na21 654 338 224 -
1974 1085 | _ 673 333 212 -
1975 1025 649 31 159 -
1976 1089 ’ 699 335 180 751
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In the referenced time frame, all-freighter aircraft accounted for about
three-fourths of the total domestic tonnage. Another characteristic of JFK
air cargo is that both domestic and international transfer cargo accounted for
about 36 percent of the total traffic volume. Domestic transfers represent
39 percent of the total tonnage of which 81 percent was between aircraft. The
remaining 19 percent of domestic transfer is from truck transportation for
movement to and from outlying areas of New York. Major airlines at JFK are
American, United, Flying Tiger Line, Seaboard World, Pan American, Lufthansa,
and Airlift International.

The Chicago airfreight characteristics aée opposite those of New York in
that it handles more domestic than international cargo. The 1876 flow
throughput was 751 miilion kilograms of which domestic freight accounted for
85 percent, or approximately 639 million kilograms. Typically, a majority of
the Chicago flow is handled by a few airlines. The top four airlines at ORD
accounted for nearly 62 percent of the throughput, or 452 million kilograms.
United Airlines with 236 million kilograms, accounted for 31.5 percent of the
total volume, or more than the second through fourth place (American, TWA,
and Flying Tiger Line) volume leaders combined. No information could be
obtained which could give some insight as to the amount of freight that is
shipped by all-freighter aircraft, belly-pit-only operators, or the amount of
freight that is transfer freight - both online and interline.

Similar to ORD, four airltines (United, American, TWA, and Continental)
handled more than 53 percent of the throughput cargo flow at LAX in 1976. The
top 15 airlines handled approximately 91 percent of the cargo flow with the
remaining 23 airlines and air-taxi operators accounting for slightly less
than 9 percent of the throughput. The airline data obtained from the airport
authority did not segregate domestic and international freight and
originating/terminating and transfer freight.

At ATL, approximately 90 percent (301.5 million kg) of the 1976 cargo
throughput was carried in the belly pits of passenger aircraft. Most of the
remaining 10 percent was handled by Airiift International in DC-8 freighter
aircraft. Major belly-pit operators include Eastern Airlines {which handies.
approximately 21 percent of the total tonnage at ATL, both domestic and
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international), Delta Airlines (45 percent of total flow), and Northwest
Orfent. International cargo currently accounts for 0.2 percent of the
tonnage and,at this time, is handled only by Eastern. No data relative to
past trends in transfer freight could be obtained from. the airport authority.
But in their future forecast of airfreight, transfer freight is projected to
account for more than 40 percent of the total throughput tonnage.

Approximately 69 percent of the 1976 cargo flow at DTW was handled by
four airlines (American, United, Northwest, and Delta). The remaining 13 air-
lines and two air taxi operators accounted for the remaining 31 percent. The
throughput flow data were by aggregate airline and did not break out the data
by all-freighter volumes versus belly-pit volumes or by origin/destination
versus- transfer freight.

The airfreight movement at Detroit more or less follows the country's
economic trends since it is very sensitive to the handling of automotive
cargo. The intensity in handling auto freight is depicted by the movement at
Detroit's Willow Run Airport. In 1976, the three suppiemental airlines
operating out of Willow Run {Auto Air, Zantop, and ONA) handled 62.7 million
kilograms, or approximately 35 percent of the freight movement from Detroit's
Metropolitan Wayne County Airport. These data along with the other airport
statistics were cobtained from the airport authority.

Future afr cargo forecasts through the year 1990 are presented on
Figure 3-1 for each of the five study airvports. The top three airports
(JFK, ORD, and LAX) are projecting future air cargo growth at about 8 percent
annually. Atlanta is forecasting.a growth rate of 10 percent, while Detroit
is forecasting a 10 to 15 percent growth rate.

Many of the airport authorities were hesitant to estimate any future
growth rate because of the many uncertainties and intangibles involved in
putting together the various aspects of econometric change. As an example,
the forecast of future growth at Detroit is very sensitive to the automotive
industry. With a continued boom in the manufacturing of autos, airfreight
will also exhibit strong growth. Freight related to the automotive industry
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accounted' for 75-80 percent of the outbound flow for one airline at DTW. The
10-15 percent growth rate in the latest master plan for DTW was deemed to be
optimistic but potentially achievable.

With fﬁcreasdng'industrfaf activity in the southeastern area of the
country,. the forecast growth rate of 10 percent for ATL may be too conserva-
tive. Growth at AtlTanta is contingent on several factors:

e  Anticipated increase in mail volume

o  Expanded European air cargo market due to a pending route
award of a Londom - AtTanta: segment

¢:  Expanded South American” air cargo market due to a pending
route: award

These: growth factors were discussed with the airport authority during the
interview. and: survey phase of the study in Atlanta.

Airport capacity and. constraints assessment. - The airports selected
for' study- have different capabilities since they have been developed to meet
particular requirements for the locale they service. While some constraints
are common to all five locations, the probiems faced by each airport are
di fferent. Capacity and constraints. for each complex ﬁi]I be discussed in
total and then specifically related to air cargo operations. This approach
will provide a sound definition of the surveyed complexes and permit identi-
fication of basic trends in air cargo capabilities and constraints.

Los Angeles International Aijrport: As shown in Figure 3-2, the runway
configuration at LAX consists of two pairs of parallel runways with east-west
orientation that border the north and south boundaries of the airport. The
passenger terminal complex is located between the runway pairs and consists
of six satellite terminals. Maintenance and fuel storage facilities are
located between the rurway pairs in the western sector of the airport. Cargo
City is located in the northeast sector of the airport which is bounded by
Century and Aviation Boulevards. (See Figure 3-3.) On the southern boundary
of the airport along Imperial Highway, there are several additional cargo
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terminals as well as hangars, industrial sites, and a passenger terminal for
charter operations. Principal access routes for passenger traffic are on
Century and Sepulveda Boulevards. Cargo traffic is concentrated on Century
and Aviation Boulevards with Imperial Highway being utilized to a tesser
degree.

LAX has sufficient rumway capacity to handle future air carrier demand.
Current demand for runway utilization is approximafe]y 400 000 air carrier
movements, or about 50 percent of the annual runway capacity. Standard usage
is an all-westbound operation on rumway pairs 24 and 25 with arrivals usually
on the outer runways, especially during IFR conditions. Since the airport is
bounded on three sides by 1ight industry and residential areas, landing
approaches are reguired from the west over the ocean from 2400 to 0630 hours.
However, LAX is a 24-hour airport. The Sepulveda Boulevard overpass structure
imposes a weight restriction of 147 418 kilograms on the southern pair of
runways and taxiways. Most wide-body aircraft, therefore, are forced to use

the northern pair of runways.

Landside access/egress will be the.major constraint to fulfilling future
passenger enplanements. Ground access demand was 28 million passengers in
1976, while ultimate service capacity has been estimated to be 30 million
annual passengers on the main access route, Century Bouievard. The ground-
side access problem is being studied for LAx.s Options include new freeways,
remote parking with mass transportation, and increased use of Ontario Airport.
Truck congestfon on the Cargo City service roads becomes particularly acute
at Buildings 1 and 3 during prime time operations. There is no present
solution for this problem.

Cargo City has separate terminal facilities for United, Flying Tiger .
Line, American, and TWA. Each teyminal has ramp positions for four narrow-
body freighter aircraft. Freight Buildings 1 and 3 house tenants such as
Continental, Delta, PSA, Northwest, Western, and Hughes Air West. Due to near
capacity conditions at these buildings, 6nly one of eight ramp positions is
being used for DC-8/B707 freighter operations. Much of the ramp area is used
for ULD storage, staging, and buildup/breakdown activities. Airlift
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International, Pan American, Korean, and Japan Airlines are the principal
operators using converted hangars for cargo operations on the south side of
the airport. There are four ramp positions on the south side for narrow-body
freighters and one for wide-body freighters. The latter is located west of
Sepulveda Boulevard. (See Figure 3-4.)

The Sepulveda Boulevard overpass restriction precludes the use of
wide-body freighters at Cargo City and at most of the south side terminals. '
American Airlines and Flying Tiger Line are handling B747 freighters near
their respective maintenance facilities on the west end of the airport. .
Korean Airlines uses a ramp just west of Sepulveda. Remote handling of these
freighters is time consuming and costly, particularly for the operators from
Cargo City. First, the ramp crews are split from the normal operations at the
terminal. Second, transportation time of approximately 15 minutes one way
must be added to cutoff times at the terminal. Only four standard ULDs-can
be transported by a single truck-trailer which is compatible with service
road traffic. If the weight restriction is increased to 680 000 kilograms
as planned for the taxiways and runways, the compatibility of B747 freighters
at Cargo City would be marginal due to the physical constraints imposed by the
facilities. American Airlines and Flying Tiger Line could position one B747
freighter each, while United Airlines could position approximately eight
using their cargo terminal and maintenance facility ramps. With only the
taxiway on the south side strengthened, there could be congestion at the end
of the runway when freighters iry to dgain access to Cargo City and run counter
to outbound passenger flights.

The key to cargo growth at LAX is the environmental issue. Environ-
mentalists have more or less restricted growth at the airport. A typical
-example is the delay encountered to strengthen the Sepulveda tunnel. Accord-
ing to the airport authority, plans for rebuilding the tunnel have existed
since 1969. Due to pressure from environmentalists and local politicians,
the project has not commenced. The current estimate now is for a 3-1/2-year
completion period which includes 1-1/2 years for approval of the EIR
(Environmental Impact Report), 1/2 year for redesign, and 1-1/2 years for
construction. Another environmental problem concerns the future of airport
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expansion along the western boundary of the airport. The newly created Coastal
Commission plus a group organized to save the E1 Segundo blue butterfly are
potential road blocks. There also appears to be growing concern over the

truck traffic in the airport areas which is allegedly generated by air cargo
operations. However, truck traffic will always be present in an area of business
and 1ight industry; air cargo traffic is not necessarily going to create more
congestion due to its operational time periods and more load per vehicle due to
the trend towards consignor loaded containers (CLCs). Finally, night freighter
operations are seen as a prime source of noise pollution, although the number
of freighter aircraft is quite small and Tanding approaches must be over the
ocean after midnight.

The maximum capacity of existing cargo facilities at LAX is 1 million
tonnes per year. Based on the future airport projections in Figure 3-1, the
airport facilities should be saturated in 1980, or siightly later if increased
use of CLCs is achieved and if increased frequency of daylight operations can
be realized. Preliminary expansion plans for LAX involve major cargo facili-
ties along the south side, as illustrated in Figure 3-5,1in which case Cargo
City might be used primarily for belly-pit operators.

The LAX air cargo master plan describes near-term as well as long-term
solutions to handle the projected demand of freight. The near~term solutions
are as follows:

s Reinforce the Sepulveda tunnel
Extend Airfreight Building 1 four to five bays
Construct a new airfreight facility west of existing Airfreight
Building 1. '

] Encourage Cargo City tenants to further increase the use of cargo
bypass systems, mechanize their facilities, plus expand the
existing warehouse terminals

] Expand the Flying Tiger Line, American and TWA facilities
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To handle the long-range projections for air cargo, additional facilities
must be built to handle the flow. Three areas are considered for future
development, but the most Togical area for initial development would be the
south side of the airport along Imperial Highway between Sepulveda and
Aviation. The other two sites, the west side along Pershing Drive and the
north side show great promise in that they are presently undeveloped.
However, both areas will require substantial capital to develop and face
zoning problems that may take considerable time to resolve. The master plan
of the south side is shown on Figure 3-2. Current plans call for 77 690
square meters of warehouse space allocated to three buildings. .The parallel
building to the runways will have frontal area for 11 B747 aircraft parked
parallel to the building. The two other smalier buildings will have 10 B747
positions and one DC-8 position. '

The movement of the cargo operators to the south side will also be
confronted with & ground-access problem. Currently, Imperial Highway is
saturated with airport-related and private industry traffic during the peak
hours. Additional traffic generated by the cargo faciilities would cause a
huge amount of additional surface delays. The master plan for ground trans-
portation calls for the 105 Freeﬁay to be constructed parallel to the
Imperial Highway right of way.from Sepulveda to the east. Imperial Highway
west of this point will be widened to handle the anticipated level of traffic.
The movement of the facilities to the south side will cause some problems to
the freight forwarders who are now located in close proximity to the existing
Cargo City area. .Split operations of two facilities will lengthen delivery
times for outbound freight,or it will call for additional trucks and manpower
to run two separate loops to both Cargo City and the new south facilities.

J. F. Kennedy International Airport: - The runway layout at JFK consists
of two sets of parallel runways and one short runway as shown in Figure 3-6.
Rumway pair 13/31 are separated by more than 1500 meters and run east-west.
Runway pair 4/22 are separated by nearly 900 meters and run north-soqth.
The passenger terminal complex is located west of the 4/22 runways and
between 13R/31L and 13L/31R and consists of nine separate terminal buildings.
Maintenance facilities are located west of the passenger terminals primarily
along runway 13R/31L.
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The cargo terminals are located from 1.8 to 2.2 kilometers from the
passenger terminal complex on the north and west sides of the airport
respectively. There are currently three access routes into JFK. The main
access route is on the Van Wyck Expressway with 150th Street and Rockaway
Boulevard serving as secondary routes for passenger tfﬁffic. The Tatter two
routes are utilized for cargo traffic. A new entrance off Rockaway Boulevard
on the east side of the airport will also be primarily used for cargo move-
ments and should eliminate any access/egress congestion problems for the
foreseeable future.

Overall runway capacity at JFK is somewhat difficult to analyze because
of the varying noise, wind, and runway usage parameteré that exist. Runway
utilization depends somewhat on evenly distributing noise exposure in the
heavily populated area surrounding the airport. Under this constraint, the
runway configuration is changed every 8 hours, providing that the wind
does not exceed 15 knots and the runways are considered clear and dry. During
IFR conditions, the rumnway pair 13/31 can be operated independently, one for
arrivals and one for departures. When this occurs, the computed hourly
acceptance capability is 74 operations. When either 4 or 22 is used, the
resulting hourly acceptance is 54 operations. If the operations are staggered
to both runways and just one is used for departures, the computed capacity is
64. During VFR conditions, the computed runway capacity for either pair of
parallels is about 83 operations.

At JFK from 1500 to 1900 hours, a quota system is in effect for each
class of aircraft. The quota between 1500 and 1700. hours is 70 air carrier
operations, five scheduled air taxi operations, and five operations for all
other users. From 1701 to 1900 hours, the air carrier quota is increased to
80 while the other quotas remain the same. The increased air carrier level
is due to the demand of departures during this time frame.

The cargo terminals at JFK are dispersed throughout the west and north
access roads leading into the passenger terminal areas. From Figure 3-6,
the major terminals located of f the Van Wyck Expressway on the west side of
the airport are Pan American World Airways and American Airlines. On North
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Boundary Road are located the Flying Tiger Line terminal and the terminal
shared by Airlift International, Alitalia, and Varig Airlines. The terminal
operated by Seaboard World is located east of the 150th Street airport
entrance. The -airport authority has not developed a master plan for future
cargo facilities on]f because additional cargo facilities are not required in
the near future. From the five terminals surveyed at JFK, it appears that the
facilities, on the average, are at 80 percent of total capacity. At the
projected 8-percent growth through the study time frame of 1990, the current
terminals will become saturated in the eariy 1980s.

The ramp facilities at JFK are more than adequate to handle :current B707
and DC-8 all-freighter aircraft. Many of the terminals currently handle
‘B747 freighter aircraft but are limited in the number of aircraft that can
be handied simultaneously due to the size of the ramp and associated taxiways.
As @an example, Seaboard World can handle a B747 with a nose-in attitude only
if the Lufthansa German Airlines B747 is not parked in its ramp position
opposite the Seaboard terminal. Otherwise, it must park in a power-in/
power-out mode due to the lack of adequate wing tip clearance of maneuvering
aircraft on the taxiway between the two cargo terminals. The American Air-
lines facility was originally designed to handle the B707 freighter with
their fixed-dock, forward side door Astro-loader handling system. Currently,
two B747F aircraft can be handled simultaneously but would tax the in-terminal
and ramp facilities because of the number of containers that must be handled.
The Flying Tiger Line and Pan American aiso handie the B747F without any
physical constraints due to ramp space or taxiway clearance. Pan American
has completed plans to upgrade the pavement strength of the ramp hard stands
such that all five can handle the increased weight of the B747F.

The airport authority indicated that there are basically no constraints
at JFK on either the landside or the airside. A major constraint which may
hinder the growth of air cargo is the financial condition of the airlines.
tack of sufficient capital to expand operations is the main factor. Addi-
tional cargo-handling capacity can be achieved through either expansion of
existing terminal floor plans and ramp areas or through varying degrees of
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mechanization such as stacker systems. Added capacity could also be achieved
by using available hangars and other airport buildings. The service roads to
these buildings are completed.

Once the current facilities become saturated, JFK does have room to
expand., There is a large tract of undeveloped land to the east of runway
4R/22L. This area would be ideal for a pure all-freighter operator since it
is away from the passenger terminal complex and its related activities. This
site might not be acceptable for belly-pit operators since the cargo trains
would have to cross two active runways plus traverse approximately 3 miles to
reach the passenger terminal. These two problems would be detrimental to
overall airport capacity. Finally, there is sufficient area around the
perimeter of the airport for offsite cargo terminals. Just north of Rockaway
Boulevard, the city is proposing an industrial park which would be an -dideal
Tocation for offsite cargo terminals.

The quota system which limits aircraft arrivals and departures between
1500 and 1900 hours could constrain international cargo growth. This is not
a prime time for domestic cargo -operations. However, there are 79 inter-
national passenger flights and nine cargo flights arriving or departing during
this time. The quota system will tend to force the substitution of larger
aircraft for smaller aircraft.

A