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I. Overview

1. An introduction

When people talk about airline business, they first think about passenger transportation if not specified otherwise. This means that the cargo business is far less exposed to public attention than passenger side of business.  But the fact is that “around 40% in value of the world manufactured exports are transported by air”.
 Air cargo’s impact to overall economy is direct, fundamental and its ramification significant compared with passenger. Observing the current status of contribution to total supply chain of today, its potential should be immeasurably large. On the other hand passenger business remains depending upon leisure travel as substantial source of income.

Ironically even in an argument such as “national prestige and strategic instrument”, air cargo seems to be unnoticed. So we can say that genuine economics, not politics, has been in play in this air transport business sector, pulling and pushing cargo development.
The airline product for passenger is seat to accommodate human body, for First Class, Business Class and Economy Class. Seats on airplane is much standardized whereupon, passengers simply sit, regardless of types of airplanes with a few exceptions such as wheel chairs, guiding dogs and pets accommodation. Besides these, passenger has legs, eyes and ears, mouth, and above all “life cycles” such as working schedules and personal time as a human being.
What about cargo? Someone has to move it each time transportation completes. There are various kinds of commodities almost all we see in daily life. And some are unfinished products and raw materials. They can be large or small, tons of weight or feather light, regular shaped or odd shaped, live or frozen, need specific temperature or not.  In case of cargo the product is the space that flies over the surface against the gravity.  They are different in size and shape of containers that tightly fit into fuselage of different types of aircraft. To accommodate such varieties of shipment, it requires careful logistical planning, engineering and documentation assuring smooth transportation, while passengers, following signs, come and go by themselves.

2. Current cargo commodities;

Manufactured goods; auto parts and accessories, machinery, parts and appliances, tools and hardware, medical and optical and other instruments, electronic equipment, plastic materials, medicine, pharmaceutical, drug, photographic, film, metal product, foot ware, toys and games, apparels.

Agricultural products; cut flowers, fruit and vegetables, live fish and animals.

Higher valued minerals and raw materials; 

Letters, document and other printed matters

Computer software and other intellectual products.

Such are the commodities currently being transported using aircraft. They are usually transported “one-way”. Varieties of commodities are handled in conformity with containers usually called ULD, Unit Load Devises.

3. Fitness to air cargo transportation

The strength of air is the speed. In case of cargo, however cost is generally more important than speed. Not all cargo shipment is necessarily emergency nature or “the earlier the better”. Sometimes speed is even un-needed feature.  Supply Chain Management experts want that shipment be delivered “not late, not too early, but just in time” above all cheap and efficient.

Recognizing these clear mandates, airlines view over cargo business has been changing in recent years.  The change is observed uneven today. Some still can not change the business behavior from traditional ones by their own reasons and social reasons, where airlines cargo sales people used to emphasize strength of airfreight over the surface transportation as follows;

Perishable, quick obsolescence, emergency repair or medical cares

Avoid high insurance costs for long in-transit period

Valuable relative to weight

High risk of pilferage, breakage, or deterioration

Need special handling or care or storage. 

But their scope was limited to “airport-to-airport carriage”. Reality of the market has always been, as OECD reported, that the air portion revenue is on average one third of total door-to-door logistical revenues
. 

So the issues should have been not only looking at truck, rail and maritime as its competitors, but also are partners in an entire logistical systems. 

Shippers want air transport firmly integrated as a part of total logistics chain. At inter-modal transfer points, all sorts of problems seem to gather confronting as a bottleneck that prohibits streamlining the transfer. 

People work in the daytime. When they travel they tend to leave home in the morning and back home in the evening. Of course not many people like to sacrifice their personal time such as weekends. Cargo has similar pattern, since shipment demand is the result of people’s work during weekdays. Shipments are prepared during the day, brought to airport, need to be delivered the next day early in the morning. Nobody may want cargo delivered in the middle of night. 

For cargo, Thursday, Friday and Monday are the peak days. Thursday is the day for trucking so that shipments are delivered by Friday morning, which is important at lines of factories and retail shops to make a fresh start on Monday morning.  Because of this, peak work hours are split in four hours each; one late at night and another early in the morning. This means there are not fully utilized three hours for both shifts workers.

4. Broad picture of today’s airlines

(a) Passenger Kilo Meter    (b) Freight Ton Kilo Meter  (c) Total Revenue Ton.KM

1. American Airlines           1. Federal Express             1. American Airlines

2. United Airlines               2. Lufthansa                      2. United Airlines

3. Delta Airlines                 3. Singapore Airlines          3. Lufthansa

4. Northwest Airlines          4. UPS                              4. Delta Airlines

5. British Airways               5. Korean Airlines              5. Singapore Airlines

6. Air France                      6. Air France                     6. Air France

7. Lufthansa                      7. Cathay Pacific                7. Northwest Airlines

8. Continental Airlines         8. China Airlines                8. British Airways

9. Japan Airlines                 9. Japan Airlines                9. Federal Express

10. Singapore Airlines        10. Cargolux                     10.Japan Airlines        

           (NW cargo ranked) 14. Northwest

· US Major carriers rely on domestic passenger market. BA relies upon long haul international passenger market.

· Freight is no more by-product for Lufthansa. NW is the champion of US majors in cargo, but it still can do more in freight business.

· In 5~10 years, Air freight revenue will exceed the Passenger revenue.

(2) US carriers’ cargo results.

                  2002(ton.kilo.m)                           2003(ton.kilo.m)

Airlines        Total cargo     Freighter(incl.)         Total cargo   Freighter(incl.)      

Alaska               94,957         16,071               120,798           15,515

Aloha                15,198         12,609                  27,063          12,758

Am.West          102,949               -                  102,537              -

American       2,931,773               -               2,897,153              -

Continental       970,941              -                   980,137              -

CO.Micro            57,829               -                    62,373              -

Delta             2,128,163               -               1,969,953              -

Fedex          13,073,326    13,073,326         13,831,234     13,831,234

Northwest     3,221,692      2,069,533           5,394,115       2,210,317

United           3,333,285               -               3,077,479              -

UPS              6,602,038      6,602,038           6,750,316       6,750,316

US Air             593,025               -                   528,042              1,564         

Total        33,125,176     21,773,577       35,750,100    22,821,704

· A significant increase at NW passenger/cargo mix result.

· AA,DL,UA, the “legacies” are keep their decreasing trend in cargo.

· Air Express (Fedex, UPS) increasing, even after 9-11. Cargo Management Group says. “A conservative estimate shows the express sector’s share of international airfreight nearing 25% within 20 years, more than double today’s share 13%.”

(3) Cargo revenue contribution to total airline revenue.

US carriers average including NW (7.9%,) is as low as 3%, while others, for examples;

Korean Airlines    31%

China Airlines       49%

Singapore Airlines 27%

Japan Airlines       12%

5. Cost issue of Passenger/Cargo mixed plane.

Is the US air freight business enough to support SCM?  I doubt it, observing the above. In passenger/cargo mixed operation, cargo is treated as a by-product of passenger services.

When airlines try to divide the costs of passenger/cargo mixed operation, the classical debate re-start, whether cargo is “by-product” or should be managed “independently”.

How much to be charged to cargo department about these costs, for example;

aircraft, maintenance, fuel, pilot, insurance,,, slot and landing, traffic rights, etc.?

Cargo people question that “If the flight schedule is given priority to passenger convenience, why cargo has to bear the cost?” “If the flight has to leave 30 minutes earlier than the time regular shipment can be delivered and loaded, cargo department should not be responsible of any costs except for additional fuel cost due to payload increase.”

Of course, forwarder’s bargaining position against airlines for such un- programmed cargo capacity should be strongest. Besides, since the wide-bodied aircraft have been introduced, abundant belly capacity fell in the hands of forwarders cheaply, that also has given downward pressure to overall cargo yields.

Only NWA has all cargo airplane among US “major” airlines, today. Others look completely lost their appetite in cargo business.  We need to think about the reason for this unusual situation for the US airfreight industry.

It would be natural and desirable trend, as the first step, slowly “divorce” from passenger. 

Such trend is developing as predicted here.

“Boeing predicts the world freighter fleet will increase to 3,456 airplanes from 1,766 during the 20-year forecast period, with the greatest growth in wide body freighters such as the Boeing 747, 767, MD-11 and the Airbus A300. Boeing believes this category ultimately will represent 60 percent of the fleet, compared to 44 percent today, eventually constituting more than 90 percent of total freighter capacity. 
Boeing says that, of the 2,950 freighters predicted to join the fleet, 1,260 would be replacements for retired aircraft and 1,590 for growth. More than 75 percent, 2,226 airplanes, will come from passenger/combi-to-freighter modifications, while 724 will be new production freighters. International air freight will grow faster than domestic and will account for 83.7% of traffic by the end of 2023…” 

Time to renew cargo fleets is in progress.  The most popular way to renew freighter aircraft is conversion of used passenger aircraft to all cargo aircraft. A sample estimation of cost for conversion looks like the following figures;

B737  New aircraft costs        $30~35 million

Used passenger aircraft costs $13~24 million

Remodeling costs                  $1~5 million.

II. Blurring market segmentation

6. Air Mail, Air Express, Air Freight

First, national and international postal system is on the process of privatization.  Mail used to be a substantial support from the government to commercial airlines. Today, many countries are following the similar path that US has taken in privatizing postal system.

Air Express is firmly established by FEDEX, UPS etc. covering the small packages and document for time definitive transportation. Such Air Express business is expanding. Privatization of postal system would also work favorably.  Average weight of international express has been increasing from 6lbs in 1992 to 11lbs.in 2003.

Air Freight business receiving competitive pressure from Air Express sector, airlines are also responding with time definite guaranteed transportation, tracking and tracing services available by Internet.

Air Freight business has traditionally been conducted by forwarder (consolidator) but today, Internet technologies add the value of carriers’ services to shippers thus intermediaries need to re-establish their “laison d’etre”. What has been happening in passenger sector is also happening in cargo, too. This sector is the largest among freight business where dynamic changes are in progress.

Time definite guaranteed door-to-door cargo yield is about ………………………………………………………………$2.00~2.50/lb.shipment

Space available airport-to-airport cargo yield is                     $0.30~0.40/lb.shipment

This 6~7 times difference is the value added to the commitment to the time definitive services playing a part of integrated door-to-door services in the US. 

No airline should be happy earning $0.30 yield per lbs.shipment. However in order to reach to the higher yield, something more to be done.

7. Truck/Rail versus Air

The most dynamic competition is taking place between trucking and air over the price and services in the following area. Air has speed advantage but as the length of haul gets shorter, trucking will become more competitive.

· Cost saving competition especially on terminal costs

400~800 miles peripheries; Overnight or 2~3 days delivery; Price? 

(terminal cost occupies approximately 80% of total costs)

1000~3000 miles peripheries; Overnight or 5 days delivery; Price?

(terminal cost share of total costs is approximately 30%)

· LTL (Less than Truckload): If the volume of shipment does not need whole truck capacity, air may have a chance to win the business.

· Expedited trucking by double crew expands the distance range keeping the cost lower than air

· Hitching or double decking of trailers further reduce costs of trucking. 

· Piggybacking on Rail by TOFC(Trailer on Flatcar) and COFC(Container on Flatcar) speeding up and cutting costs and improve services even more.

8. Ocean Vessel versus Air

Foreign markets are the dominant source of freight business in the US. In 2004, international cargo accounted for 69% of total freight carried by US carriers, compared to 31% domestic.
 

For total export/import of the US by air, 2/3 was carried by foreign carriers. 

International cargo (trans-continental shipment) will grow faster than domestic cargo.

All sea + trucking                1/10 of all Air costs  takes 20 days

Sea + Air + trucking             1/3 of all Air costs   takes 2 weeks

All air + trucking                                                     takes 3 days.

Speed merit of the air can reduce overall costs such as lighter container, lower chance of breakage, pilferage, lower insurance cost,. With refined cargo logistic systems, shipper can reduce the cost even more by skipping warehousing and/or carrying reduced inventory. It is a well known story how Japanese auto industry sharpened competitive edge when 1985 Plaza accord cemented dramatic evaluation of yen.
 It was not only Toyota, whole industry in Japan had to avoid cost attached to babbled land by lowering inventory using new logistical systems that prohibit manufactured goods to stop or rest.

New logistical system and ever improving transportation skills at all transportation modes will further blur conventional market segmentations.

Cargo always used to be carried by truck may suddenly shift to air. The cross competition among transportation modes keep cargo divertible. 

The number of all-cargo-airplane is increasing. Besides that, such number is replaced by the larger capacity airplane.  Not in the distant future, we hope to see a new aircraft designed exclusively for cargo transportation. Emergence of any new cargo capacity should provide new competitive ground to all concerned.

III. Current development and a Scope for the Future
· Development using EDI (Electronic Data Interchange)

1. NWA e-booking using CPS (Cargo Portal Services) successful.

“In November, more than 50% of Northwest’s cargo bookings came through Cargo Portal Services (CPS), the first time that milestone was reached since CPS was launched 22 months ago. NWA Cargo saw an increase in its cargo e-booking percentage after CPS introduced a “template booking” feature in October. The service allows Northwest’s largest freight forwarder customers to manage an entire month of recurrent bookings. “NWA Cargo’s goal is to eventually have 100% e-booking because it benefits both the carrier and the freight forwarder.” CPS is available to forwarders free of charge, and more than 1,200 forwarder companies in 50 countries are online with CPS. The service lets forwarders view real-time schedules of participating carriers, book and track shipments and monitor flights”

2.”Unisys-operated Cargo Portal Services (CPS) will add two new services for its freight forwarder and airline users with house waybill processing and a reusable template for recurring bookings. The house waybill services were designed in response to the new U.S. Customs and Border Patrol ruling that waybills be provided at least four hours in advance of flights arriving in the U.S. CPS’ new recycle booking service will be launched in 2004 October.”

3. Industry Campaign

  Fighting against rising costs and raising efficiencies in key airline operation,

IATA in June 2004 adopted a global action programs under “Simplifying the

Business”.
  Among them campaign for “e-Freight” claims that today (1)

Average 25 documents per shipment at a cost of $30.00 involved, (2)Paper

used to process shipment every year could fill 39 747-400F, (3)An international

shipment took 6.5days 20years ago, today it still takes 6.0days on

average -1day to fly, 5days for paperwork.

· Regulatory development

1. International freight transportation is also governed by Bilateral Air Services Agreement. Some cases have specific cargo traffic right clause, some do not. Shippers are not concerned which routing shipment will take as long as it arrives at destination as scheduled.  This is one example that cargo traffic rights need to be more flexible among multiple countries involved. 

(LH and JL used to compete for pharmaceutical shipment of Lilly from FLA-TYO. LH sometimes over bid JL via FRA.)

Therefore there are already movements to loosen restrictions for cargo that ultimately can divide the regulation for passenger and cargo. 

Such move will gradually facilitate smooth “divorce” from passenger. OECD is keen to expedite such process having the idea of moving cargo regulation into WTO/GATS system.
 Since the nature of cargo transportation is far more flexible than passenger following restrictive issues are often questioned;

5th freedom right 

wet-lease of aircraft, 

cabotage,

right of establishment, 

ownership and control of cargo airlines, and

strict reciprocity (if you give me something I will give you equal value)

2. Unique transfer rights at Anchorage to/from USA

 NW and KE interline transfer agreement.

Following the new DoT’s cargo policy, NW is the first user of liberalized transfer rights allowing airlines to carry each other’s cargo between Anchorage and other U.S. points. Airlines can combine their cargo from Asian airports at an Anchorage facility and carry it to U.S. cities on either airline’s flights. Cargo must still originate outside the U.S. to qualify for the new transfer rights, although the change is still a significant.  Large Asian cargo carriers such as Cathay, Korean and Japan Airlines will probably consider new or expanded interline agreements.

Anchorage, the main gateway for U.S.-Asia cargo traffic, is ranked first in the U.S. in terms of cargo landed weight.

3. Chinese government is taking liberal policy on cargo traffic rights. Singapore Airlines and QANTAS were given 5th freedom traffic rights. Singapore has exercised Xiamen-Chicago and QF has Shanghai-Chicago.

· A lot of news about Chinese cargo market 

1. UPS invested 100 million December 2004 into Chinese ground operating unit,

Chinese freight conglomerate Sinotrans. UPS starts the transfer of operations in 23 cities across China. Operations in those 23 business centers extend service to an additional 200 cities, To start with, UPS will take full control over Shanghai, Guangzhou, Shenzhen, Tianjin and Qingdao transfer centers. By December 2005, UPS will assume control over its express operations in 18 additional locations, and have a total of 1,700 employees in mainland China. 

2. FEDEX started daily Shanghai-Frankfurt with technical stop at Almaty, Kazakhstan using MD-11F from 2005. This is the part of Memphis-Nagoya -Shanghai-Frankfurt-Memphis round-the-world operation including Chinese point.

· Boeing’s twenty years Cargo forecast and FAA forecast of 2005.

The Boeing Company projected that world air cargo growth should expand at an average annual rate of 6.2 percent during the next two decades, with overall traffic tripling. From current levels. Boeing projects that North America-Asia will average 7.2 percent and Europe-Asia will average 6.7 percent. Several of the more mature markets, such as intra-North America and intra-Europe, will experience lower growth rates based upon current high traffic rates. 2005 FAA 12 years cargo forecast for the US says 5.1% growth each year (passenger 4.1%)

· Future of all cargo aircraft

Tens of B747-400 are on conversion line from passenger version, today. B747 can lift about 110 tons.

Fedex and UPS placed order of A380-F which can lift about 150 tons, however both cancelled the order due to years of delay in delivery. A380 passenger version finally was put into operation by Singapore Airlines in 2007.  
Some technical experts are studying about aircraft exclusively for shipper needs. Today’s jet aircraft can travel fast, but especially the capacity both weight and volume is limited. Besides, its economics would not be sustainable nor be able to expand current sphere of air freight commodity.

But some may ask demandingly why outsized cargo (construction equipment, power generator, satellite, truck vans and containers) can not be carried by air. Even grain, petroleum, ores and gravels and that sort will come next.

When Alaskan pipeline project was blocked in early 1970’s Boeing tabled a plan to build Resource Carrier RC-1 can lift 1000 tons.
 There were several other ideas of new cargo aircraft that can carry 160~300 tons, however none of them had enough commitment from airlines. Industry situation will develop as we all believe, launch of new cargo aircraft should not be unrealistic.

An interesting plan by a German company called AirLifter in 1999 can carry 160 tons with the speed of approximately 65 miles/hour “lighter-than-air-dirigible” using helium gas. No long runway, not much fuel burn necessary.

Air freight industry should not be too patient to wait until 2023 that Boeing covered into its long term forecast without launching of new cargo aircraft in twenty years.

· Looking at where we stand today, fundamental problems such as below still unresolved. It is yet a long way to go for true maturity of cargo industry. 
1. returning containers and pallets, 

2. lock and seal of container by shipper. (security, customs and rate compliance)

3.interchangeability between all modes of transportation (global system compatibility, standardization)
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Appendix

(2000 statistics)

Rank  Forwarders    Int’l Airfreight (000 metric tons)    Share (%)

1      Danzas                                1,835                            11.6

2      Panalpina                            1,249                             7.9

3      Schenker                                701                             4.4

4      Kuehne & Nagel                    700                             4.4

5      Nippon Express                     693                              4.4

6      BAX Global                           655                             4.2

7      Emery/Menlo                         586                             3.7

8      Kintetsu                                  559                             3.5

9      Exel                                        525                             3.3

10     Expeditors                             507                             3.2

11     EGL Global Logistics           380                             2.4

12     Hellmann                              365                             2.3

13     Fritz (UPS)                            348                            2.2
14     UTI                                       228                             1.4

15    SDV Group                            224                             1.4

Top 15 Total                                9,556                           60.6%

All other forwarders                    6,214                          39.4%

Total International Markets       15,770                        100.0%

� Aviation Daily July 25, 2005; IATA CEO Giovanni Bisigniani’s statement.


OECD also says that “1/3 of value of world trade in (total) merchandise carried on air”; ICAO ATconf.5 WP-59, 2003.


� OECD 76280 “Regulatory Reform in International Air Cargo Transportation” April 7, 1999, page 16; “total door-to-door market revenue $150billion in which the air-way-bill market revenue $50billion for 1997.”


� (1) IATA Ranking top ten airlines (Domestic/International Total 2002 results)





� Aviation Daily Sep.17,2004 “Insight Cargo & Logistics”


� Aviation Daily Sep.17,2004. “Insight Cargo & Logistics”


�Air Transportation (5th Edition)- Alexander T. Wells, John G.Wensveen. Thomson-Brooks/Cole 2004 USA ISBN 0-534-39384-5


� Aviation Daily January 19, 2005 Eclat Analyst Dough Banez report


� Beyond mass production-Oxford University Press 1993. 


Ohno Taiichi-Toyota Production System, Beyond large-scale production. Tokyo: Diamond Inc. 1978, New York NY. Productivity Press 1988 163P ISBN0-915-29914-3


� Aviation Daily Dec.20, 2004


� Aviation Daily Sep.17,2004 “Insight Cargo & Logistics”


� IATA 60th AGM Singapore, June 7th 2004. Five priorities to Simplify the Business Process. ;Replace paper tickets to e-tickets, Bar coded Baggage Tag, Radio Frequency Identification of Baggage, Common Use Self-Service check-in, e-freight.


IATA Facts & Figures of Nov. 2004


� WTO/GATS meet every five years to review promote the global trade. On December 5, 2005 the new Hong Kong round Ministerial meeting will be held trying to resolve current stalemate mainly because of disagreement about tariff on agricultural products.


� Aviation Daily Mar.25, 2005 “Insight-Cargo & Logistics”


� An Introduction to Airline Economics (6th edition) – William E. O’Connor.  Praeger Publishers 2001 ISBN 0-275-96911-8
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