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Abstract


The world’s transportation system consists of many right of way types, terminal facilities, vehicles, and communications equipment—all of which are necessary to facilitate operational control of value-added activities around the world.  The system is very complex and varies from country to country in terms of extensiveness and quality.


Transportation providers currently can be classified broadly into three categories:  (1) land carriers, (2) water carriers, and (3) air carriers.  Land carriage includes railroads, motor carriers (primarily trucks), and pipelines.  Water transportation is carried out by container or bulk ships, while air transportation takes place in dedicated cargo planes, or the belly hold of passenger airplanes.


Within the last decade a fourth option in global transportation has begun to emerge:  cyberspace.  Although the variety of goods and services that can be transported via the internet—the primary carrier that delivers through cyberspace—is limited, the volume of delivery through this medium appears to be growing dramatically.  The purpose of this paper is to introduce this new mode of transportation, to compare it to the traditional transportation modes, and to discuss the current and future importance of cyberspace as a transporter of goods and services.

1.
Use of the Internet for Transporting Goods and Services

In this new dimension of transportation—cyberspace, commerce is changing at an incredibly rapid rate.  Ten years ago electronic business was limited to a few large firms using proprietary networks to send and receive purchase orders, invoices, and payments as well as other currency transactions.  Today, cyberspace is increasingly used to conduct a wide variety of transportation business, including sales and information delivery to shipment of actual goods and services.  


Sales growth over the internet has resulted from online businesses, retail support, and conversion of traditional retailers to web-based offerings.  Two major cyberspace selling efforts involve transportation of services via the web:  advertising and order taking.


Information is also delivered through cyberspace.  The two primary areas of information delivery that were identified through website examination are:  product use and order tracking.  Some companies also ship their primary products and support products via the internet.


The purpose of this research is to determine if cyberspace is a viable, accepted mode of transportation.  This paper explores two aspects of this question in order to determine if an update to the traditional transportation model is needed.  The first question: is internet product and service delivery reaching a level where it should be included in an updated model of global transportation?  The second question explores whether or not internet transportation is feasible:  how does internet transportation compare with the traditional modes of transportation on the bases of cost, speed, quantities deliverable, geographical coverage, environmental concerns, distances, required infrastructure, product variety that can be shipped, reliability, and flexibility?  These two questions are examined in the next two sections.

2.
Extent of Internet use in Product and Service Delivery

A descriptive longitudinal study was conducted to determine the levels and trends in internet product and service delivery.  Data were collected from 100 websites to evaluate the levels of and changes in web-based sales, information delivery, and product shipment over the last two years.

3.
Methodology

In June 1999 one hundred companies were randomly selected from the list of the Fortune 500 companies.  The selected companies are listed in Appendix 1.  Websites for each of these companies were accessed via a search engine.  Data were collected from the website illustrating the level of internet transportation provided by that company.  The specific transportation areas examined are:

· Advertising

· Order taking

· Providing information on product use

· Providing information on shipment tracking

· Shipping supporting products

· Shipping the primary product.

In May 2001 this exercise was repeated.  Data were collected from websites for the same companies in the same areas of transportation, two years later.  Exact comparisons were not available on all companies as nine companies merged or were acquired, and one company filed for Chapter 11.  During the second phase of this data collection, the companies with altered status were eliminated.  Thus the sample size in

 2001 was 90 companies.  Results are reported in percentages—rather than amounts—to allow for appropriate comparisons.

The results from this descriptive research are presented in Table 1.

Table 1:  Transportation Activities via the Internet
	Activity
	June 1999
	May 2001

	Advertising
	80.0%
	97.7%

	Order Taking
	25.0%
	27.3%

	Product Use Information
	47.0%
	46.6%

	Shipment Tracking Information
	10.0%
	23.9%

	Shipping Supporting Products
	8.0%
	38.6%

	Shipping Primary Products
	9.0%
	11.4%


4.
Viability of Internet Transportation
Logisticians have long recognized five major modes of transportation:  rail, motor carrier, pipeline, ship, and airplane.  Choice of transportation method is generally based upon an analysis of costs and benefits of each mode for the particular product requiring shipment.  Over the last few decades shippers have attempted to improve transportation efficiency and effectiveness through their efforts to reduce the impact of some of the cost/benefit tradeoffs.  Container shipping and piggybacking are examples of endeavors to decrease transportation costs while simultaneously increasing delivery speed and flexibility.

Table 2 presents a comparison of the costs and benefits of the five traditional modes of transportation.  Evaluation of cyberspace as a transportation mode is also presented.  The modes are compared on ten criteria:  (1) cost, (2) speed, (3) quantities, (4) geographical coverage, (5) environmental concerns, (6) distances, (7) required infrastructure, (8) product variety, (9) reliability, and (10) flexibility. 

Table 2:  Evaluation of the Major Modes of Transportation
	
	LAND

	
	Rail
	Motor Carriers
	Pipeline

	Cost
	High fixed, low variable cost structure

Inexpensive, especially for bulk goods
	High variable (90%), low fixed (10%)

More expensive than rail
	High fixed, low variable

Very inexpensive

	Speed
	Relatively slow, average car speed 20 MPH (unless utilizing double stack unit trains, effectively doubling speed)
	Medium speed where sufficient roads exist, about twice as fast as rail (50 MPH)
	Nature of product makes speed a non-issue

	Quantities
	Large quantities; full car load increments most cost effective
	Limited capacity of about 80,000 lbs; larger capacity combination vehicle geographically limited
	Large quantities of limited products

	Geographical Coverage
	Widespread on some continents; limited by tracks, landmass
	Widespread on some continents; limited by roads, landmass
	Widespread on some continents; limited by unidirectional movement, and the availability of landmass to support pipelines

	Environmental Concerns
	High impact of new tracks, low air pollution
	High pollution, especially in developing countries, high impact of new roads
	Pipeline leakage, high impact on wildlife, scenic value

	Distances
	Medium to long
	Short to Medium
	Medium most common

	Required Infrastructure
	Tracks, rolling stock

Routing limited by track location, little door to door delivery (required side spur)
	Roads, vehicles

Routing limited by road location
	Pipeline between two points required

	Product Variety
	Large variety of products; ideally suited for bulk goods
	Large variety of products
	Primarily petroleum products; only practical for liquid, liquid-carried, or gas products

	Reliability
	Low loss, damage, less timely (delays at sidings, terminals)
	Limited loss, damage, more timely than rail
	Very low loss, damage, usually timely

	Flexibility
	Routing limited to track location, virtually no door to door delivery
	Routing limited to road locations, but still good for JIT, extensive access in countries with well-developed highway systems, door to door delivery possible with appropriate infrastructure of roads
	Routing limited to pipelines


Table 2 continued:  Evaluation of the Major Modes of Transportation

	
	Water
	Air
	Cyberspace

	
	Ship
	Airplane
	Internet

	Cost
	High variable, low fixed

Very inexpensive, about $.008 /ton mile (1/4 cost of railroad)

Less fuel needed
	High variable, low fixed

Very expensive (2 to 3 times as high as motor carriers, 12 to 15 times as high as rail)
	Extremely inexpensive, where infrastructure is in place.

Low fixed, low variable costs

	Speed
	Inland waterway:  Slow speed, about 4 to 5 MPH

Ocean:  faster, fewer stops (10-12 days Pacific crossing)
	Fast speed within and between continents; measured in hours/days rather than weeks/months
	Extremely fast speed, usually

	Quantities
	Large if bulk shipping used.  If container ships used, up to forty equivalent unit containers—compare to motor carriers
	Relatively small
	Limited by number of source transmission lines available, or satellite access

	Geographical Coverage
	Global, where waterways naturally located or constructed

Limited to countries with coast or connecting inland waterway
	Widespread on some continents; limited by air terminal availability
	Widespread on some continents; limited by transmission capability availability

	Environmental Concerns
	Spillage from accidents, leakage, high impact on fisheries
	Noise pollution near major population centers
	None except where new transmission line construction occurs, then less than other modes

	Distances
	Long to very long
	Medium to very long
	Very short to very long

	Required Infrastructure
	Ports, ships

Routing limited by waterway, ocean availability
	Airports, navigational aids, airplanes

Routing limited by airport location
	Telephone lines, satellite, cellular transmission capability

Routing limited by transmission path

	Product Variety
	Low variety of heavy, bulkyk, or low value per unit of weight items, often commodities
	Large variety of samll, high value per unit of weight, often perishable items
	Limited to digital information; software, music, video, documents, information

	Reliability
	Loss, damage tend to be relatively high for bulk, less for container ships
	Low loss, damage (with lower packaging cost), very timely
	No loss, except through piracy, great variations in timely delivery

	Flexibility
	Port to port
	Air terminal to air terminal
	Desktop to desktop


5.
Conclusion
In this article we present a new mode of transportation:  cyberspace.  This mode is an effective and efficient method of transportation; many of the cost/benefit tradeoffs that must be balanced in other transportation modes are moderated.   While costs are lower than any other transportation mode, delivery speed is faster and delivery flexibility is many times greater.  Geographical coverage is widespread and limited only by transmission capability.  This capability is expanding globally with satelilte, cellular and other technological advances moderating an already slight negative impact upon the environment.  This results in extremely long or very short distances that can be covered economically.  Existing and new infrastructure technologies being introduced to support transportation via this mode are less costly than most other transportation methods.

There are, however, some significant difficulties associated with this mode of transportation.  Only a limited variety of products qualifies for transportation via cyberspace.  Goods and services that have cyberspace transport ability must be able to be digitized.  These transported products are expanding from digitized audio, images, and video to education, travel services, entertainment, and books.  Reliability, especially with regard to security, is another critical concern.  Although secure transactions are touted as available now, products with security needs cannot yet be shipped via the Internet with absolute confidence.  But, proprietary network and Intranet transportation have demonstrated viability in those situations.

Us of the Internet, through cyberspace, is the most rapidly growing method for the delivery of goods and services.  It is now time to add this mode of transportation to the list of prominent transportation methods.  Although the variety of products that can be shipped over the Internet is not large, the advantages for using cyberspace to ship those particular products are very compelling.  Excepting this variety, the ten cost/benefit criteria by which cyberspace transportation was evaluated show a clear advantage to using cyberspace for transportation.  Even with the current levels of reliability in cyberspace, transportation is viable and acceptable.  Yet, if technology continues to improve at its current rate, Internet transportation may soon become the preferred mode of transportation of most or all digitizable goods and services.  

It is time to expand the traditional model of transportation modes—expand it to include cyberspace as a mode of transportation.

APPENDIX I:  SAMPLED COMPANIES
3 Exxon

8 Mobil

15 E.I. du Pont de Nemours

16 Sears Roebuck

22 Amoco

29 Motorola

38 Intel

39 SBC Communications

58 International Paper

60
Dow Chemical

66 Caterpillar

71 Aetna

72 Xerox

73 American Express

79 Ingram Micro

89 Minnesota Mining and Mfg.

95 Federal Home Loan Mortgage

97
Fluor

99 Archer Daniels Midland

103 Viacom

113 Banc One Corp

114 Winn-Dixie Stores

120 May Department Stores

146 TRW

150 Berkshire hathaway

168 Nike

172 PacifiCare Health Systems

173 Sun (Petroleum)

177 Halliburton

183 Ultramar Diamond Shamrock

190 Amerada Hess

191 John Hancock Mutual Life Insurance

199 Best Buy

207 United Services Auto Association

210 WorldCom

213 Fort James Corp.

218 Continental Airlines

219 Unisource

221
Ingersoll-Rand

222 Unicom

235 PacifiCorp

247 NCR

252 Ralston Purina

269 Marsh & McLennan

273 Browning-Ferris Industries

281 El Paso Natural Gas

283
Computer Sciences

288 Boise Cascade

295 Cendant

297
Wachovia Corp.

298 Central & South West

299 First Data

317 Stone Container

320 CHS Electronics

321 Praxair

323
Safeco

332 Dover

333 MBNA

334 Union Camp

341 Owens-Corning

351 Litton Industries

352 Sonat

354
GPU

358 Universal (Tobacco)

366 General Dynamics

368
Merisel

371 Rohm & Haas

377 InaCom

382 Harris

393 Solectron

396 American Family Insurance Group

401 Turner Corp. (Engineering)

403
Morton International

408 Echlin

416 B.F. Goodrich

417 Reliance Group Holdings

424 Pittston

425 Estee Lauder

428 Cyprus Amax Minerals

429 Avery Dennison

438 Hormel Foods

439 Whitman

442 Beverly Enterprises

444
Hannaford Bros.

446
Interstate Bakeries

448 Ameren

451 Comerica

452 Darden Restaurants

468 Millennium Chemicals

470
Dean Foods

471 Healthsouth

477 EMC

478 Alumax

479 Golden West Financial Corp.

480 Airborne Freight

487 New York Times

488 Western Atlas

492 FirstEnergy

497 Pacific Enterprises

498 Northern States Power

