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In this study containerization is referred to as the

ewe. us: ,

integration of commodities into common denominator module

fieight containers which are compatible with the materials

handling systems they will encounter. Nominal size freight

containers are 8 ft. x 8 ft. in cross section and vary in

length from 20 to 40 feet.

Containerization has experienced rapid growth

recently in overseas shipments and some United States ports

are expected to handle as much as 90 percent of their cargo

in this fashion within the next few years. However, rail

container service accounts for only about 0.5 percent of all

earloadings today despite the fact that it Was pioneered for

domestic shipments way back in 1921. The literature abounds

With projections and pronouncements concerning the factors

“highs“ inhibiting the growth of containerization in

9‘04; surface freight shipments. This investigation

‘3?fideteImine the relative importance of these factors

'thgsaginiom of those who are actively engaged in

veils: Ir.- ' . -

w ibution of goods.
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WI I eh questionnaire was developed in which respondents

m requested to indicate the relative importance of 20

selected factors which are said to be inhibiting domestic

containeriZation. A response of over 60 percent was ob-

tained from 463 questionnaires mailed to representatives

from the following business sectors: (1) freight users

(durable and nondurable goods manufacturers, retailers,

and freight forwarders), (2) freight carriers (motor, rail,

marine, and air carriers and port authorities), and (3)

container equipment suppliers. Replies were coded and

subjected to statistical analysis in computer programs.

Interviews were conducted with representatives of business

and government to develop recommendations in light of the

study findings.

Economic considerations which are listed as most

important by all population sectors include, (1) rate struc—

tures which are inadequate to promote containerization and

(2) the burden of empty container traffic. Shortages of

containers and equipment, as well as the available alter-

native of TOFC (Trailer on Flatcar) piggyback are signif-

icantly more important to freight users than to the other

groups. Conversely, coordinative matters, such as problems

0f divided carrier responsibility, are of less concern to

freight users than to the others. Equipment suppliers see

the lower available cube of containers, when compared to

vans in over-the-road movement, as significantly less
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.Mu‘tant than the users or carriers. All sectors ranked

labor resistance as high in importance. However, from

interviews it appears that this evaluation is influenced by

difficulties with labor at the dockside involving foreign

container shipments. None of the groups considers the

influence of government as comparatively important in inhib—

iting growth of domestic containerization.

Questions were also asked concerning the container-

ization activities of the freight user respondents. Almost

all of the freight users indicated that some or all of their

goods is containerizable. Almost none own m0st or all of

the containers that they use. There is a weak relationship

between the use of containers by firms in foreign commerce

and their use in domestic trade. However, there is no sig—

nificant relationship between the use of TOFC piggyback and

domestic containerization. Durable goods manufacturers use

containers in domestic service significantly less than do

nondurable goods manufacturers, retailers, or freight for—

warders. The larger manufacturers are significantly greater

users of containers in foreign trade than are their smaller

counterparts. No important relationships can be developed

when the freight user population is subdivided according to

activity as shippers, censignees, combined shipper and

consignees, or freight forWarders.
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CHAPTER I

INTRODUCTION

Scope of the Research

This study deals with the factors which are inhibit—

ing the growth of containerization in domestic surface

freight shipments. Expansion of containerization promises

savings in physical distribution costs through reduction of

losses from damage and pilferage as well as through improved

efficiencies in intermodal transfers. Identification of the

real as well as envisioned growth limiting factors is impor—

tant for the development of programs to encourage greater

participation by those concerned with domestic distribution

of goods.

The literature presents a diversity of opinion can-

cerning the relative importance of factors said to be inhib-

iting containerization growth. The vested interests of the

various authors, relative to their professional activities,

are hypothesized as being the primary cause of much of this

divergence of opinion. In this research a questionnaire

sent to a random sample of users, carriers, and equipment

suppliers involved in freight movements was used to obtain

Opinions. The investigation includes their evaluation of



 

 

 

thrulative importance of twenty factors inhibiting con—

tainerization as developed in the literature. An examina-

tion of present containerization practices of freight users

was also made.

Although intermodal transfers include all possible

combinations of motor, rail, air, inland waterway and mari-

time carriers, this survey has been confined primarily to

motor and rail operations. These two modes constitute the

bulk of domestic shipments suitable for containerization.

Rail and motor modes are also the major interface members

with overseas shipments. While containerization in air

cargos is currently experiencing significant growth, ton—

nages are still small when compared with surface movements.

Further, the factors influencing the growth rate of contain-

erization in motor/rail modes are expected to be likewise

applicable to air transport movement.

In order to provide clarity, a few definitions are

useful. Containerization is referred to as the integration

0f COmmodities into common denominator module freight con-

tainers which are compatible with the materials handling

SYStemS they will encounter.1 Tabak's definition Of a

Wis used as a guideline in this study.2

He States,

A freight container is an article of trans—

port eclui-Pment: a) of a permanent character and

accordingly strong enough to be suitable for

repleated use; b) especially designed to facil—

itate the carriage of goods, by one or more modes

 



 

 

 

“of transport, without intermediate reloading;

c) fitted with devices permitting its ready

handling, particularly its transfer from one

mode of transport to another; d) so designed

to be easy to fill and empty. . .

Tabak defined a freight container as having an

internal volume of at least one cubic meter (35.3 cubic

feet), but this small size is limited primarily to use on

aircraft. The nominal size in use today is 8 ft. x 8 ft.

in cross section, by 20 feet long (1,280 cubic feet). Van

size containers which are 40 feet long are growing in pOpu—

larity. Highway trailers could also be considered as meet-

ing the freight container definition given above since they

are used in intermodal transfers on rail flatcars and in

"roll-on/roll-off“ movements on ocean-going vessels. How-

ever, they are not included in the "container" category by

transPort trade. Containers are sometimes referred to as

"Wheeless containers" to emphasize their difference from

highWay trailer vans.

Present State of Container Practices

Containerization of international .shipments has

experienced dramatic growth over the past 10 years. Con-

tinued rapid eXpansion of overseas containerization is

projeCted for the future. In 1970, at least one container-

ShiP is Expected to sail from North Atlantic ports of the

United States daily. These sailings Will provide a shipping

.
3

“Paclty of 220,000 twenty-foot containers a year- BY 1975'

 



 

 

 

flullizabeth, New Jersey terminal of the Port Authority of

low York expects that the projected nine million annual tons

of cargo it will handle will be 90 percent containerized.4

Japan's Transport Ministry predicts that by 1973 as much as

85 percent of that year's 2.6 million tons projected Japan-

California freight will be containerizable.5 Increased

containerization has benefitted overseas shippers through

reduced labor costs. Decreased time delays in dockside

transfers of goods, less damage to merchandise, and lower

pilferage rates have also been obtained.

Despite such recognized and demonstrated benefits in

overseas shipments, containerization has lagged in domestic

freight shipments. The major accomplishment of integrated

transfers in domestic shipments has been piggyback opera-

tions. These have recently been divided approximately 90

percent trailer—on—flatcar (TOFC) and 10 percent container—

on-flatcar (COFC) . The TOFC/COFC carloadings rose from

417,000 in 1959 to 1,337,000 in 1968. However, piggyback

service increased less than 1 percent further to 1,344,000

carloadings in 1969.6 In total, TOFC accounted for 4.8 per—

cent of the 1969 carloadings. COFC, in comparison, was

insignificant in accounting for less than 0.5 percent of

total carloadings .

. , . K.
‘

Q‘s-2h“.



 

  

Statement of the Problem

The literature on containerization has expanded

rapidly in the last few years. There are a number of

periodicals devoted exclusively to the field and many

physical distribution magazines regularly carry special

issues on the subject. Proceedings are frequently reported

covering meetings of various organizations concerned with

promoting development of containerization.

For purposes of organization,statements in the

literature relating to lagging domestic containerization can

roughly be categorized into five areas of concern. These

areas are not mutually exclusive since economic considera—

tions can be read into almost any comment, but the following

classification provides a useful basis for analysis:

1. Economic reasons

2. Container equipment availability

3. Coordinative activities

4. Labor resistance

5. Governmental regulation and influence.

The problem of this investigation is the

development of a list of factors which are inhib—

iting growth of domestic containerization. The

list of factors must be arranged in ordered

seguence of relative importance so as to provide

useful guidance for programs to promote more

effective use of containers.
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A number of difficulties are confronted in attempt—

ing to develop an ordered listing of inhibiting factors.

First, there is considerably diversity of opinion as to the

items in the list of influencing factors and as to their

relative importance. Second, opinion is subjective and not

readily quantified for scientific analysis. Third, those

who offer opinions have diverse backgrOunds and their atti—

tudes must be related to the requirements of the sectors

that they represent. Finally, the evaluations must be

gathered from qualified authorities who are scattered across

the country .

WY.

The general methodology summarized below includes

the development of a questionnaire and its distribution to

a randomly chosen sample. The sample design provides for

adequate representation from recognized strata in the popu-

lation. Questionnaire replies were used to test eleven

hypotheses. Follow—up interviews were conducted to help

develop conclusions in the light of questionnaire replies.

The Quest ionna ire

The primary research instrument in this study is a

questionnaire which was mailed to a sample of 464 people who

are involved in activities related to the movement of freight.

A copy of the questionnaire which contains four groups of

Questions is included in Appendix A.



 

 

 

." The first group of questions consists of twenty

factors which have been mentioned in the literature as being

responsible for inhibiting the growth of containerization in

domestic freight shipments. In order to develop quantifiable

relationships from subjective evaluations, respondents were

asked to indicate their Opinion concerning the relative

importance of each factor by marking a numerical rating

scale. The scale consists of the following equal—appearing

intervals:

1. Extremely important

2. Quite important

3. Medium importance

4. Not very important

5. Almost no importance.

Five questions comprise the second group of ques-

tions. They were designed to develop relationships in

present container practices. Respondents who are Freight

Users were asked for a Yes/No reply to questions concerning

their use of (1) domestic containerization, (2) foreign

freight containerization, and (3) TOFC piggyback. They were

also asked about their ownership of containers and whether

some of the goods they shipped were considered containeriz—

able.

The third group of questions was used to categorize

respondents as to their type of business, freight activity,

and the relative size of their firm.

Finally, an Open-ended question was presented to

cover Points not included in the questionnaire.



 

,A random sample was structured from the following

sectors of the surveyed population:

1. Freight Users—-durable and nondurable goods

manufacturers, retailers, and freight forWarders.

2. Freight Carriers—~motor, rail, marine, and air

carriers, and port authorities.

3. Containerization Equipment Suppliers.

Mhthods of Analysis

 Eleven hypotheses were develOped relating to the

cmfients of the questionnaire. The hypotheses, presented in

Hm null form, are abstracted below.

 

Hypothesis 1: There is no statistically significant

difference in the relative importance of factors inhibit~

ing growth of domestic surface freight containerization,

as evaluated by representatives of the following sectors:

(1) potential or actual users, (2) carriers, or (3) con—

tainerization equipment suppliers.

Hypothesis 2: There is no statistically significant

difference in the relative importance of factors inhibit-

ing growth of domestic surface freight containerization,

based upon collective evaluations of the following

sectors of the freight user population: (1) durable

goods manufacturers, (2) nondurable goods manufacturers,

(3) retailers, or (4) freight forWarders.

‘3 ’37".{Luum’



 

 

 

flyppghesis 3: There is no statistically significant

difference in the relative importance of factors inhib—

iting growth of containerization in domestic surface

freight shipments, based upon collective evaluations

ofrepresentatives of larger and smaller firms in the

freight user population.

Hypothesis 4: There is no statistically significant

difference in the relative importance of factors inhib-

iting growth of containerIZation in domestic surface

freight shipments, as viewed by representatives of the

freight user population, segregated according to their

activity as (l) shippers, (2) consignees, (3) shipper

and consignees, or (4) freight forWarders.

Hypothesis 5: There is no statistically significant

difference in the relative importance of factors inhib-

iting growth of domestic surface freight containeriza—

tion, based upon the collective evaluations of the

freight carrier population in the following segments:

(1) motor, (2) rail, (3) marine, (4) air, or (5) port

authorities.

Hypothesis 6: There is a statistically significant

relationship between the use of containerization by

firms in foreign shipments and their use of container-

ization in domestic shipments.



 

10

v‘“ Hypgthesis 7: There is a statistically significant

relationship between the use of TOFC (Trailer On Flat—

car) piggyback by firms and their use of containeriza-

tion in domestic shipments.

Hypothesis 8: There is a statistically significant

relationship between ownership of containers by firms

amitheir practice of containerization in either foreign 
or domestic shipments.

Hypothesis 9: There is a statistically significant

I relationship between the type of business and use of

‘ containers in domestic or foreign service by freight

i users.

Hypothesis 10: There is a statistically significant

relationship between the size of business and use of

containers in domestic or foreign service by freight

users.

Hypothesis 11: There is a statistically significant

relationship between the type of freight user activity

(shipper, consignee, shipper and consignee, or forwarder)

and use of containers in foreign or domestic service.

. Hypotheses 1 through 5 were subjected to two

<fifferent methods of statistical analysis. The mean values

Ofnmasure from the numerical rating scale of importance for

each of the twenty factors were used. A ranking of the

couposite evaluation for each population sector was

dbveloped. Kendall's coefficient of concordance, W, was
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calculated from the rankings being compared and a chi-square

statistic was derived in order to test the given hypothesis.7

-A multivariate analysis of variance test was also applied to

the same hypotheses in order to indicate the significance of

differences of opinion concerning the level of importance of

the individual factors.

Hypotheses 6 through ll were tested by chi—square

analysis of contingency tables developed from replies to

questions concerning present containerization practices.

The facilities of the Michigan State University

Computer Laboratory were used in analyzing questionnaire

replies. Programs developed by the Computer Institute for

Social Science Research (CISSR) and the Schoool for Advanced

Studies of the College of Education were used in testing the

hypotheses .

The Interviews

To supplement questionnaire responses personal

interviews were conducted with representatives of business,

trade organizations, "and government. The interviews were

held after correlation of the questionnaire results. .Inter—

viewees were advised of the questionnaire findings and were

asked to suggest approaches to obtaining increased applica—

tion of containerization to domestic freight. A copy of the

interview outline is also included in Appendix A.
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M Organization of the Thesis

The thesis is organized into six chapters, including

this Chapter I, which provides an introductory overview of

the study. A literature review is contained in the next two

chapters. In Chapter II the fundamentals of intermodalism

and the history of containerization and piggyback movements

are traced. The technology relating to containers and hand—

ling equipment is also reviewed.

The factors which have been reported by various

speakers and writers as being responsible for the lag in

containerization of domestic freight are presented in

Chapter III. Information contained in this section of the

thesis was used in developing the factor questions in the

research questionnaire .

The methodology of research is evolved in Chapter IV.

Matters considered In development of the hypotheses and

dlit—Ermination of the size and nature of the populatiOn

Sample are reviewed. The rationale of the program for

statistical testing of the hypotheses is explained-

The results of the research are reported in Chap-

ter V. These include the tests of the hypotheses and sum-

maries of replies to Open—ended questions. In addition.

teStS for biases which might have resulted from the methods

used in administering the questionnaire are also considered.

Rec‘mlliendations for further work include an indicated need

€31: additiOnal research on the economics of containerization.
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CHAPTER II

REVIEW OF LITERATURE--I

Background for Conta iner izat ion 
I It has been said that so much has been written

and published about containers, their advantages,

‘ disadvantages, shapes, sizes and economics that it

‘ would take a man all his working life to read it.

’ It has also been stated recently that so much is

now happening with containers throughout the world

that it would take a fairly SOphisticated informa—

tion storage and retrieval system to keep the

information current.

i . . . 1969 has seen the true start of the

"Container Age." Many ships, port installations

and inland transport facilities planned and con—

structed over the past three or four years have

i come into service and many more will be completed

and oPerating by the end of 1970. From now on

theOries talked about for so long will have to be

made to work and the initial practical difficulties

which face the intermodal movement of cargo through

different transport media from producer to consumer

W111 have to be ironed out, as they do with any new

System which is introduced.

. 1

(Foreword to Jane's Freight Containers)

I
The Purp03e of this first section of the literature

review is to develop for the reader a general understanding

and background of containerization as practiced in domestic

freight Shipments. The background material has been selec-

tively Chosen to aid in considering the factors which are

15
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inhbiting the' growth of containerization in domestic

durface shipments .

The Concept of Intermodalism

According to one writer,2 containerization could

afford the basis for completely integrated, worldwide door-

to-door transportation if perfected and advanced to the

ultimate extent of its potential usefulness. He envisions

all-purpose equipment which would be interchangeable in rail,

highway, water and air transport. Achievement of an inte—

grated transport system requires the complete coordination

of the total physical plant, abetted by compatible govern-

mental policy and managerial philosophy. This section

considers the broad concept of intermodalism as the basis

of an integrated transport system.

A discussion of modal systems which allow an inter-

Change of cargo units includes rail, highway, water and air

routes, but omits pipelines as incompatible to the process.

Interchange is desirable between modes in order to take

advantage of their reSpective favorable factors. Inter-

change within modes (intramodalism) is necessary when the

initial and final points for a freight movement are not

limited to the boundaries of a single carrier. A compar-

ison of the relative desirabilities for the modes under

consideration is presented in Table 1 below.3
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Rail Highway Air Water

 

3 l 2 4

2 3 l 4

2 3 4 1

capacity 2 4 3 1

Wral (availability 2 l 3 4

geliability or dependability 2 1 3 4

Pregnancy/continuity of service 3 l 2 4

Surge or peak handling capacity 1 2 3 4

 

a1 = most desirable.

The numbers in the table are somewhat arbitrary and

are subject to modification with changing technology. Cost

of service depends upon such factors as the type of goods,

the size of shipment, distance of shipment, and auxiliary

services such as need for refrigeration, pick up and deliv—

efy and special in-route services. All things being equal

costcomparisons between modes vary directly with the speed

of service.

’9".~" Al 4

0': ‘i

i . ‘ 1am. {ails3105;!
..W‘s-P {32% .
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Table 2. Medal transfers for combination service

 

 

 

Mode Rail Highway Air Water

Rail Intramodal

Highway TOFC/COFC Intr amodal

Piggyback

Air . . . Air-Truck Intramodal

Air —Bus

Water Train-ship Roll-On/Roll—Off .. . . Intramodal

Fishyback

 

In terms of numbers, the most important transfers in

domestic freight movements are the intramodal shifts. Each 

of the major modes develOped and improved its carrying units

to maximize their usefulness in accordance with the physical

characteristics of its system. For example, rail boxcars

are designed to be interchangeable on standard gauge tracks

across the country. Highway trailers can be hauled inter—

changeably on motor tractors. For the most part, inland

waterway barges can be moved in mixed tows. In the case

of air shipments, develOpment of standardized containers is

now allowing greater freedom in intramodal shipments. The

Specialization for maximum utility within the mode resulted

in incompatibility between the modes, with the resultant

requirement of manual labor for transfer of cargos between

,carrying units. This was followed by the development of

adapter units (for example, placing rails on ferryboats to
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all!!! water transfer of rail cars). Finally, the evolution

of the cargo container is providing the means for bridging

the incompatibility of the various modal carrying units.

Rail-Highway

In domestic intermodal movements, the rail—highway 

Trailer 0n Flatcar/Container On Flatcar (TOFC/COFC) shifts

are most important in terms of numbers, with the TOFC por-

tion accounting for about 90 percent of piggyback traffic.

The development and characteristics of piggyback and con-

tainerization are of sufficient importance to this study

that they justify independent treatment in a later section

of this chapter.

Rail-Water

 

For rail-water transfers, boxcars were rolled onto

ships equipped with rails in ferry service on Lake Michigan

as far back as 1892.4 Since that time the practice has

expanded to the use of ocean-going vessels more than 400

feet long and capable of carrying over 100 loaded freight

cars. Special loading facilities were installed at each

port served, consisting of elevators capable of lifting

loaded boxcars and positioning them over the hold of the

trainship. With the advent of the 20 foot and longer con—

tainer designed for ocean travel, demand for trainship

movement began to decline in favor of containerships. In

comparison, containers can be handled easier and quicker at

dockside and do not require the Waste space occupied by rail
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car undercarriage. In addition, the containers can be

transferred to a motor carrier at the destination port for

rapid final delivery, whereas trainship is limited to rail

transfer at each end of the trip.

Highway-Water

A comparatively recent innovation in highway—water

transfers is roll—on/roll-off "fishyback"; also referred to

as "RoRo." The largest ship designed for this service has

been operating for over two years on a weekly run between

New York and San Juan, Puerto Rico.5 The vessel can carry

240 highway trailers as part of a 500 total vehicle mix.

The major advantage claimed is total flexibility for hand-

ling anything that can be rolled aboard. There is no need

to be limited to standard sizes as is the case with con-

tainers. Using multiple port Openings, the ship loads and

unloads at the rate of One trailer on and one trailer off

every two minutes. Turnaround time at the docks averages

about 12 hours. About 20 percent of the ship's cargo comes

directly from piggyback trains and the percentage has been

growing, with a 40 percent snare expected in the future. A

more recent development is the combined roll—on/roll-off

containership. Vessels are available with a capacity for

824 standard 20 foot containers, plus a lower deck load of

miscellaneous rolled-on vehicles, and are designed to Oper—

ate at 24 knots on the high seas.

«a: 34:1.‘_
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7.. Included in water service are the barge lines that

operate on the navigable rivers and intracoastal Waterways.

A few barge lines have joint routes with rail and truck

connections, but since this mode is most advantageously used

in bulk commodity shipments, the business is primarily port-

to-port .

HighwaL‘Air

Since airports are generally located on the fringes

of urban centers, air carriers must interface with motor

freight service to provide door-to-door coverage. Coordi-

nated service agreements have been established, including

those in which a single bill of lading is used. In order to

serve smaller communities not provided with direct air

freight connections, air-bus package express service is

provided to about 6,000 communities. Shippers can use bus

service to deliver packages to the nearest airport and bus

transfer can also be used to deliver from the final port to

the cons ignee .

Relative Importance of the Modes

The relative importance of the various modes in

domestic freight movements can be evaluated in terms of

activity, generally measured in ton miles, or total revenues.

There are discrepancies in the numbers available, depending

lupon the sources of information, but the numbers presented

in the tables below are adequate for demonstration of rela—

6 ..

tive importance .
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Millions Ton Miles Percent of Total

1966 1980a 1966 1980a

750,800 1,025,569 43.0 34.4

380,917 737,623 21.8 24.8

280,000 487,335 16.0 16.4

332,900 709,625 19.1 23.8

. - 2,250 18,138 0.1 0.6

;fi,‘ 1,746,867 2,978,290 100.0 100.0

444,4 4
 

c... ; .. FPrejection.

The selective transport by air and motor carriers of

higher value goods which justify payment of higher freight

rates is reflected in Table 4.7

Table 4. Revenue distribution among regulated carriers

 

  

 

Percent of Total

 

 

1966 1980a

wt:
*—

Railroad 43.6 28.8

vnsnnnaaarlar 48.5 61.2
.Inland water 1.5 1.0
new . . 4.2 4.0

2 0
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Both in terms of ton miles moved and in revenue

generated, the railroad and motor carrier modes are the most

important participants in domestic shipments and this situa—

tion is projected to continue into 1980. Intramodal and

intermodal transfers between these two modes represent the

major potential for containerization growth in domestic

shipments. The emphasis of this paper is directed to these

two modes. There is currently a growing interest in appli—

cation of containerization to air cargo traffic, but as

noted in Tables 3 and 4, total volume and revenues are a

minor factor in domestic movements.

Relative Importance of Foreign

Shipments

Although the current. major interest and activity in

containerization relates to foreign shipments, this study is

primarily concerned with domestic movements. The volume of

freight moved in domestic traffic is much larger than that

in foreign trade, and containerization is already well

developed in the latter area. Directly comparable numbers

are not readily available since domestic freight is usually

reported in ton-miles, while foreign trade is given in 32%

or value of shipments. However, if a generous average 1,000

miles per shipment is used for foreign movements for pur-

poses of comparison, the numbers would look somewhat like

those given in Table 5 below.8
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Table 5. Foreign versus domestic freight volume, 1966

 

 

Mill ions Ton Miles

 

 

Domestic Foreign

Railroad 750, 800 NA

Motor carrier 380, 917 NA

Air 2, 250 366

Marine —-- 452, 052

Total accounted for l, 133, 967 452, 418

 

The numbers on U.S.-foreign surface trade are not

readily available, but would include primarily Canada and

Mexico. Recent statistics indicate that these would add no

more than 100 million ton miles to the foreign total. There-

fore, it can be seen that foreign shipments comprise only

about one-half of those of domestic movements in the modes

that are primary targets for containerization; namely, rail,

motor carrier, marine, and air. Nevertheless, marine ship-—

ments in foreign trade have been the locus for the recent

growth of containerized traffic.

The discussion thus far has been intended to place

the various modes in proper perspective with respect to

their relative importance in national freight activity.

Effective coordination of the modes would allow the transfer

Of goods from one system to another at minimum cost in time

and money. The objective is to use the technologies of two

or more systems to achieve an optimum through movement of

freight. _Implementation of coordinated service must be
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minded out by the carriers involved and containers are a

necessary .tool for bridging modal interface barriers.

Benefits of Containerization

Most of the benefits of containerization derive from

a simple concept: if you put something in a container you

can both protect it and make it easier to handle. Benefits

of the practice accrue to both the shipper and the carrier.

- The opportunity for savings is highlighted by a former

transportation analyst with Fruehauf Trailer Company, who

pointed out that one-half the cost of transporting domestic

goods is spent in shuffling between vehicles, across docks

and platforms, in packaging, loss and damage claims, pilfer-

. 9
age, and insurance.

Reduction in Claims Due to Damage

and Theft

Containerization eliminates much of the extra hand—

ling costs and thereby reduces likelihood of damage and loss

from pilferage. A measure of the reduction in claims costs

through containerization is presented in estimates deve10ped

by the National Academy of Sciences, based upon published

ICC data for truck and rail cargo during 1960.10 The fig—

ures for inland claims per measurement ton of cargo include

loss and damage expenses, claim payments and related cleri-

cal costs. Damage claims and loss and pilferage claims were

each responsible for about 50 percent of break—bulk cargo
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locus. Containerization was estimated to reduce damage

claim by about 50 percent and almost completely eliminate

pilferage claims. The numbers are presented in Table 6

helm.

Table 6. Cargo claims: unit load vs. break—bulk systems

 

 

Dollars per Measurement Ton

 

 

Load Type Truck Rail

Break-bulk 0 . l6 0 . 26

Containers 0.04 0.07

Pallets 0.08 0. 13

 

Some idea of the potential for loss reduction

through containerization is apparent from the fact that in

1963 the combined claims paid by rail and motor carriers

were $226 million. Furthermore, the total cost of claims

is estimated at five times the actual claim dollars paid

11

out. In 1969 clothing accounted for better than 10 per-

cent of total claims paid on motor carrier losses, and this

Was followed by household appliances at 6 percent.12 In

contrast, the protection afforded by containers is demon-

strated by a speaker who stated that claims were reported

on less than 1 percent of 12,000 containers shipped over a

recent three year period.13 A rail carrier representative
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stated'that claims on containerized Cargos over the past few

years were averaging about 10 percent of conventional break—

bulk loadings .

Packaging Costs

Savings in packaging costs are not always as readily

available for foreign containerized shipments as for domes-

tic consignments. In the former the possibility frequently

exists that the contents may not move door—to—door in the

same container because of labor agreements, customs inspec-

tions, and errors in documentation. On the other hand,

containerization allows the use of lighter packaging in

domestic trade if the cargo is properly stowed so as to

avoid shifting of the load. Estimates based upon data

provided by such shippers as the General Services Adminis-

tration were prepared by the National Academy of Sciences

14
and are presented in Table 7. Not included in the table

Table 7. Packaging costs: unit load vs. break—bulk

 

 

  

Lead Type Type of Packaging Packaging Costa

Break-bulk Export pack 32.00

Containers Domestic pack 20.00

Pallets Domestic pack & sheathing 22.54

 

aDollars per measurement ton.
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are the savings from reduced tare weight due to lighter

packaging, as well as reduced cube. The adjustment of

packaging to containerized shipments is best subjected to

a systems analysis, wherein the savings from packaging are

balanced against the risk of damage to goods in transit.

Although primarily concerned with import traffic, Mattel,

Inc. reported containers removed the need for all—weather

packaging required for cargo stowed loose, and a reduction

in damage to goods was also realized.15 They were also

able to negotiate favorable volume commodity rates on the

o inland portion of their import movements because the use of

van containers made it more economical to handle the goods

from the harbor to their plants.

Additional Benefits to Shippers

The experience of Mattel, Inc. demonstrates addi-

tional benefits through the use of containers (primarily in

import shipments, but not necessarily limited to this area).

Reductions in door-to-door transit time of two to three

extra work days were obtained, mainly because of elimination

of the need for unloading, sorting, and reloading loose

cartons on trucks. Containers could also be loaded aboard

rail flatcars 0n the west coast for movement eastward with—

'in 24 hours of arrival at the piers. Priorities in handling

Specific containers can be arranged through billings which

indicate container numbers and code numbers of contents.

 . :‘g' 1.7
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By loading the container in the plant and then

transferring it directly to an over—the-road truck, city

pickups can be eliminated at each end of the trip. The box

can be used for temporary storage at either end, free from

the likelihood of damage, contamination, or pilferage. For

extended storage, containers meeting ISA specifications are

capable of being stacked as many as six high. The benefits

of minimum handling and storage under proper conditions are

particularly important in the shipment of fresh produce in

refrigerated containers. A citrus fruit shipper testified

that switching to containers provided longer shelf life for

the goods and higher market prices.16

The benefits of containerization are readily appar»

ant to the Department of Defense, which has pioneered in the

development, particularly with the CONEX container in the

early 1950's. (The CONEX container is roughly a seven foot

metal cube that holds five tons of cargo.) It has been

estimated that full application of containerization to the

Vietnam operation would have saved over $1 billion in trans—

port costs, losses in shipment and storage, and in packaging

costs. Required logistical personnel would have been re—

duced and there would have been increased efficiency and

faster deployment of goods.17 The Department is now engaged

in the development of a containerized logistics distribution

system and has undertaken development operations such as the

containerized shipment of ammunition. Intermodal innovatioas
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include the use of helicopters for unloading goods in ports

where dock facilities are unavailable or too congested.

Benefits of Containers Over

Trailers in Piggyback Service

Many of the benefits of containerization for ship-

pers also accrue to the carriers. For example, reduced

handling means faster turnaround of equipment; less dead

time at the decks and rail sidings. There are also benefits

mainly for the carriers and a goodly share of them are

brought out in frequent arguments concerning COFC versus

TOFC piggyback. Some years ago a consulting engineer pre-

sented a list of advantages of COFC that would eventually

allow it to displace TOFC. His predictions have not mate-

rialized but the factors he presented are still valid.18

They include the following:

1. Standard van containers or flat cars are

within railroad clearance regulations and

do not require selective routing sometimes

necessary for semi-trailers on flat cars.

2. Van containers can be positively secured to

flat cars and highWay chassis with a minimum

of attachments.

3. Loading or unloading of van containers from

flat cars with cranes or fork trucks can be

done randomly and more quickly than the roll—

on, roll-off type end loading of trailers.

4. Van containers are lighter in tare weight

than semi-trailers of similar capacity.

5. Van containers represent a lower investment

than semi-trailers of similar capacity.

6. Flat container cars are smaller, lighter

and cheaper than corresponding TOFC cars.
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With reference to the last item noted, a c0nsultant

from A. '1'. Kearney Co. estimated that Special freight trains

using lightweight flatcars and containers can save as much

aetxn million ton-miles per day in deadweight as compared

to conventional TOFC trains.19 With the higher center of

gravity for the conventional piggyback trailer, the load is

sMflect to more damage from jars and jolts of rail haulage.

Lower wind resistance of COFC trains allows for higher

speeds.

With trailers, the cost of license plates, tax

plates, tires (more than $2,300 worth on over-the-road

traflers), bogies, etc., are tied up on a TOFC load, whereas

Hwy can be kept in revenue service when used with a demount-

flfle container. There is less exposure to vandalism for a

container attached to a flatcar, as compared to a pneumatic-

thmd trailer van lashed to the car. One final factor

offlued is that the wide variety of liquid carrying con—

tanmrs offers the tiucklines greater flexibility of service

mm does not require dead—head time for unloading, since the

cmfiminer can be drOpped off for use directly on the produc-

tion line .

History of P iquback

Domestic Development

The histories of container and trailer piggyback are

intertwined in a general concept 0f containerization and

intermodal transfers. The container principle was first

‘ .-"

i ‘I, .
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recorded by James Anderson, an Englishman, in 1801. In

1834, the state-owned Main Line of Public Works in Pennsyl-

vania began rail shipment of canal boats in detachable

sections without breaking bulk between Philadelphia and

Pittsburgh: this service was maintained until 1857. Just

prior to 1850 the Pennsylvania Railroad began using con—

tainers for transporting passengers' baggage.20 For a

several year period beginning in 1885, the Long Island Rail—

road Company Operated a "Farmer's Train" between Long Island

points and the East River, carrying four loaded produce

wagons per flatcar, with the teams riding along on the same

train in specially provided box cars.21

The New York Central pioneered present day type

container service, which it began in March, 1921, between

Cleveland and Chicago. The Boston and Maine established

rates on containers over points on its lines in March, 1927.

The Lehigh Valley followed with offerings in 1928. The

Pennsylvania first offered container rates over three routes

in 1928 and soon added additional routes. By 1931, the

three above mentioned lines had petitioned to extend the

service to principal points in their territories.22

As an example, the rate established by Boston and

Maine covered "miscellaneous less-than—carload shipments,

rated not lower than fourth class-“when loaded into steel

. and wood containers, the outside dimensions of which must

be seven (7) feet in length, eight (8) feet in width, and

seven (7) feet in height." The service, in this case, was
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established to accommodate a forwarding company which owned

the containers, loaded and unloaded them, and was desirous

of switching from an electric rail line which it had been

using.23

The first trailer-on—flatcar service was instituted

by the Chicago North Shore and Milwaukee Railway in 1926

between Chicago, Illinois and Milwaukee, Wisconsin. The

railroad used 16-foot highway trailers for Operation over

city streets for pickup of less—than-carload shipments at

the door of the shipper. The trailers were loaded three to

a flatcar for the rail journey, and then the goods were sub-

sequently delivered by trailer to the destination. The

service was discontinued in 1947.24 During the 1930's and

1940's various similar Operations were conducted by several

other railroads with varying degrees of success. For

example, in 1932 the North Shore invited over—the-road

carriers to ship semi—trailers by train between Chicago and

Milwaukee at a rate a little lower than what it would cost

to move the same trailer over the highway. The railroads

experimented with several rate bases and discovered that

rates on a per-mile basis with a maximum charge per con-

tainerwere the most practical basis. This basis was lit-

gated before the ICC, who issued a new formula based upon

classification of freight in the containers. The rates were

not attractive to shippers and this resulted in the end of

container service for that period25 (ICC Docket No. 21723

referenced as footnote 22) .
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In 1936 the Great Western began transporting highway

trailers between Chicago and St. Paul, using a basic rate

per loaded trailer, Open to the general public. The trail-

ers were loaded aboard flatcars by the shippers, two to a

flatcar, and were returned empty at half the full trailer

charge. The- New Haven instituted TOFC Operations in 1937

under an Open tariff in which motor common carriers reserve

the right to substitute TOFC service for highway transporta-

tion. The railroad was compensated according to a published

schedule. Over 50,000 trailers were transported by the New

Haven under this plan in 1953.26

Over the subseQuent years a number Of piggyback

plans have been develOped. These apply equally to trailers

or containers carried on flatcars. The basic plans are

described in Table 8 following.27 The plans develOped more

or less in chronological order, with Plan I initiated by the

Great Western as described above. Plan II came into service

in 1955, Plan III in 1956, Plan IV and Plan V in 1958. Plan

1135 was initiated in 1964 by the Missouri Pacific Railroad.28

A discussion Of the relative advantages tO the shippers,

motor carriers, and railroads is deferred to a later section

dealing with rates.

DevelOpment of piggyback service from the experi-

mental stage tO its present scale Occurred largely in the

decade following the ICC decision in 1954 which clarified

an accumulation of issues concerning the practice (ICC
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Docket 31375 referenced as footnote 21) . The record Of

growth for selected years is given in Table 9 below.29

Table 9. Piggyback carloadings

 

 

 

Year
Year

1955 168, 150 1967 l, 207, 242

1959 416,508 1968 1,337,000

1964 890, 748 1969 1,344,000

 

The relative importance Of the various plans is

illustrated in Table 10 below.30 It should be noted that

the number Of trailers and containers listed in 1968 is

greater than the number of carloadings shown in Table 9.

This is because more than One trailer or container can be

loaded on a flatcar.

There were 59 railroads participating in PiggybaCk

Service in 1965. There was substantial concentration of

Operations in a few railroads,with five Of them accounting

for 41 percent Of the total shipments. The majority Of

Piggyback terminations moved in local service, with waYbill

samples indicating that 86 percent Of the traffic originated

and terminated in the same territory; i.e., Official, south-

ern, and western. The average local haul was 589 miles and

for inter-line service was 929 miles. Ten states accounted
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Table 10. Trailers and containers terminated

by Class I railroads, 1968

 

 

Terminations

Plan (thousands)

Plan I 276.0

Plan II 657.6

Plan 11% 462.5

Plan III 169.3

Plan IV 131.6

Plan V 57.2

Total reported by plan 1,754.2

Other arrangements __14l.0

Total terminations 1,895.2

 

flmr72 percenp of piggyback waybills. Illinois, New York,

and New Jersey ranked high, with a large share of the traf-

‘fnznpving betweenfilllinois and the latter two states.31

A measure Of the relationship between containers and

allgflggyback loadings for the domestic movements in 1968 is

showiin.Tab1e 11 below, which was compiled from individual

carrier reports to the ICC.
32

 
 

 

 

Tafle ll. Piggyback units and containers moved by all modes,

1968

Total Piggyback Containers Containers

Mode Units Units % of Total

Rail 1,915,200 154,600 8

Motor 308, 000 63, 200 21

Forwarder 242,800 10,000 4

Water 50,900 40,500 80

Totals 2,516,900 268,300 10 6

¥ 1
"
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According to Table 11, approximately 10 percent of all

piggyback movements are now being handled in containers.

The same relationship applies if discussion is limited to

motor and rail modes.

Marine Containerization

Although the primary area Of concern in this paper

is containerization in domestic freight shipments, the

develOpment of containerization in marine traffic deserves

treatment because Of its important influence in domestic

activity. Those responsible for develOpment Of the practice

in overseas shipments have provided leadership in improve-

ments to "the box" and dockside handling equipment, and have

created the "demand push" to move containers to inland

destinat ions .

As in the case with domestic activity, containerized

marine shipments had early origins. In the late 1800‘s

"lift vans" were used in Germany, but they did not make an

appearance in the United States until the 1890's because

the hatches on the ships used then were tOO small to accom-

modate the large boxes. In order to avoid a duty on foreign-

built lift vans, the Bowling Green Storage and Van Company

was organized and began movement of household goods in

American-built vans across the Atlantic in 1901. (The com-

pany is still in Operation.) The Anglo-American Lift van CO.

was organized in 1911 for shipment of household goods to and

from EurOpe. They had constructed fifty steel vans, each
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about 16 feet by 8 feet square, which could be fastened to

flat bed trucks and were capable of handling the furniture

in a six room apartment.33

Credit for the first major international use of

containers goes to the United States Army. During World War

II the Army turned to industry for solution to the problem

of maximizing usage Of available shipping space. A reusable

container for shipping aircraft engines was develOped and

its use was later extended to other items. From this begin—

ning the concept of the CONEX container, previously de-

scribed, was developed. The Armed Services have now had

over 20 years Of eXperience with CONEX. By 1965, the fleet

had grown to 100,000. In 1968, under the logistics pres-

sures Of the Vietnam war, the inventory of CONEX containers

was expanded and stabilized at 200,000 units, which is the

largest container fleet in the world.34 The inventory is

now in the process Of being modified to include 20 and 40

foot standardized van containers.

Credit for initiation Of present—day commercial

marine container movement is generally credited to Malcolm

McLean, at that time head Of a trucking company, who recog-

nized the potential for reduction Of repetitive handling of

freight in intermodal transfers. McLean purchased the Pan-

Atlantic Steamship Company as the nucleus for Sea Land Com-

pany. Which he founded in 1955. The ships were converted

for container service, which was Offered on intercoastal
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routes between the east and west coasts Of the United States

and to Puerto Rico. Success Of the undertaking in filling a

mmmmiis indicated by present estimates that Over 90 percent

ofthermuine traffic to Puerto Rico moves in containers.

Sea-Land adOpted a "non-standardized" 35 foot container on

the basis of highway trailer dimensions which were in use at

Hmttfinm. Today the company controls a fleet of more than

3&000cxnmainers and an ocean-going fleet of 46 trailer~

flnpsvnnch.provide regularly scheduled calls at 36 termi—

nals throughout the world.35

Matson Lines develOped traffic with Hawaii based

\mon2324 foot long container which could be hauled in

tandem on West Coast highways. Grace Lines develOped routes

between the East Coast, West Coast, and South American ports

usnmya 17 foot box initially and then switching tO the

standard 20 foot container. These lines were soon followed

bylkfited States and foreign firms in the develOpment Of

Athnmic and Pacific containerized trade routes. An idea

oftflm extent Of growth is Offered in the statistics pre~

sented below which were compiled by the Maritime Adminis-

tration for the year 1968.

IL§. North Atlantic/EurOpe Trade Route:36

Twenty-eight percent of total commercial

liner traffic moved in containers.

Cargo movement was carried in a total Of

201,000 20-foot container equivalents.

U.S. flag ships carried 47 percent of the

containerized commercial cargo.
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U.S. Pacific/Far East Route:

About 6 percent of the total commercial

liner cargo moved in containers.

The equivalent Of 78,000 20-foot containers

were used to carry the containerized cargo.

U.S. flag ships carried 49 percent Of the

commercial container traffic.

Third-quarter volume of containerized freight on the

North Atlantic route increased from 479,000 long tons in

1968 to 824,000 long tons in 1969. Traffic on the United

States/Far East route likewise increased from 159,000 to

518,000 long tons for the same periods.37

A 1969 listing by the Maritime Administration indi-

cated that there were 79 United States flag containerships

in service and another 103 ships with partial capacities for

containers. At the same time there were under construction

or on order a total of 122 containerships and 112 ships with

partial capacities for containers. Twenty-three of the

former group and seven of the latter group were being con-—

structed in the United States.38 It was estimated that

there were about 79,000 containers in service on the oceans

in 1967, and this number has had to increase considerably

since then in order to take care Of the dynamic growth in

the ir use .
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Air £3;ng Containerization

A few comments are presented here on containeriza-

tion of air cargo, primarily to round out the picture. The

containers moved by air are subject to surface movement on

short hauls to and from the airport. It is only within the

past couple of years that aircraft capable of handling con-

tainers with an 8 foot by 8 foot cross section have been

flying. Thus, the practice has been limited to use of a

special line of containers designed to match the eliptical

contours Of plane cross-sections. These have been stan—

dardized under agreements reached by the International Air

Transport Association (IATA) and have external volumes

ranging up to about 425 cubic feet. A program for bulk

unitization was introduced in October, 1969, whose purpose

was to encourage shippers to Offer to the IATA member car-

riers larger unit loads which would be packaged ready for

transport. Reduced freight. charges were Offered in return

for the expected reduction in ground handling costs and

faster equipment turn-around.

It is not likely that aircraft will haul the present

standard 8 foot by 8 foot by 40 foot containers because they

are too heavy. A minimum target by aircraft manufacturers

Of a weight to cube ratio is 1% pounds to one cubic foot

volume for containers, whereas the lightest weight contain—

ers that will stand up under surface use today run about a

4;: to one ratio. Some progress has been made through the

use of magnesium and honeycomb wall construction. World
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production of aircargo van size containers was reported at

80 units in 1967 and was expected to climb to 1,480 units in

1969.40 It may be surmised that such units would find ini-

tial use by the military on the giant C5A air cargo trans-

port plane.

The critical need to conserve on tare weight has led

to the development of unitized loads for aircraft based upon

"igloo" shaped packages stabilized with nets or shrink film.

These are used interchangeably with containers of similar

shape, also called "igloos" and meeting IATA standards.

Rapid transfer Of baggage at terminals is important

to passenger convenience. This problem has been magnified

with the advent of the new generation of planes, such as the

Boeing 747, which are capable of discharging as many as 400

passengers at one time. Specially designed containers have

been provided for use in these planes in order to handle

miscellaneous baggage as unit loads, but they are not used

intermodally.

Growth Projections for

Containerization

Projections Of the growth of containerization in the

various modes have been made almost since the innovation was

first practiced. It is a favorite subject for presentation

at professional meetings. Numbers presented may be based

upon careful analysis of existing trends, examination of

Potentials based upon the goods being handled in a given
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trade channel, or may merely be a reflection of enthusiasm

on the part of the particular author. This section will

treat briefly on some of the projections which are available

in the literature.

Piggyback Projections

Rosey projections for piggyback growth were pre-

sented in an article in Railwal Age in August, 1963, as
 

follows:

The trailer/container manufacturers have

some intriguing predictions to egg them on:

Their market researchers agree with TOFC eXperts

who are estimating that railroads will carry 10

million trailer/container loads annually by 1970.

. The highway hardware men can see where

TOFC may be accounting for as much as 35% to 45%

of all trailer and container production by 1970:

production in 1962 was slightly in excess Of

72,000 trailers.

Predictions [as to how fast TOFC will grow]

range from a low Of a 15% increase compounded

annually to a high of a 30% increase also com—

pounded annually. Sticking to a rather conserva~

tive 20% annual increase, new trailer/container

requirements involved in piggyback. Operations

could amount to 118,000 unit.s--even assuming that

none of the trailers or containers in the existing

fleet would need replacing in that period.“-

The purpose of presenting a projection made in 1963

is to illustrate how far Off the experts can be and to

generate caution in accepting projections made today. It

was noted previously in Table 11 that the total piggyback

units and containers moved by _a_l:_]L modes in 1968 was only

2.5 million and there was essentially no further growth in

the practice in 1969. In the period 1963-1968 piggyback

carloadings actually grew at about a 12 percent compounded
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annual rate. Trailer production for all uses was estimated

by the president of Fruehauf, the nation's largest trailer

builder,42 at about 150,000 in 1969 and projected at only

100,000 for 1970 because of an economic downturn.

A more recent forecast, which also appears to be

optimistic, was made in 1967 by Railway Age after a survey

of major TOFC/COFC Operators. For clarity it is presented

in tabular form below, compared with 1966 figures.4

Table 12. TOFC/COFC--1966 actual vs. 1972 projection

 

 

 

1966 1972

Piggyback carloads, millions 1.1 2.6

Trailers handled, millions 1.9 4.6

Piggyback revenues, $ millions 478 l, 100

Piggyback car fleet, units 28.000 56,000

Trailer and container fleet, units 100,900 250,000

 

The same article quoted the general manager of

Container Marine Lines, a division of American Export

Isbrandtsen, that in the long run the Container—On-Flatcar

(COFC) system would prevail, primarily because it requires

less investment .
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The forecast Of the size Of the piggyback car fleet

in 1972 was not too far Off, since Trailer Train Company,

the major supplier, reported over 29,000 of its piggyback

cars in service as of early in 1970.44 Of the 100,900 unit

trailer and container fleet referred to in Table 12, only

about 16,000 were containers (20 foot equivalents) and this

number had increased only to about 20,000 at the beginning

of 1968. A report by Pullman-Standard quoted a rule—Of-

thumb that for every ten containers built for maritime

service, approximately one is built for purely domestic use.

Kaiser Aluminum Company recently made a more con-

servative estimate of the piggyback van trailer and con—

45
tainer fleet at 198,700 units by 1977. The estimate also

included the following production schedule for that year:

Piggyback van trailers and containers 31,900 units

Highway van trailers 88,100 units

Total 120,000 units

A survey among piggyback managers of the major rail-

roads at the end of 1969 developed the conclusion that

Piggyback Operations are expected to continue to expand in

numbers of carloadings, trailers and containers handled, and

in the share Of total freight revenues. Profitability will

be enhanced by taking a more selective look at the type of

traffic the railroads will handle; unprofitable short hauls

Will be pruned. Better service will be provided through the

use of all piggyback trains. The trend is already acceler-

ating, with announcements by Missouri Pacific, Penn Central,
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and Southern Railroad of such schedules. Experiments with

the present rate plan structure are forecast in an effort

to make piggyback more attractive to the shipper. Optimism

prevails and the current slowdown in growth is attributed

to the downturn in the economy, combined with an extended

nationwide truck strike in 1970.

Projections Of Total Container

Usage

The discussion has centered on containers for piggy~

back service since this relates tO domestic surface freight

shipments. However, to develOp a picture Of total container

growth projections, it should be pointed out that the piggy—

back segment amounts to only about 14 percent Of the con-

tainer inventory. The relationship is borne out in Table 13,

which follows . 46

Table 13. United States container inventory (number of 20

foot equivalents as of January, 1968)

‘

 

 

Owner NO. %

Marine 100, 840 70

Leasing and forwarding 23, 840 16

Rail 19, 950 14

Truck _______1__'_7_Q_ ..

Total 144, 800 100
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The Commercial Research Division of United States

Steel Co. recently develOped a container annual demand

schedule over the period 1969-1977 which was based upon an

estimated range maximum inventory of 640,000 units and a

minimum of 320,000 units by 1977.47 The big spread in the

projection was justified upon the numerous uncertainties

facing full acceptance Of their use-~the central concern Of

this research. Their estimates of annual demand for 20 foot

equivalent units were:

Year 1969 25,000 tO 38,000 units

Year 1977 45,000 to 88,000 units.

The general concensus of most surveys is that there

will be 300,000 to 400,000 containers in service by 1975.

The major source Of demand will continue to be for marine

service. Litton Systems published a study Of oceanborne

shipping demand for the years 1973 and 1983 under a contract

With the Department Of Transportation.48 The forecasts were

develOped by analyzing characteristics of 34 trade routes in

terms of growth characteristics and percentages of container-

izable cargo carried. Their overall summarized conclusions

are presented in Table 14.

The important point about the projections is that

break bulk cargo is expected to decline in favor of contain—

erized movements, in spite of an overall growth in trade.

Pertinent to the investigations of this paper are the

projections of the amount of liner trade which will move

in unit trains in the domestic portion of the journey.
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flhbhalA. Projected containerization of United States liner

 

 

  

 

  

cargos

1973 1983

Tons 96 Tons %

Containerized 12, 320,700 23 25,605,600 41.5

Break bulk 41, 117,300 77 36, 14L_400 58 . 5

Total 54,438,000 61,749,000

 

These are summarized in Table 15, and are based upon the

assumption that essentially all of the "prime" container—

izabheitems will be so handled in 1973 and the "suitable"

cmflainerizable items will be added by 1983.
49

Table 15. Projected liner trade moving on unit trains

 

 

Total Trade Unit Train Volume

 

Year (thousand long tonS) (thousand long tOHS) %

Exports:

1973 8,955 1,659 18.5

1983 11,876 5,646 47.5

Imports:

1973 4,531 1,380 30.0

1983 5,811 2,924 50.0

_g
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EXpansion of unit train Operations is expected to

cause a decline in the Great Lakes overseas trade and pro-—

duce some reallocations between the Gulf, Atlantic, and

Pacific Coast ports. In any event, such develOpments are

sure to act as a catalyst to further growth of domestic

surface freight containerization. Increased demand for

service will justify investment in facilities which can be

used to expedite goods consigned to both foreign and domes-

tic destinations.

Little has been said about the role of the highway

carriers in projected growth of containerization. Figures

in Table 13 indicate that truckers owned only about 0.1

percent of the United States container inventory in 1968.

However, few international movements of containers are

completed without; the service of truck lines, whether for

line-haul or pick up and delivery service. Truckers are

largely disinterested in containerization, for reasons more

fully developed later in this investigation. However, as

truckers gain experience in the practice they can be

expected to become party to intermodal transfer agreements

which may prove economically advantageous to themselves as

well as to the shippers.

rContainerization of air shipments can be expected to

expand at the highest growth rate among the modes over the

next few years, first because of its present small base, and

secondly, because it expedites ground handling, thus allow-

ing more active use of very expensive planes.
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Containers and Handling Equipment

This literature review is aimed at develOping a

background of understanding of the practice of container-

izatkniof goods for freight shipments. This section is

intended to provide a description of the tools of the prac-

timm namely, the containers themselves and the specialized

eqwummnt used to handle them. A review of develOpments in

this field indicates two Opposing forces at work: (1)

efflnts to standardize containers and equipment in order to

shmflify and minimize costs of intermodal and intramodal

tnumfers and (2) continuous innovation and modification of

theluudware to meet specialized needs and to improve pro-

yxmed investment returns. It appears that continued growth

intflm use of containers will require the needs to be served

inlxmh.areas, hOpefully with a reconciliation of opposing

aims.

A large number of containers in service today meet

tMarequirements of the International Organization for

Standardization (IOS) . The work of this organization and

standards in general will be discussed more fully in Chap-

terJII. However, the dimensions for the two groups of

mxmainers included in the standards are presented here now,

shum much of the discussion in this section relates to them,

Series I has an 8 by 8 foot cross section as

follows:50



 

.
~
‘
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Nominal Size Volume

(feet) (cu. feejj

40 x 8 x 8 2560

30 x 8 x 8 1916

20 x 8 x 8 1272

10x8x8 628

6-2/3 x 8 x 8 413

5 x 8 x 8 320

Series II has a uniform nominal height of 6 foot, 11 inches

and the three containers have the following nominal dimen—

sions:

Height Width Length

6 ft., 11 in. 7 ft., 7 in. 9 ft., 7 in.

6 ft., 11 in. 6 ft., 11 in. 7 ft., 11 in.

6 ft., 11 in. 7 ft., 7 in. 4 ft., 9 in.

Standard terminology has been developed. Of partic—

Lflarzhnfirest is the standard definition of a freight con-

tainer, as follows:

By freight container is meant an article

of transport equipment

(a) of a permanent character and accordingly

strong enough to be suitable for repeated

use:

(b) specially designed to facilitate the carriage

of goods by one or more modes of tranSport,

without intermediate reloading:

(c) fitted with devices permitting its ready

handling, particularly its transfer from

one mode of transport to another:

(6) so designed to be easy to fill and empty;

(e) having an internal volume of 35.3 cu. ft.

(1 cu. meter) or more.

The term freight container does not include

vehicles or conventional packing.

The American Bureau of Shipping has a similar definition for

a cargo container, but sets a minimum volume of 628 cu. ft.
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The Bureau tests, inspects and certifies containers meeting

its requirements .

Types of Containers in Service

Containers in actual service vary as to dimensions,

materials of construction, and in special features, accord-

ing to the needs of the users. Steel is the basic building

material, especially where strength is required and where

weight is not of prime importance, as in marine service.

However, an area of continuing develOpment involves the use

of material combinations designed to reduce tare weight with-

out sacrificing serviceability. Major materials include

plywood, aluminum, magnesium, honeycomb panel constructions,

and fiberglass reinforced plastic panels.

A recent port activity survey by the United States

Maritime Administration develOped the following analysis of,

container lengths in use, while the Truck Trailer Manufactur-

ers Association published the distribution of container

lengths produced in 1968, as listed in Table 16.52

Usage was surveyed in North Atlantic Ports: had the

'Pacific Coast been used, 24 foot containers (used by Matson)

would more closely. have balanced production. The 35 foot

output is presumably to meet demand from Sea Land. The bulk

of production is in the standard 20 and 40 foot lengths, with

the latter growing in importance, especially for domestic

traffic.
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Tflfle 16. Container 1ength--usage and 1968 production

 

 

  

 

Selected Area Us age Product ion

Mnmth PrOportion Length Proportion

(feet) (‘36) (feet) (%)

10 1.96 10 0.48

20 55.93 20 37.45

30 0.13 24 9.25

35 15.25 35 25.50

40 25.58 40 27.30

Other 1.15 Other 0.02

Total 100.00 Total 100.00

 

In addition to the general dry cargo freight con-

tanmm the following are among those available for special

services:

1. Open t0p general cargo to permit overhead loadings

and discharge.

Refrigerated cargo or "Reefers" to transport meats

and other perishables.

Controlled temperature cargo which is heavily

insulated for tranSport of perishables and delicate

equipment.

Heated cargo for use in cold climates, such as

Canada, to prevent freezing of such commodities

as beer.

Tanks to transport whiskey, liquid foodstuffs and

chemicals.

Cattle carriers to transport live animals.
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7. Open tray bulk, similar to general cargo but less

than 8 feet high for high density materials.

The Flexi-Van fleet of the Penn Central comprises a

special group of containers: the company has over 5,000 of

them in service, as well as over 1,500 special flatcars.53

The Flexi-Van differs from other containers in that it

has all the features of a trailer (except wheels): it is

equipped with a fifth wheel plate and kingpin, folding prOp

legs, and wiring. Of the twenty-two railroads with con-

tainer handling facilities, four have Flexi—Van facilities

only. The Penn Central has found that while an ordinary

boxcar spends 43 percent of its life empty, Flexi—Vans are

idle only 8 percent of the time.

Container Handling Equijgment

Because of their large size and weight when loaded,

containers require specially designed equipment for handling.

The containers must be loaded and unloaded from flatcars,

from over the road chasis, into holds of containerships, and

stored at shipping docks or stacked in multiple height tiers.

Handling equipment includes regular cranes, gantry cranes,

straddle cranes, and special fork lift trucks. Capacities

of railroad owned equipment vary up to fifty tons lifting

ability, with a large share of the equipment capable of

handling at least forty tons. Where a rail line does not

have handling equipment at a destination terminal, the
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container is shipped on a chassis/bogie assembly and

unloaded from a ramp. A special system which is partic-

ularly pOpular in Canada is the Steadman side-transfer unit.

It involves the use of a semi—trailer equipped to move a

container on or off a flatcar in a sideway movement. The

importance of handling equipment to a containerized Opera—

tion is demonstrated by the experience of the Southern Rail-

road. They attribute part of their success to their ability

to design and build handling cranes at a cost which allows

them an acceptable return on their investment.

Special flatcars are needed to carry containers over

the rails. In 1955 a group of railroads created the Trailer

Train Company with the basic purpose of providing standard—

ized piggyback cars to the industry.54 The original fleet

consisted of five hundred 75—foot roller bearing flatcars

ecNipped with standardized trailer locking devices. Since

then additional models have been develOped to handle longer

and heavier loads. The "All-Purpose" car will handle con—

tainers and trailers interchangeably and is over 89 feet

long (thus two 40-foot containers can be carried on the one

Car), Rental rates are based upon a combination per diem

and mileage charge, with the schedule designed to promote

high active use of the cars.
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Pallets and Unitized Loads

A brief review of the literature on pallets and

unitized loads is included because this shipping alternative

can affect the growth of containerization by offering some

of its advantages at lower investment cost. In this review

the definition of the Unit Load Council is used:

A unit load is one or more packages secured

to a pallet, skidded or strapped together in

such a manner that the entire unit may be

handled efficiently from the manufacturer's plant,

received by the ocean carrier, safely loaded,

stowed under deck in the vessel and quickly

delivered at the port of discharge by mechanical

equipment.

The Unit Load Council, comprising a group of ship-

lines, has been formed to develOp and promote the unit-load

concept in international trade. However, the practice finds

wide application in domestic surface and inland waterway

movements as well as in air traffic. In fact, unit-loading

methods are used in a high prOportion of air cargo traffic.

Many of the advantages claimed for containerization

are also available in unitized loads. Included are reduc-

tion in handling time and costs, less damage to goods, door-

to-door movement of consignments, simplification of billing

procedures, and increased customer satisfaction. Because

the unitized lots are normally much smaller than containers

they do not require the use of SOphisticated, expensive

handling equipment. The loads can be placed aboard boxcars,

ordinary flatcars, or in over-the-road highway trailers

using common fork lift trucks. Offsetting this latter
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advantage, when compared with containers, is the greater

time required for transfers at the intermodal interface.

Pallets are the most common and one of the most

efficient means of unitizing loads. Complete pallet loads

can be stacked in consolidated tiers during shipping or

storage without the need of racks, thus maximizing utiliza-

tion of cubic space. Since they are used universally, dead-

head returns of empty pallets to equalize unbalanced traffic

is not a major problem. They can be constructed cheaply

enough so as to be expendible if dead heading is a problem.

The sizes most frequently used are 40 by 48 inch and 32 by

48 inch. The Department of Defense has established military

standard palletized loads based upon the 40 by 48 inch pal-

lets, skids, runners, or pallet-type bases.56 Standardized

arrangements have been develOped for positioning unit goods

on pallets in order to stabilize the load and minimize void

spaces.

The most recent development which is likely to

influence the growth rate of containerization is the advent

0f shrink wrapping of pallet loads. It has been estimated

that by 1975 some 1,000 package-using companies will have

Pallet-load shrink—wrap systems, as compared to about 80

using them in 1970. In 1968, eighteen million pounds of

p01yethylene film was used for shrink wrapping, and this is

PrOjected to grow to 200 million pounds by 1975.57 A large

share will be used on pallets.



  

      

a».u....

,blnnv...

.0v--«:..

1u.

 

tn...

... 1
“

 



59

A hand unit which allows one to shrink wrap a pallet

in eight minutes can be purchased for less than $500. A

typical average machine now sells for about $20,000, while

a highly automated high capacity installation may cost up to

$140,000. The point is that small Operators can adOpt the

innovation with a minimum investment, and some goods that

might otherwise be containerized can be handled on shrink

pallets instead. Items which have been so wrapped include

refractory bricks, cement sacks, cartoned goods, and five

gallon paint can loads.

Economies Of shrink film wrapping have been sug—

gested in five areas: (1) lower cost packaging materials

may be acceptable, (2) automated equipment can reduce labor

cost, (3) pallet overwrapping does not require highly skilled

labor, (4) the lightweight plastic film helps reduce freight

charges, and (5) inventory costs of packaging materials is

reduced.58 Savings Of $0.50 to $2.40 per pallet load over

conventional palletizing methods have been reported.

It can be expected that shrink-wrapped pallet loads

Will also be moved in containers. Reduced costs in trans--

ferring unitized loads in the containers at both ends Of

the trip can be realized. Elimination Of damage by abrasion

during shipping is a pOSsible benefit. Unitization of Odd-

shaped items can aid in reducing stuffing time and in improv-

ing stability of the container load. The advantages of

containerization and unitization Of loads can be cumulative
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but the ultimate growth patterns will be determined by

relative benefits and customer satisfaction.

Conclusions to Containerization

Background

The literature review presented thus far has been

intended to bring out the role that containers fill in

expediting intermodal transfers. The background material

includes the historical develOpment of intermodalism, the

benefits derived from the practice, and some of the factors

which have had to be dealt with in order to arrive at the

present state Of the art.

The next section reviews those Offerings in the

literature which shed light on factors which are assumed to

be inhibiting growth Of containerization in domestic freight

shipments. The background presented thus far should be help-

ful in orienting the reader to a better understanding of the

problems .
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CHAPTER III

REVIEW OF LITERATURE--II

gégtors Affecting Containerization

Growth

Current literature provides a rich source of Opinion

and facts relating to factors influencing growth of domestic

containerization. Economic considerations can be identified

as the basis for most matters appraised, whether they be

government regulation or standardization Of equipment. This

literature review first examines the primary factors of cost,

investment, and income determining rate structures which are

normally considered to influence profitability of physical

distribution activities. The areas Of equipment standard-

ization, equipment availability, government influence, and

labor which bear on the problem of containerization develOp-

ment are then reviewed.

Factors discussed in the literature have been used

to develOp the research questionnaire presented in Appendix

A. The questionnaire has been used to establish the rela-

tive importance Of the various factors believed to be

impeding growth of domestic containerization, as viewed by

those engaged in physical distribution activities.
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Majgr Economic Factors: Operating

Costs, Investments, and Rates

Comgagative Operating Costs

Comparative Operating costs generated by break-bulk

versus van trailer and/or container consolidated movements

are of importance to the carrier in determining service to

be Offered. An innovation, such as containerization, is

attractive if it Offers a carrier the Opportunity of in-

creasing profit margins given current business, or helps to

attract traffic from competing modes, or allows generation

of new volume.

Table 17 (presented in three parts A, B, and C),

taken from the literature, develOps an analysis which shows

the cost benefits Of cargo unitization, both in the inland

portions and in the overall costs of a marine eXport ship-

ment.1 Savings are much more dramatic in the total trip

but are also evident in the inland segment. The analysis

may mirror the basic reason for the explosive growth Of

containerization in marine shipments as compared to domestic

activity. In the develOpment of Table 17, inland line haul

distances are assumed at 220 miles for truck and 370 miles

for rail. Cargo Of 29.5 lb. per cubic foot is assumed

unitized at the shipper's premises.

The tables indicate about a 20 percent savings for

the containerized shipment as compared to the break-bulk

transfer. The palletized load is the least desirable in
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Tafle lldh United States inland cost for 220-mi1e truck

Container/

Other Line Pallet

Unitizing Handling Haul Ownership Total

(dollars per measurement ton)

Break-bulk -- 1 . 20 2 . 53 -- 3 . 73

Pdflets 2.06 0.53 2.72 0.04 5.35

40 ft. vans .0.38 0.20 2.62 0.10 3.30

20 ft. vans 0.38 0.20 2.69 0.14 3.41

TabhaIJ-B. United States inland cost for 370—mile rail

Container/

Other Line Pallet

Unitizing Handling Haul Ownership Total

(dollars per measurement ton)

Break-bulk —— 1.40 2.42 -- 3.82 ‘

PdUets 2.06 1.22 2.60 0.04 5.92

40 ft vans 0.38 0.20 2.37 0.10 3.05

20 ft vans 0.38 0.20 2.39 0.14 3.11

Tafle 17-C. Shipper-to-consignee costs for export cargo

(assumes two 220-mi1e inland truck hauls)

U.S. Steve- Other Overseas

Inland doring Pier-to-Pier Inland Total

(dollars per measurement ton)

Break-bulk 3.73 5.15 5.83 2.63 17.34

Pallets 5.35 1.33 3.66 2.50 12.84

40 ft. vans 3.30 0.94 3.80 2.53 10.57

K)ft. vans 3.41 0.94 3.94 2.63 10.92
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this case because of the extra cost of preparing the pallets,

cuhalost by pallet volume, and no Opportunity for rehand-

limgsavings. Of particular interest is the lower total

com:fOr a container movement carried 370 miles by rail as

compared to a 220 mile truck haul. The benefits of unitiza-

timntmcome more pronounced in the analysis of the cost of

tmasame shipment, from shipper to consignee, including two

inland and a marine movement. This is shown in Table 17-C.2

The comparative costs for boxcar and TOFC shipments

were develOped in a study at the University Of Pittsburgh.3

Eight regional freight districts in the United States were

analyzed for different load levels and different hauling

distances. While total cost levels changed with different

panmmters, Out-Of-pocket costs were always higher for TOFC

movements. As an example, for the New England Region, a

lomSCE 20 tons hauled a distance of 500 miles was estimated

azthe following out-of—pocket costs:

Cents/100 lbs.

Boxcar Terminal 18.8

Line-haul 47.0

Total 65.8

TOFC Terminal 19.9

Line-haul 47.4

Sub-Total 67.3

Truck terminal 6.5

Trailer rental 6.9

Total 80.7
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Boxcar service includes the cost of movement from

the shipper's siding, whereas the TOFC movements to and from

the rail ramps are added to develOp "equivalent" service Out—

of-pocket costs.

While not directly comparable, results of a study by

the ICC covering out-Of-pocket costs for eight transcontinen-

tal truck lines indicate line-haul numbers higher than those

listed above for TOFC transfers. At an average cost Of

0.13'cents per cwt.-mi1e, a 500 mile truck run would cost

65 cents per 100 pounds, as compared to 47.4 cents for TOFC.4

However, with rail terminal costs eliminated, line-haul

costs from the truck terminal appear to be about equal for

both systems.

The numbers presented do not indicate that piggyback

has grown because Of savings provided the carriers in line-

haul and terminal car handling costs. Although presented

back in 1931 in a landmark ICC container rate case, the cost

and revenue analyses submitted below comparing less-than—

carload and container eXperience indicate freight claims,

clerical and platform costs provide savings more than Off—

setting higher line-haul and terminal costs for containers.5

Because of container rental charges, the Lehigh

Valley showed less net revenue for container traffic than

for boxcar shipments. New York Central had contract rights

to use containers without rental: the ICC stated that

claimed savings would have been entirely eliminated if equal

container charges had been assessed. After reviewing all
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Table 18. Revenue and expense--boxcars vs. containers

 

 

New York Central Lehigh Valley

  

Boxcar Container Boxcar Container

 

  

 

 

(dollars) (dollars)

Gross revenue per ton 13.76 8.71 13.32 8.99

Expenses per ton 9.47 2.24 5.59 3.55

Net revenue per ton 4.29 6.47 7.73 5.44

Expense items as per-

cent Of total eXpenses (percent) (percent)

Rental of containers -- -- —- 34.39

Freight claims 1.30 -- 1.84 —--

Clerical costs 26.77 1.85 21.39 1.75

Platform costs 24.47 -- 28.10 --

Crane costs -- 4.27 -- --

Switching costs 19.55 31.89 13.85 16.43

Road haul costs 23.55 55.34 31.51 44.44

Car maintenance 4.36 6.65 3.31 2.99

Total selected

expense 100.00 100.00 100.00 100.00

 

the data the Commission concluded that in many cases con-

tainer rates were lower than carload rates, without justi—

fication, and ordered then existing container rates

cancelled.6

Deepite higher Operating costs, piggyback has been

profitable to the rail carriers. In 1966 the New York

Central reported that containers represented less than 1 per-

cent Of its total Operating equipment (Flexivan service),

yet provided 9 percent of its revenue and 16 percent Of its

earnings. Evidently the carriers learned that improved ser—

vice could justify higher rates. As stated by Roberts,
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The potential benefits of coordination are

to some extent measurable in terms of two of its

possible effects on the performance Of the trans-

portation system: the costs of providing the

services required for a particular transport

mission, and the quality Of these outputs. . . .

Both aspects Of performance are reducible to

cost terms since the qualitative attributes in-

fluence shippers' overall costs, either through

direct monetary effects on production and dis-

tribution outlays or through the Opportunity

costs Of different sales levels attributable to

customer servicing standards.7

As an indication Of the comparative quality Of ser—

vice (measured in terms Of mean days of transit time) fOr

the modes under consideration, Roberts Offered the following

as shown in Table 19.8

Table 19. Mean transit times and standard deviations for

selected modal transfers

 

 

  

 

 

Rail Truck TOFC

. Mean Std. Mean Std. Mean Std.

Mileage Band Time Dev . T ime Dev . Time Dev .

(days) (days) (days)

ZOO-400 6.00 2.49 1.51 1.14 1.73 1.01

BOO-1,000 7.34 2.24 6.47 2.66 2.36 1.04

2,000-2,400 8.64 2.34 -- -— 4.22 1.20

 

The numbers indicate that beyond 400 miles TOFC pro—

vides faster service, and in all cases it provides more

reliable service (smaller standard deviation).
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Thus far the discussion has centered primarily on

cost differences relating to boxcar or over-the-road move-

ments, as compared to piggyback traffic. The literature

offers some information comparing costs Of container on

flatcar (COFC) and trailer on flatcar (TOFC) movements which

are important to this study. Santa Fe reported on tests

comparing a 31 Flexi-Van car train (2 containers per car)

and a 29 car conventional TOFC train (2 trailers per car)

over a 20 mile high-speed track. Speeds ranged from 35 mph

to more than 80 mph. Conclusions from the test were that

"the cost of hauling a ton of freight is lower in containers

than in semi-trailers . . . that use of containers would at

least mean a savings in fuel, locomotive maintenance, number

of drive units and equipment investment." An all container

train was eXpected to have the advantage in speed, fuel

consumed, motive power requirements and dependability; these

considerations were important in the develOpment Of Santa

Fe's "Super C" high speed piggyback service between Los

Angeles and Chicago.9 7

The penalties for hauling trailers with added weight

from chasis, as compared to containers, higher center of

gravity and higher wind resistance have been estimated at

uP to 30 percent extra in terms Of motive power and fuel to

pull a trailer train.10 The higher center Of gravity Of

trailers was said to limit speeds on curves, contributed to

instability problems, and to damage claims resulting when

subjected to above-normal acceleration and deceleration.
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Deadweight from the trailer bogie and trailer hitch was

estimated at 235 tons per unit.

After studying rail tranSport costs in the United

States and EurOpe, a consultant from McKinsey & Company, Inc.

concluded,

Railroads in the United State: have a sig-

nificant Opportunity to use containerization to

competitive advantage in develOping traffic and

holding their share—Of-market over road trans-

portation. TO do this, they will have tO develOp

inland container train services not necessarily

based on coast-to—coast, land—bridge Operation,

but rather on modern container train services

with dedicated equipment and efficient, low-cost

road/rail terminal Operations.

It appears that the key to success Of con-

tainer transport systems lies in high utilization

Of capital resources and low—cost, rapid transfer

between modes and at terminals. Where this is

being Obtained, develOpment Of container services

is moving ahead quickly. But where the age-Old

inefficiencies and high costs of intermodal trans-

fer are retained, develOpment is stymied.

The major emphasis of the literature review thus far

has been primarily related to rail movements. However,

there is considerable demand for motor carrier transfer of

marine containers to and from dock areas. One major water

carrier states that 40 percent Of his overseas cargo orig-

inates less than 200 miles from port. Railroad COFC move-

ment is only marginally economical on distances up to 300

miles. Highway carriers are not enthusiastic about handling

marine containers because they do not compare favorably in

dead weight and load capacity with standards of regular van

trailers. These differences are presented in Table 20

following.12
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Table 20. Marine containers vs. regular trucking equipment

 

 

Conventional Two

40 Foot 40 Foot 20 Foot

Semi-Trailer Container Containers

~—V

 

 

Tare Weight: (pounds) (pounds) (pounds)

Tractor 115,000 15,000 15,000

Trailer 10, 125 -- --

Container(s) -- 5,630 7,270

Chasis 7,000 7,000

Total tare weight 25, 125 27, 630 29, 260

Container increment -- 2, 505 4, 135

mflfic Capacity: (cu.ft.) (cu.ft.) (cu.ft.)

Trailer or

container 2,390 2,258 2,220

Container decrement —- 132 170

 

Efforts have been made to overcome the disadvantages

of dead weight and unfavorable cube. There are couplable

20 foot containers which require less chassis support, but

truckers claim the coupling Operation is bothersome. Cost

of boxes constructed of materials lighter than steel tend to

be higher, but the added cost is not borne directly by the

trucker.

In carrying high-density cargo, marine carriers may

load containers beyond the limits allowed in over-the-road

transfer. This results in a trade-off between added hand-

ling costs at dockside and greater load aboard ship.

Partial unloading of containers can cause delays for truck-

ers. Another problem relates to the fact that containers on
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chassis moved inland for unloading must be returned to the

seaport. The containers are less efficient for hauling

domestic commerce on the back-haul and the geographical

distribution of regular equipment is thrown out Of balance.

On the favorable side, truckers' capital investment is

reduced, since the steamship lines supply the containers

and the trucker must supply only the~tractive unit, chassis

\

and bogies. Savings are also made in dockside deliveries

‘\

where the container is turned over to be loaded aboard a

single ship instead of making several stOps at various

piers to unload LCL deliveries.

Perhaps the greatest concern of truckers is that

theyjmay have more to lose than to gain by a domestic con—-

tainer revolution. More than $4.6 billion of their total

revenues comes from hauls greater than 400 miles. If the

unit train concept takes hold, railroads are sure to go

after a greater share of this traffic, as they have done

in rack car hauling of new automobiles.

Nothing has been said thus far with respect to

cost considerations Of containerization for the shipper

and consignee. In their case, costs are generally of the

nonrecurring type that are associated with acceptance of

innovation, such as training of personnel in any special

procedures which might be involved in handling containers.

Actually, the shipper receives a container on chassis

delivered by the trucker in the same manner as he receives
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a van trailer. If the shipper's goods are Of low density,

the reduced cube may be bothersome and a source of cost,

since additional movements will be required to accommodate

the same volume transferred. If'tthe shipper incorporates

the container into his production line or warehousing system

he is faced with possible handling equipment investments,

but these are likely to be justified by reduced production

handling costs. Shipping costs will be discussed later, but

piggyback charges are the same for a van or a container

delivered to the rail yard.

Investment Costs for Containerization

It has been estimated that transportation private

capital expenditures in the United States traditionally

average about 2 percent of the gross national product for

equipment alone.13 At present levels this amounts to near

$20 billion annually. NO more than 10 to 20 percent can be

generated internally through depreciation and retained earn-

ings, so the burden is carried by the investment community.

Tight investment money and high interest rates restrict new

project considerations to those with assured high returns

and quick payout. These requirements are apparently being

met in marine transport containerization, based upon the

(proliferation of containerships and containers to fill them.

However, investment Opportunities are not nearly so attrac-

tive for domestic containerization. For one thing, cost

improvements are small when switching from trailers to
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containers, as compared to switching from marine bulk to

containerized freight. Secondly, a huge investment exists

in piggyback trailer equipment; the National Railroad

Trailer Pool Operated by REALCO is currently about 20,000

units.14

The cost of a standard 20 foot container has been

reported at about $1,500 in steel, $2,000 in aluminum, and

$6,000 in plastic construction. Special cohtainers, such

as "reefers" (refrigerated boxes) cost up to $18,000 each.

To the cost of the container must be added approximately

$3,500 for a set of wheels. Thus, the combination cost is

$5,000 to $5,500 for a 20 foot box, and $6,000 or more for

a 40 foot container/chassis assembly. In comparison, a

highway trailer costs about $4,500 and a rail boxcar sells

1
, . . .

5 Thus, a container/Chasers rig is morefor about $9,000.

eXpensive than a highway trailer by $1,500-$2,000, and the

equivalent shipping volume (two containers) is more expen-

sive than a boxcar. The unfavorable economics Of shipping

containers on wheels, as is the practice on most eastern

railroads, is evident. On the other hand, for containers

shipped without wheels, it is’estimated that an average of

one chassis is required for _t_w_o_ containers where the move-

ments are between major centers. This number approaches

one-to-one as the system expands to include minor terminals.

0n a one chassis for two container basis, investment require-

ments are about equivalent to TOFC costs.
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As was mentioned previously, the prospect Of large

Operating savings in marine containerization justifies large

equipment investments. It is estimated that two containers

are required on shore for each container "on board" to

assure rapid turnaround. Thus, for a ship designed for

1,000 containers, about 3,000 boxes would be included in the

capital investment. The total cost for them would range

from $6 million up to $17 million, depending upon their

construction: this is comparable to the total cost of the

vessel.16 I

Originally, loading and unloading Of TOFC trailers

was accomplished through the use of ramps in a "circus train"

fashion. A tractor would back up a ramp, hook on to a

trailer and haul it Off. The process was repeated until the

string of flatcars was empty and was reversed to reload the

train.’ Because Of the low investment, in the neighborhood

of $10,000, the ramps proliferated. However, as volume at

major centers increased the limitations of ”circus train”

loading became apparent and ramps are being replaced with

mechanical loading equipment as quickly as volume justifies.

It is estimated that it requires an average of 7 minutes per

trailer to unload a normal piggyback train Of 29 cars from a

ramp. With modern cranes or side handling equipment, this

can be done at an average time Of 2 minutes per container.

The difference in unloading time is thus about 5 hours when

there are two trailers per flatcar. The extra time can make
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the difference in meeting connecting train schedules and in

promiSed overnight delivery of trailers to customers.

A Steadman side-loading trailer, capable of trans—

ferring one 40 foot or two 20 foot containers from a flatcar

is currently available at about $20,000. It has found

acceptance in smaller yards and in captive use Of large

shippers who handle containers. Side-loading fork trucks

large enough to handle containers range in cost from

$120,000 to $180,000. Overhead cranes, depending upon

capacity, range in price from $30,000 to $1 million, but

the larger equipment is most likely justified at a marine

terminal. Two traveling gantry cranes were installed at the

Long Beach, California port to handle 20-ton containers at

the rate of 60 per hour; cost was $1.3 million. A crane

suitable for efficient handling of containers (or trailers)

in a rail yard can be built for about $300,000. However,

the possibility of interrupted customer service because Of

crane breakdown generates pressure from the marketing groups

to provide backup equipment, even to the extent of dupli-

cated facilities.

Flatcars provided with special fittings to tie-down

trailers or containers are also expensive. A regular piggy-

back car Offered for service by Trailer Train Co. costs

about $16, 500 . 17 Newer "all—purpose" cars, which will

handle combinations Of 20 and 40 foot trailers and/or

containers are estimated to cost near $20,000 each. This

compares with a boxcar costing $9,000. However, one writer
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claimed to show that investment costs in cars and containers

were not overburdening when viewed as part of total Operat-

ing cost. Using a 50,000 mile per year service (actually

being Obtained by Trailer Train leasees) the following num-

bers were presented : 18

(per mile)

Investment--flatcar $0.016

Investment--containers 0.024

Transportation cost

Flatcar 0.0825

Container & load 0.055

Maintenance--car 0.019

Total $0.1965

A measurement Of the investment requirements for

piggyback distribution yards is indicated by a recent $3.5

ndllhxleXpenditure by Burlington Northern at its Seattle,

Wmflungton location. The installation included enough

trackage to spot 100 flatcars, a 4l—truck distribution

unmer, a side-loading lift truck, and an 82 acre site.19

WMflll969 traffic at 22,000 piggyback units, the project was

already scheduled for expansion. The facility highlights

mmmher investment requirement for piggyback Operations:

hns Of land area for storage of trailers and containers.

Here containers Offer an advantage, since it is possible to

‘stack them in storage and aisle space can be minimized where

cranes and handling equipment are used for spotting them.

Lthations of available space for piggyback distribution

Yards in urban areas are particularly pressing in the

heavily pOpulated Eastern states.
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Conclus igls Concernirgppprating

andfilpvestment Cogts

The key to success in container systems appears to

lie tithe high utilization Of equipment made possible by

repulintermodal transfers at the terminals. Containers

offer savings in long-distance rail line haul costs, when

compared to trailers, because Of their lower center Of

grmdty, reduced wind resistance, and elimination Of unused

wheel assemblies. However, reductions in freight claims and

clerical and platform costs are important sources Of savings

for both TOFC and COFC piggyback, when compared to break-

bulk movements .

Offsetting the savings to carriers from piggyback

(xmrations are the increased investment costs. Handling

mnflpment and terminal installations required to rapidly

handle large numbers of containers are expensive. Combi—

natnnlcontainer/chassis assemblies are more expensive than

{figgyback trailers, and the differential is aggrevated where

additional bogeys are required to service a number Of termi—

nal locations.

The truckers are not anxious to work with containers.

Added Operating eXpenses are incurred because the cube of

tie containers and the handling requirements do not mesh

Vfith their van Operations. Furthermore, they view eXpanded

mmmainerization as a threat to their share of the long-haul

freight market .
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The rate structures which have been developed to

provide for profitable intermodal Operations by the carriers

are reviewed next.

Rite Congipeizgions

Thus far the review of economic factors has been

concerned with Operating costs and investment requirements

for containerization. These must be Offset by income to

the rail and highway carriers through rates established

high enough to generate a profit, but low enough to attract

traffic.

The regulatory authorities are constantly faced with

the problem Of reconciling the Opposing rate requirements Of

the motor and rail modes because of their respective capital

structures.20 Fixed costs for railroads are large relative

to total costs because the investment in equipment and

facilities is large relative to output for a given period.

Variable costs are small in comparison to fixed costs for

the short run (five years or more). For the motor carriers,

fixed costs are a very small portion of total costs. Vari—

able costs for Class I common motor carriers Of general

freight have been estimated at more than 90 percent Of

total costs.

With a high variable cost factor it is not difficult

for a motor carrier to determine his cost Of service and use

this as a basis for establishing rates. Without regulation

the rail carriers can use their low variable costs to develOp
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short term rates which can be ruinous for motor competition.

The next section discusses the matter of regulated rates.

Intermodal Rate Consideration

In 1969 the ICC instituted a study of cost standards

to be used in intermodal rate proceedings and invited com-

ments on (1) what advantages Of the modes are‘entitled to

protection under the ICC Act, and (2) how should the costs

of competing modes be recognized in order to preserve their

inherent cost advantages.21 As might be eXpected, the rail-

1

roads urged that rates be based on long-run variable costs,

5

while the motor and water carriers generally argued for a

fully distributed cost standard. The variable cost base

would allow the railroads to compete for traffic with lower

rates. The Department of Transportation urged against the

use of rate floors to protect one mode against the encroach-

ment of another more efficient mode because the practice

promotes inefficiency.

Intermodal service implies the use of more than one

carrier, and the resultant need to divide revenues between

them. In issuing rules requiring water carriers to file

through, joint intermodal rates with the Commission, the

FMC recently included the following definitions:

Through Route: An arrangement for the continuous

carriage Of goods between points of origin and

destination, either or both Of which lie beyond

port terminal areas.
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Through Rate: A rate eXpressed as a single num-

ber representing the charge to the shipper by a

carrier or carriers holding Out to provide

transportation over a through route.

Joint Rate: A through rate in which two or more

carriers participate by agreement for the Offer-

ing Of through transportation Over 32through

route published in the same tariff.

The Federal Maritime Commission is limited to the

port-to-port portion Of joint rates. Jurisdictional squab~

bles have develOped in the past when the Interstate Commerce

Commission issued regulations pertaining to through rates

which included marine transfers. The ICC has authority to

prescribe through rates on rail-inland water routes. There

is currently legislation under consideration in Congress

which would extend ICC authority to prescribing through

rates between motor carriers and for motor-rail intermodal

movements . 23

Although not required by the ICC, the motor and rail

carriers do participate in joint rates, primarily under the

piggyback Plan V. The plan provides for through routes

under joint rates and effectively extends the territory of

each participating carrier into that served by the others.

The advantages and disadvantages purported for the

various piggyback plans are presented in Table 21.24

Most recently, the Missouri-Pacific Offered a set

0f CONTAINERPAK plans for shipping by container.25 The

basic points of the program are as follows:



Table 21.

£35

Advantages and disadvantages of piggyback

 

 

Plan Shipper Motor Carrier Railroad

 

Advantages:

II

118

III

Service benefits of speed,

dependability, safety of

shipments

(Same as Plan I)

(Same as Plan III)

Provides more economical

rates than other plans

plus speed, flexibility,

and safety Of shipments

(Same as Plan III)

Beneficial if available

111m:

I

II

115

III

IV

Higher cost than other

plans

NO advantage: railroad

owns and Operates all

equipment

(Same as Plan III)

Must pay terminal charge8

and assume loss/damage

claims. Limited to 60%

rule

(Same as Plan III)

Limited application

because through routes

and joint rates not

mandatory

Economical to motor

carrier: moves at

motor carrier rates

on a flat charge

Not available to

motor carriers

(Same as Plan III)

Not available to

motor carriers

(Same as Plan III)

Beneficial if

coordination with

railroads can be

arranged

Additional $5 per

trailer charge if

piggyback used vs.

road operation

Not available to

motor carriers

(Same as Plan III)

Not available to

motor carriers

Not available to

motor carriers

Limited application

Any traffic acquired adds

to gross railroad revenue

Most desirable for rail-

road; all equipment used

is Operated by railroad

on rail rates

(Same as Plan III)

More revenue. Simplify

terminal Operations, in—

crease flatcar use, allow

better train schedules,

lower capital needs,

relieved of handling

forwarder traffic

(Same as Plan III)

Beneficial if coordination

with motor carriers can be

arranged

Erratic volume. Motor

carriers use for over-

flow traffic

Not profitable for short

hauls because of terminal

expense

(Same as Plan III)

Use of long flatcars

required to meet 2 for 1

rule

Could interfere with rail

interchange
and car

service problems

Limited application
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lenI: Door-to-door service on rail. Container

remains on flatcar for loading/unloading.

Iflan II: Door-to-door service on wheels. Container

moves tO/from flatcar and chassis.

Pflan III: Covers all TOFC plans. Container moves on

chassis at all times.

Pflan X: Shipper-receiver innovation. Customer can

develOp plan tailored to his specific,

special needs.

With the exception of modifications under the

CONTAINERPAK program, containers and trailers enjoy the same

rates as piggyback TOFC or COFC. Rate comparisons between

modes are complicated by the tangle Of rate structures, and

mnmmlly comparisons can only be made for a given commodity.

One example of such a comparison is given below as it was

. 26
presented for testimony in an ICC hearing.

Tafle 22. Rates by different transport methods (plastic

materials--Philadelphia to Chicago)

 

¥

;

 

Min. Weight Rate

Mode (1bs.) ($/100 lbs.)

Rail boxcarload 70,000 0-85

Truckload 30, 000 1 - 27

Plan II piggyback 30,000 1.27b

Plan III piggyback 70,000a 0-85

 

a .

Maximum for flat rate.

Average.



 

3. vs

...

a so

a s
c . I

  

«3...

..¢\

 

1.. v.-

..vo I.

a.

   

— . .

v

a f

C

. l: C

n

:1:

D

 



87

The influence of tariff structures and commodity

rates on cost Of transport to the shipper is illustrated.

in Table 23. It compares boxcar and piggyback service, as

quoted by a local freight agent for two different products

shipped from Lansing, Michigan to New York City.

Table 23. Comparative tranSport commodity rates

 

 

 

 

Weight Total Charge

Mode (1bs.) ($)

Motor Wheplg:

Rail boxcarload 72,000 min. 900.00

Plan 11% piggyback 72,000 max. for 565.06

2 trailers

Rail boxcarload 70,000 min. 406-58

Plan 11;: piggyback 72,000 max. for 565.05

2 trailers piggyback

TO be equivalent to boxcar door—tO-door service,

approximately $60 should be added to the above piggyback

numbers for delivery and pickup Of the trailer from the rail

yard, Another difference would be free return of pallets or

Other special crating (such as those used for motor wheels)

if the load moved by boxcar, whereas there would be a dead

hefid Charge via piggyback service.
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As a result Of extensive investigations by the ICC

cwertflm period 1958-1965 it was generally concluded that

tmarates quoted by the railroads for Plans III and IV do

allay out-Of-pocket costs and contribute to fully distrib-

uted costs. Further, the railroads were able to retrieve

sometraffic from private carriage by Offering these two

plans.27

There is considerable argument that containerization

amigfiggyback movement can be promoted through more univer-

mfl.app1ication Of freight-all—kinds (FAK) rate structures.

The philOSOphy is that what is contained in the box being

rmwed should be of no concern to the carrier, providing he

isrmm required to assume extra liability or bear added

<xmts for special handling (as with hazardous materials).

The carriers are concerned that where the Option Of either

commodity or FAK rates are available, the shippers will

cmxme the Cheaper Of the two, depending upon the commodity

being moved, and that the resultant rate 1058 Will “Qt be

txmmensated for in additional traffic volume.

In reply to the question, "What are the SPGCifiC

sfieps that need to be taken in order that intermodal con-

tainerization can reach its full economic potential?", a

trucking company official replied as follows:

The first thing that has to be done is to

throw out the classification sYStem- If you

want a container . . . to represent movement of

freight from door to door, then you have to throw

'out classification by rail, by truck, and by

Steamship. You then have a space problem and
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then both the on-land carriers and the ocean

carriers would have to get together and decide

that a 20 ft. container takes up so much trans-

portation money and assess a charge against that

container regardless Of what is that's in there,

limited only by the weight laws--the structural

capacity Of the container or highways.

This condition exists in the United States

today. We do have, in rail piggyback, a weight

limitation, but they don't ask for the commodity

[Plan III and Plan IV]. Morris Forgash convinced

them that they should haul two trailers on a flat

car at a flat price and it shouldn't make a bit

of difference to them what the freight was. As

a "s0p" to the railroad classification situation

they agreed that no one commodity would be in

excess of 60 per cent of the lading in two con-

tainers, or two trailers [60 percent rule].

Perhaps a quotation by Owen is a suitable means for

winding up this literature review on the economics of con-

tainerization and piggyback.29 He stated,

Even if we managed to get all the cost infor-

mation needed to determine the total impact of the

container movement on total distribution costs, we

would still be faced with an equal problem of how

to fairly distribute costs and savings among the

shipper, carrier, and consignee. The one who

incurs the cost may not be the one who achieves

the most savings.

Summary of Review of Economic

Factors

Efficient intermodal Operations can result in bene-

fits to both the shippers and carriers. Added investment

costs borne by the carriers to support intermodal service

must be reflected in the rate structures. However, improved

service through greater speed and reliability justify the

payment of increased charges by the shippers.
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Governmental rate regulation is designed more to

maintain a "status quO" situation, rather than to promote

overall maximum efficiency in the freight transport system.

Overlapping areas of responsibility and voids in coverage

contribute to rate confusion.

The concept of FAK (Freight-All-Kinds) rates being

applied to container cargos is compatible with intermodal

transport thinking. Broader use Of FAK rates for containers

will further increase the efficiency of the system. Con-

tainerization may thus be expanded sufficiently to more than

offset losses of revenues derived from high rates for clas-

sified commodities.

Equipment Availability: Leasing

and Pooling
 

The practice of leasing can be used to shift finan~

cial requirements Of an Operation from investment to Oper-

ating costs. Leasing can promote containerization by making

equipment available as needed, but can deter the develOpment

if the rental rates are economically unattractive to poten-

tial leasees. The current literature has been reviewed in

order to develOp an understanding of current equipment

leasing practices as they pertain to the development of

containerization. Much of the material relates to leasing

of equipment for marine transfers since this has been the

greater area Of need to meet demands of dynamic growth.
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However, the information available generally pertains to

leasing requirements for the domestic area as well.

Just about any piece Of equipment needed for in-

termodal freight service can be Obtained through leasing. ‘

Forcwer-the-road movements, tractors, piggyback trailers,

chassis, and an assortment of containers are available. For

railcnerations, various flatcars and equipment for handling

containers and trailers are leased. In 1963 it was esti-

mated that about 35 percent of the TOFC/COFC trailers and

containers were leased.3O Estimates have been made that

up to 80 percent of the containers will be leased in the

fmnue. Presently, there are about 100,000 leased Egg:

takers in service (more than half in use on the North

Atlantic). The number of leased containers in international

trade is eXpected to increase fourfold in the next five

years.31 Trailer Train has close to 30,000 piggyback flat-

cars under lease to member railroads. About 70 percent Of

13m trailers in piggyback service are leased, rather than

being owned, by the railroads. The National Railroad

Thailer Pool Operated by REALCO approaches 20,000 units;

fix the first time container/chassis combinations are being

Imme available through their pools. Intermodal Transporta-

tnxlSystems (ITS) has begun to lease a specially designed

'fimtermodal Unit" container and chassis which can be used

as a piggyback trailer or, without the wheels, as a marine

container.32
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There are two basic types of leases. The first, a

financial lease is a long—term instrument, averaging about

eight years, in which the payments over the full term are

equal to the cost of the equipment, plus interest. Finan-

cial leases are usually offered by equipment manufacturers

or financial institutions, such as banks, and are equivalent

to a finance purchase plan. Financial leases are noncancel-

lable, do not provide for maintenance or repairs, and the

per diem costs run lower than they do for the second type,

an ograting lease.

There are many variations Of the Operating lease,

which usually runs for one to three years. It may require

the leasor or leasee to maintain and insure the equipment.

It may include an Option to buy or exchange the item, or to

pick it up in one city and return it in another. Provisions

may include return Of a container to the owner at the end of

the period or for continued use at reduced rates. In the

case Of trucks, for example, agreements may vary from a

single trip lease to a full service contract over the

depreciation life of the vehicle.

Leasing in general Offers the advantages of mini-

mizing capital tied up in equipment, tax deductions of the

Payments as Operating costs, and protection against Obso—

lescence of equipment. Container leasing Offers certain

SPecial benefits. Interchangeability allows a firm to

evaluate different materials of construction and types in

service. Terms can be arranged to contract for a minimum
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number, with provisions for expansion of the container fleet

to take care of cyclical or peak demands. If the leasor has

asufflkfient number of containers in service, pool arrange—

ments can be established whereby the boxes can be drOpped

off at a center at the end of a one—way trip, thus eliminat-

ingtflm cost of dead-head returns of empty containers. The

leasor arranges for reuse of the box. Such provisions are

offered by Container TranSport International, Inc. (CTI),

‘whuxlhas a fleet Of over 30,000 containers and related

mydpment.33 All sectors of the trade benefit when leasing

and pool arrangements result in higher utilization of a

given lot of containers in revenue service.

A pool should not be thought Of as a collection of

unmainers sitting in an Open field, waiting to be used.

Thnsis a waste of valuable resources. A pool is a dynamic

Operating system with the following characteristics:34

1. Broad participation by a large number of users.

2. Universality of equipment, allowing for broad

utility by a large variety of users in a large

number of locations. Standard highway tractor-

trailer assemblies meet this criterion. Nonstandard

containers lack universality.

3. Accessibility of equipment at many locations: the

availability of Trailer Train flatcars throughout

the railroad system is an example of an accessible

pool.
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4» Availability of sufficient equipment to meet cycli-

cal demands. This criterion is not met if all Of

the equipment is on specific assignment.

5. Control of equipment to assure high utilization

experience. Computer programmed tracing and effec—

tive enforcement of rules, as well as means for

redistribution of equipment are required control

tools.

6. .Equitable sharing Of economic burden among the

member-users, based upon equipment usage.

One writer believes that the economics of container-

izatnnlvdll dictate a total interchange pool——international

amiintermodal--Of compatible containers.35 This would

alhwvrandom interchange among modes, use of fairly stan-

<kudized handling equipment, and rate structures adjusted

tx>compensate for equipment imbalances. On the other hand,

Missouri Pacific Intermodal, Inc., a Missouri Pacific Rail-

road subsidiary, has inaugurated a chassis pool to insure

awailability of a supply of wheels for containers in inter—

modal service anywhere on the MoPac system.36 Chassis will

he available for distribution from New Orleans, Houston,

Kansas City, and St. Louis in order to minimize backhaul

problems. Thus, pools of intermodal equipment can be

exPected to develop on regional and global bases to meet

tflm need for efficient, economic service.
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While the practice of leasing offers many advantages,

the<xmt to the leasee is frequently a deterrent. A direc-

tor of a large trucking company claims it costs his firm

$8.50 daily for a 40-foot container (and chassis) against

$3JM)for a 45-foot domestic trailer.37 A trucker will not

hmfl.a trailer from port to an inland location to pick up a

load for foreign shipment unless he can carry revenue pro-

dmfixg goods going to the same inland pick-up area. He is

notvdlling to pay a per diem charge on an empty haul just

to get a return haul to the port city.

Lease charges are especially burdonsome in an export

rmwement, for example, which might span 40 days Of per diem

fees: these are only partially Offset by carrier allowances.

As an example, the published lease rates Of XTRA,

hub for 20-foot aluminum and steel containers are as

follows:38

Day by day lease $ 2.00 per day

Round trip lease 1.75 per day

One year lease 47.50 per month

Eight year lease 29.00 per month

(kmtainer Transport International offers the same per diem

rate. A return charge of $50 is levied for equipment

returned to the CTI depot from which it was acquired: this

may be done‘without advance notice and the Per Diem Plan can

In converted to a Term Lease Plan at the Option Of the

leasee.
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Interpool, Inc., a subsidiary of REA EXpress, Offers

a term lease plan based upon the shipper's use.39 For a

10 year lease on a minimum Of 500 aluminum or steel ISO

containers, the annual charge would run from $237 for 40

percent utilization to $310 for 100 percent utilization.

Billings are made quarterly in advance at the 40 percent

utilization rate, with adjustments based upon previous

quarter use.

The Equipment Interchange Association (EIA) was

established to "foster, promote, encourage and improve

equipment interchange . . . between and among common car-

riers of freight both domestically and internationally."40

The association has immunity from anti-trust laws under the

ICC Act in establishing uniform per diem charges for inter-

modal equipment exchange service. It publishes rules and

regulations under which participating carriers Operate, as

well as a registry of intermodal trailer and container

equipment. Through COOperative effort on the part Of

carriers associated with such organizations as EIA and

through individual enterprise, motivated by improved profits,

there are expectations that the practices Of leasing and

Pooling will contribute much to the furtherance of contain-

erization.
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ContainergInterchange abil it y: S tandards

Considering all the modes of transport by air, rail,

highway and water, there does not exist a truly intermodal

container, nor is one likely to be available soon. The

reason: each mode has certain restrictive criteria which

must be built into the containers to be acceptable. For

example, tare weight to cube ratio is important in air:

strength for stacking as many as six high and sidewall

strength to resist rolling are needed on the high seas:

maximum allowable cube is needed by the motor carriers: and

ability to resist "g" forces in humping are required for

rail movements. Is it any wonder that 200 different sizes

and types of containers were reported in service in the

United States in 19622941 Is it any wonder, also, that large

fleets of nonstandard containers have come into existence to

meet the needs of individual carriers Operating in compara-

tively restricted geographic areas, where they may be sub-

ject to local regulatory requirements?

As far back as 1935 a report of the Committee Of

Federal Coordination of TranSportation called for the stan-

dardization of equipment for the "uniformity of Operations

in the everyday handling of containers." A report prepared

for the same committee 26 years later (in 1961) noted that

progress on standardization Of containers had been remark-

ably slow and that some writers were still advocating a

"go-slow" policy in order to allow further develOpment of

the art.42
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History Of Contginer chandardization

References to various steps taken in arriving at

current container standards are scattered freely through

the literature. Fred Muller, Jr., and John B. Hulse covered

the subject well in papers they prepared for one of a series

of WorkshOp Conferences on Coordinated Transportation,

sponsored by the American University from 1964 to 1966.43

An abstract of their comments follows.

As far as the United States is concerned, two

organizations have been responsible for current container

standards. The first is the American Standards Association

(ASA), originally conceived in 1918 and currently consisting

of representatives from at least 135 national organizations.

The second is the International Organization for Standard—

ization (ISO), which is a federation of national standard

bodies from at least 54 nations. The ASA is the member Of

the ISO from the United States.

In 1958 a Container Standardization Committee was

formed within the framework of ASA and was designated the

MHS Committee. Initial subcommittees were concerned with

standards prOposals for container (1) sizes, (2) handling

and securing, and (3) weights and loadings. The size

standards of 10-20-30- and 40—foot lengths, with 8 foot

Width and 8 foot height were quickly agreed upon and issued

as MHS.1-1962. The international implications of container

standards were soon recognized and an ISO project, referred
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to as TC-104 was established with the ASA acting as Secre-

tariat. To a large extent, standards develOped by the MHS

committee have been accepted for consideration and are in

various stages of approval by the ISO membership.

Confitainer Standards

The adopted standard sizes were described earlier

in the review on containers and handling equipment.44

Strength requirements for the containers have been estab-

lished through the specification of loading tests for the

individual segments, such as the floor, walls, ends, and

roof. Tests are designed to guard against failures when the

boxes are used in accepted service. For example, the floor

must withstand the pressure of a loaded fork truck; the

cornerposts must be capable of carrying five fully loaded

containers stacked above in containership practice: the

walls must retain the load under rolling ship movement:

and the ends have to be strong enough to resist the gravita—

tional deceleration caused by humping of railcars in a clas—

sification yard. Since the cOntainers are used outdoors,

they must also be weatherproof.

Considerable discussion was involved in the estab—

lishment of standards to meet handling requirements. The

final result was a standard corner fitting which can be used

to lift a loaded container from the tOp or bottom corners,

and which will accommodate manually applied hooks and slings

or automatic equipment employing twist locks. Many boxes
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which are of standard size are not interchangeable because

they were built before the standard corners were established

and thus may not be capable of handling by equipment

designed for use with standard corners.

Standards have also been develOped to control the

markings of containers. Specifications include the location

of the owner's marks and serial numbers, code letters to

indicate the type, size and country of origin, as well as

location Of a pocket for carriage of documents.

Standardized terminology has also been developed for

use in dealing with containers. It should be noted that the

standards work has been limited to the containers themselves,

and while it may influence design of handling equipment and

rail cars, requirements for the latter are left to coordina-

tion by other groups. COpies of the ISO draft recommenda-

tions have been published in Jane's Freight Containers.45

Containers can be voluntarily certified as meeting

the standards requirements under a program established by

the American Bureau of Shipping.46 First, plans are sub-

mitted by the manufacturer along with a schedule of testing

and quality control. A prototype of the production container

is submitted to the Bureau for testing, and finally, if

acceptable, a certificate and decal of approval are issued.

The ultimate result of standardization efforts by

the ASA and ISO committees, according to one writer,
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will be the establishment Of an International

coordinated transport system based on a modular

series of container sizes which will permit the

unrestricted movement of freight containers

capable of interchange between the major trans-

port carriers, producing more efficient utiliza-

tion of transport systems, the coordination Of

domestic transport facilities, and a significant

reduction in the annual cost to both industry

and consumer in the distribution Of products.47

Nonstandard Containepg

A discussion of nonstandard containers was included

inChapter II, which indicated that they represent an

important share Of'containers in use and still being manu-

48 The reason for this situation is that thefactured.

United States pioneers in containerization designed their

systems to meet local regulatory requirements at a time

when international standards had not yet been firmly estab-

lished. As their respective systems prospered, their

commitment to nonstandard boxes grew to a point where only

a long-term phasing-out now appears practical. Sea Land

Service, Inc., has over 30,000 containers in service with

dimensions of 835 feet by 8 feeteovide by 35 feet long.

Matson Navigation CO. containers measure 8 ft. 615 in. high

by 8 feet wide by 24 feet long and they were reported to

have over 6,000 in service. The 24 foot length was adOpted

so it could meet double—bottom maximum length limitations

for over-the-road movement in California, the base of Matson

Operations .
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The original Flexi-Van containers used by the New

York Central were handled on a special flatcar provided with

a turntable. They were Of standard length dimensions, but

without the standard ISO lifting corners and 835 feet in

height. The Southern Railway System employs a bottom lift

gantry crane and its original containers, Of standard size,

did not include standard corner fittings. The largest fleet

of nonstandard containers is comprised of United States Army

CONEX boxes, but they do not normally travel in commercial

traffic.

As an indication of a gradual program to phase-out

nonstandard equipment, Sea Land Services has designed its

new ships to accept either 35 foot or 40 foot boxes.49 In

addition, over 10 percent of its present fleet is estimated

to meet ISO dimension standards.

Governmental Activities

In its recommendations on standardization in 1961,

the Doyle Committee proposed that a Department of Transpor—

tation (not then in existence) or the ICC be given adequate

directives and authority to promote standardization of

transportation equipment.50 It recommended funds be pro—

vided for develOpment of standards by an apprOpriate agency,

such as the National Bureau Of Standards. It further pro-

posed that Government shipping agencies be directed to favor

carriers Offering standardized equipment, where apprOpriate

to the movement desired.
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Generally speaking, the Federal Government has taken

a'Wmnds Off“ attitude toward involvement in the establish-

mnm.of container standards. However, in order to qualify

for subsidy, United States built containerships must be

desunmd to handle ASA specification containers.51 In the

Opposite vein, a recently enacted law (P.L. 90-268) prevents

government agencies from dictating standard sizes Of con-

tainers. In testimony before Congress on the bill, the ICC

urged that the Department of Transportation was the most

apprOpriate government agency to promote greater uniformity

nicontainer sizes through voluntary action among the vari-

mxscarrier modes.52 Little action in this area by DOT is

tmxsfar evident. It is interesting to note that "container

:hmpections" by the Federal Maritime Commission involve an

examination of the contents Of loaded containers to estab-

lish whether the goods are being prOperly declared for rate

determination.

Governmental agencies do provide some assistance of

aacoordinative and advisory nature, however. As an example,

the Maritime Administration sponsored an Automatic Container

Identification Conference, "to acquaint the maritime indus-

try‘with a technologically advanced approach to equipment

identification and control and to promote a climate of

intermodal OOOperation."53 Existing Optical scanning equip-

ment in use for keeping track of piggyback trailers was

discussed, as it relates to possible use for containers.
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Problemp Related to Standardization

cg Containerjs

The underlying purpose of container standards is the

development of international intermodal common denominators

whhfilpromise economic benefits to all those involved in

their use. In addition to reduction in rehandling Of goods,

standardization is expected to promote coordination of

through transportation systems, including the reduction of

dmumentation requirements and the establishment of through

rates. The promise Of these benefits is recognized but

standard containers fail to meet the needs of a_1_l__ shippers.

inns situation is rather forcefully presented below by a

trucker who was participating in a panel discussion on

container iz at ion . 54

What about the trucker, we need 8-ft. [high]

containers like we need holes in the head, because

when we get two 20-ft. containers put together,

. . . whether on a chassis or hooked together,

we lose 5,000 lbs. of payload, and we lose 18 per

cent of our cube. And we run this pair in two

directions . . . we got to move another load in

another direction because nobody pays us [for a

deadhead return]. The railroads have the same

problem--not as severe as ours--but they face

the same problem.

And yet the steamship lines and the peOple

in EurOpe say it has to be 8-ft. because they

have certain limitations for their railroads--

not because Of the truck limitations in Europe:

they can handle 8-ft., 6 in., but because of the

rail limitations the railroads aren't even pre-

pared to handle containers yet.

An ironic twist on the above comments is a recent

decision by the German Federal Railways to use containers

6 one. wider than the ISO standards in order to accommodate

Optimum loading of EurOpean railway pool pallets.55 These



 

lo.\

:11.

 

.o...|

\. .-

.a...t.

a

      

 - ..

.cau~

 

and.

 

. a
on

   



105

pallets are widely used in the shipment of foodstuffs in the

Common Market. They are almost 32 ins. by 48 ins. (800 x

1200 mm) and do not quite fit in an 8 foot wide trailer

whether positioned two crosswise or three in the long

direction.

Pressures have been generated to supply containers

up to 9 ft. 6 in. in height. The aii‘ carriers prOpOse

lighter weight containers with reduced rated load capacities:

they claim the high density items justifying high container

weight capacities do not move in air freight. Only local

regulations against trailers wider than 8 ft. in most of the

states are restraining demands for 8 ft. 6 in. wide contain-

ers. Special interest groups prod the legislators against

relaxing rules in the interest of safety while ignoring the

fact that hundreds of 12 foot wide house-trailers are moved

over the highways every day. With combination trailer over-

the-road length allowances being eased up to 65 feet, pres—

sures are develOping for 27 foot containers to be used in

double -bottom movement .

Design of over-the-road trailers is limited pri-

marily by the most restrictive highway regulations in the

territories where they are eXpected to be used. Design

changes can be easily adOpted to meet changing regulations:

not so for container standards. The route between the

initial prOposal Of a standard and final preliminary accep-

tance is lengthy and involved. Further, the container
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standard must meet the most restrictive limitation Of all

modes, whereas the trailer is faced with road requirements,

only. Thus, the trucker is reluctant to integrate standard-

ized containers into his domestic Operations or to control

them for more than short periods of time.

It can be expected that standard intermodal inter—

national containers will continue to increase in number. At

the same time, containers for domestic movements are likely

to be designed to meet strength and safety requirements, but

to be modified for economic reasons and special application

purposes. Unfortunately, this trend will retard develOpment

of interchangeable container pools.

Labor Problems
 

The technology of containerization is directed

tWard the achievement of increased productivity through

reduced handling of goods in shipment. Increased produc-

tivity is Obtained by using less labor for moving a given

volume of goods or by moving more material with the same

labor force. The historical pattern of such develOpments

is an early contraction Of the labor pool, followed by

expansion as the increased productivity generates additional

business. Faced with the prospect of loss of membership,

labor unions tend to resist innovations which increase

productivity, but the inevitability of the change impels

them to make an accommodation in order to share in benefits
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of the new technology. Porton stated that the goal of

labor—management relations relating to containerization

is to strike a proper balance between efficiency in cargo

handling and concern for the manpower charged with handling

it.56 Concern includes such matters as safety on the job

as well as the welfare of those displaced.

The literature on labor problems involved in

implementation of containerization and intermodal freight

coordination can be divided roughly into two areas: (1)

piggyback Operations involving rail and truck unions, and

(2) port activities which are dominated by longshoremen, but

including jurisdictional disputes with truckers at the port

interface. Most of the groundwork for present labor agree-

ments on piggyback Operations was develOped in negotiation

during the 1950's, when the art was in its early growth

stages. Likewise, most of the bases for present labor

agreements concerning containerization on the docks were

achieved during its early growth period in the 1960‘s.

Negotiations recur in both areas as contracts expire, but

the basic attitude of labor is to share in the benefits of

the new technology which increases productivity and to

provide protection for workers who are displaced.
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Labor Attitudes Toward Inland

Freight Intermodal Traffic

Labor attitudes toward inland freight intermodal

mxudination (primarily piggyback) are reviewed first

because they hear more closely upon the main concern of

‘Hfis paper, namely develOpments in the domestic area.

Acthfixies at the port interface will also be reviewed

because the growth of the use of containers in marine ship-

ments is influencing growth in domestic traffic. Much of

the foreign trade originates or is consigned to inland

destinations which require movement by highway and rail.

“ In his study of problems and potentials of inter—

modal freight transportation coordination, prepared for the

United States Department of Commerce, Roberts devoted a

chapter to the effects of trade union policy. The emphasis

wasgnimarily on TOFC services involving highway and rail

\uuons. Most of this review is abstracted from his work.

Based upon interviews with representatives of labor, man-

anement, and government, he offered the following summary:57

The Teamsters Union, as a national organiza-

tion, has interposed only insignificant obstacles

to the trucking industry's coordination efforts.

The lack of Opposition appears to stem from a

combination of economic constraints, union impo-

tence, and union leadership decisions.

The policies, attitudes, and behavior of the

railroad unions have not impeded containerization

and coordination. The reasons for this are simi-

lar to those governing the Teamsters' behavior,

plus the fact that railroad employees have

largely benefited from these changes.



109

Government policy on labor relations within

the trucking and railroad industries has had no

substantial productivity or cost implications

that might affect coordination adversely.

A complicating factor in labor relations involving

piggyback activities is the fact that responsibility for

ramping and deramping trailers, tying and untying them to

flatcars, and delivery or pickup at shippers' docks varies

with the type of plan in use. If the work is done by

members of the Teamsters Union they are subject to the Taft—

Hartley Act; if done by members of one of the railroad

brotherhoods they are covered by the Railway Labor Act.

Early disputes as to which craft or classification should

be assigned the work (within a given union) have largely

been resolved'with the passage of time.

Since the railroad union membership generally bene—

fitted from piggyback develOpment they had little reasOn to

impede its growth, so the discussion is centered primarily

on relationships with the truckers. For all practical pur—

poses, the International Brotherhood Of Teamsters (IBT) is

the only labor union involved in common-carrier trucking.

Influencing their bargaining position is the ever-present

threat of competition from the railroads and private car-

riers, whose drivers generally are nonunion or who belong

to other unions. Since common carriage trucking is a reg...

ulated industry, the unions also share in management concern

over legislative develOpments which might restrict their

activity. These factors were important in influencing truck
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union leadership not to prohibit motor freight carriers from

engaging in piggybacking in the early 1950's. However, the

unions were concerned that piggybacking would get the trucks

off the highways and thus would threaten trucker jobs.

During contract negotiations in the Midwest Terri-

tory in 1959, the union agreed that an employer may use

piggyback services when his volume of business exceeds the

volume that can be normally handled by his present driver

force.58 Employees laid off because of piggybacking were

assured compensation in the form of severance pay and re-

employment rights based upon seniority. The number of

employees that could be laid off was limited by the contract.

Agreements signed after” February 1, 1962 required that "for

each trailer or container placed on, or delivered to, rail

flatcars, birdyback, fishyback, or barge Operations, the sum“

of five dollars ($5.00) shall be paid into the Pension or

the Health and Welfare Fund as the Union may direct."59

Enforcement varies according to agreements in local

contracts.

The most influential argument used to persuade the‘

union to accept piggybacking was the assertion that it would

not lose membership. Events have justified these claims.

For every displaced over-the-road driver, additional workers

have been hired for loading and unloading trailers and for

local pickup and delivery due to growth in demand for truck

serVice.6o As a result, there has been little labor problem

from piggybacking .
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Perhaps the biggest problem area with piggybacking,

as it involves gall; unions is the matter of "make-work"

rules covering freight movements in general. The problem

is highlighted in the Operation of an integrated intermodal

train, the Santa Fe's "Super C," which requires the services

of 18 separate train crews on its 2,200 mile, 40 hour run

between Chicago and Los Angeles.61 Outmoded work rules

established a 100 mile work day for crews. Present sched-

uling finds certain crew members completing their "day" in

about an hour and a half. Railroad management argues that

the combination of "make-work" rules and spiraling wage

costs threaten the same fate of decline for freight trains

as has occurred in passenger serviCe.

In conclusion, it appears that resistances of labor

to the innovations of piggyback and containerization have

not been important factors in limiting growth of strictly

domestic intermodal freight movements. However, domestic

traffic also includes inland movement of international

freight shipments. The literature pertaining to labor

activities at the dockside interface will be reviewed next.

@or Attitude Toward Container—

ization at the Docks

Union negotiations involving dock labor handling

imPort and export trade have also been influenced by two

basic considerations; namely, (1) a desire to participate

in the economic benefits derived from increased productivity

generated through containerization, and (2) protection of
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workers displaced as a result of the increased productivity.

The current literature relates primarily to agreements and

activity involving dockside workers because marine container

technology is still changing rapidly and growth is much more

dynamic than presently enjoyed by inland piggyback traffic.

In addition, the benefits to be shared bétween business and

labor are comparatively greater when break-bulk ship loading

is replaced with containers.

.Dock workers on the United States Pacific Coast are

organized by the International Longshoremen's and Warehouse-

men's Association (ILWA) , while the Atlantic and Gulf Coast

ports have waterfront labor agreements negotiated by the

International Longshoremen's Association (ILA). Bargaining

by these two unions has followed separate paths to achieve

the same general objectives mentioned above. They have also

made loose agreements with the Teamster's union (IBT) with

respect to jurisdictional responsibility in loading and

unloading (stuffing and stripping) containers at dockside

locations. x

The ILWA set the course for dockworker acceptance

of containerization on the West Coast when it signed a

“Mechanization Agreement" with the Pacific Maritime Associa-

tion (a carrier group) in October, 1960. The philOSOphy and

develOpments which led to this agreement were recounted by

Harry Bridges, head of the ILWA in a seminar held by the

Federal Maritime Commission in Washington, D.C. in 1967.62
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The agreement stipulated that no man could be laid off

because Of mechanization: he had to be retired with a

pension if no longer needed. A 35-hour work Opportunity

guarantee was included. A tonnage charge for containers

handled was levied, which accumulated to over $13 million

within five years. The fund currently provides a man

retiring at age 62 with at least 25 years service with a

lump sum payment of at least $13,000, plus additional bene-

fits, and regular monthly pension payments beginning at age

63. Bridges claimed that although job assignments have

changed, some thousands of jobs have been added to the

industry since the agreement was signed.63

A Container Freight Supplement agreement was

recently reached with the Pacific Maritime Association in

Which the ILWA is guaranteed to have within its jurisdiction

bY June 30, 1971 the stuffing and stripping of all contain-

ers, except for manufacturers' loads.64 The work, to be

performed at container freight stations at or near the

docks, will be done by workers supplied by ILWA hiring halls.

Justification for this agreement is based upon longshore-

men's contention that the container is merely a portable

piece of the ship which can be moved around and worked away

from the ship.

Recently a representative of the Transportation

Association of America wrote to a number of shippers and

carriers and asked for an appraisal of the labor situation.65
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No serious roadblocks were claimed to exist on the West

Coast; no complaints were received from the Middle West,

and few about the Gulf Coast ports. On the other hand, many

complaints of roadblocks by dock labor on the East Coast

were registered. Among situations itemized were:

Insistence of a full l8-man longshore gang

for each crane used . . . this work can readily

be done by 10 or 12 men.

Present ILA agreement requiring stuffing and

stripping of containers of LCL cargo by ILA per-

sonnel if done within a 50-mile radius of East

and Gulf Coast port cities . . . at a higher rate

than warehouse labor.

Continuation of the practice of stOpping work

while a light rain is falling . . . such stOp-

pages were formerly ordered by management to

protect cargo from water damage. Weathertight

containers now protect the cargo, but longshore-

men still knock off for even a light rain.

In New York, a "containerization royalty fund" was

set up in 1960. The amounts paid into this fund by the

waterfront employers ranged from 35 cents per ton of con-

tainerized freight handled on a conventional ship to $1.00

per ton on a ship in large measure converted to container

fittings. In 1965 a contract change provided for somewhat

smaller work gangs and more flexible work assignments.66

Job and income guarantees and supplemented retirement

benefits are provided to union membership.

In a recent speech, Thomas W. Gleason, President

of the ILA voiced concern over the effects of continuing

67
technological changes on dockworker job security. He

Singled out the develOpment of the lighter-aboard-ship
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(LASH) service as an example, where a full day's work for

a longshoreman crew can be reduced to 15 minutes. His

philOSOphy is that management should treat the cost of

providing security for displaced workers as a long-term

investment.

The recent literature itemizes more costly agree—

ments for handling containerized freight at the docks. The

New York Shipping Association recently concluded an agree—

ment which was Opposed by the Port of New York Authorityr

it would raise penalty charges for handling containers from

the then current $1.50 per man hour to $2.07 per ton (about
 

a threefold increase) .68 In May, Gleason announced that all

containers would be stripped and reloaded on the piers pend-

ing renegotiation of the ILA container contract with the

New York Shipping Association.69 Under existing contract

the NYSA had agreed to a penalty of $250 per container if

less than full containers were consolidated away from the

piers. The union claimed that provisions were not being

policed and rejected a reported offer of $1,000 per con...

tainer penalty.

In summary, dockside labor agreements have added to

the cost of marine transfers of containers and any slowing

Of growth in this sector will reflect in reductions in

domestic movements of import-export traffic. Conversely,

containers and wheeled trailers are viewed alike by truck

and railroad labor. Piggyback develOpment has settled down

to a point where labor resistance does not appear to be an
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important factor in retarding growth of containerization in

domest ic shipments .

Government Regulation
 

The'literature review discussed in this section

will relate primarily to regulation of transportation by the

Federal government as it relates to the growth of container—

ization. This is not to infer that activities of the var-

ious state regulatory commissions have been without effect

in retarding growth of containerization in domestic freight

shipments. On the contrary, for one example, the decisions

of Sea Land and Matson to adOpt container sizes which are

now considered "nonstandard" were prompted by limitations in

over-the-road movements of the boxes as established in state

regulations. However, the main concerns of state regula-

tions involve load limitations and container size limita—

tions. Their future effect will be determined by whether '

or not the trend is continued toward relaxed requirements

as improved highways are built.

The agency whose regulation is most influential in

the domestic sector is the Interstate Commerce Commission

(ICC) .70 The Civil Aeronautics Board (CAB) has regulatory

authority at the intermodal air interface, and the Federal

Maritime Commission (FMC) takes over at the ocean interface.

Since develOpment of containerization in marine transfers is

providing a catalyst for a buildup of infrastructure to

handle the movement of boxes to inland destinations, the
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actions of the FMC have a definite effect upon the growth

ofcnxmainerization in domestic traffic. On the other hand,

air movements are still essentially limited to the smaller

IATA contour "Igloos" and similar containers; regulation

oftmuck transfers from air terminals has not had any sig-

nificant limiting effect on growth of domestic container-

ization.

Although presumably guided by a common document in

the form of the National Transportation Policy,71 the exis-

tence of three separate regulatory agencies has been subject

tx>criticism because of jurisdictional disputes, interagency

disagreements in Specific areas of transportation policy,

and to actions by one regulatory agency without regard to

tie effect on modes of tranSport regulated by another agency.

flflmse problems have led from time to time to recommendations

fintcombining agencies, or at least to providing coordina-

tive activity, such as was proposed in the Doyle Report.72

Ancmugrowth of these recommendations was the establishment

ct’the Department of Transportation (DOT) in 1966. Among

its stated purposes, that one which is of greatest interest

to this study is the assignment, "to facilitate the develOp-

ment and improvement of coordinated transportation service,

to be provided by private enterprise to the maximum extent

feasible . " 73 -Also important is the assignment "to stimulate

technological advances in transportation." Initial efforts

have been aimed primarily at unsnarling congested systems
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for moving people--mainly the intercity highways, and the

develOpment of rapid mass transit systems. However, the

Office of Facilitation has studies under way which are

intended to help in further develOpment of container traffic.

Regulation of Piggyback

The history of regulation of containerization is

bound up in a series of cases and decisions of the ICC.

Highlights of a few "keystone" cases in the develOpment of

today's regulatory structure will be presented. The first

key case, ICC No. 21723, In the Matter of Container Service,

74 The ICC denied continuancewas decided on April 14, 1931.

of container rate charges based upon weight and distance

without regard to the nature of the contents, stating:

We cannot approve varying rates based on

the weight of the lading offered for container

shipments except upon a record which established

that charges so determined are warranted by dif-

ferences in the cost and quality of the service.

This decision effectively terminated piggyback container

service, which had just begun to grow in pOpularity because

of the economies of "freight all kinds" rates being offered.

The Doyle report commented on the decision, stating that it

had effectively caused an end to container service for that

period because shippers were not interested in the freight

classification rates proposed by the ICC, and that economy

was denied in favor of compliance with rate tradition.75

In 1936 the Chicago Great Western Railroad published

tariffs for a "substituted service" and for coordinated rail
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and motor service, which were to become Plans I and V,

respectively. In “substituted service," the motor carrier

substitutes TOFC service over part of the route. These

tariff publications were approved by the ICC.76 The ICC

later conducted an investigation and established rules for

substituted service if the shipper authorized such substi-

77
tution. Piggybacking finally became an accepted, estab-

lished practice following the ICC decisions in the New Haven

case.78 The New York, New Haven & Hartford Railroad Company

submitted a list of questions to the Commission aimed at

clarifying regulations, limitations, and obligations related

to piggyback service. Among the principles set forth in the

decision were (1) the right of railroads to tranSport trail-

ers of private and common motor carriers and forwarders,

subject to specific regulations, and (2) the requirement to

provide service to forwarders if it were also offered to

private carriers. The decision provided guidelines which

encouraged carriers to procure equipment and expand piggy-

back service.

After rendering a number of decisions relative to

the lawfulness of the various piggyback plans as they were

develOped, the Commission initiated an investigation re-

79 It handed down a decision inferred to as .Ex Parte 230.

the form of eight rules with subsections. The decisions

were appealed to the Federal Courts by the carriers and

forwarders affected, and the ICC postponed the effective
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date of its proposed rules, pending ruling by the courts.

One of the rules required that each railroad offering TOFC

service be made to file the charges governing the leasing

dfits equipment (including trailers). This led to the

develOpment of Plan 1135 as a replacement for Plan III.80

Another rule forbid the use of substituted service by common

carriers where the piggyback section is less than 85 per-

cent of the total route.

There have been many more cases argued before the

ICC and the Federal courts, but the above-mentioned cases

luwe been generally responsible for setting the path for

development of piggyback service, both for containers and

trailers. As a general overall observation, the cases

relate to (l) the acceptance of prOposed rates,(2) limita-

tions as to who may or may not participate in given service

arrangements, and (3) specification of the details of

service which may be allowed or denied.

Limitations of the Regulatory

System

The three major regulatory agencies have their

respective domains of authority in the areas of air, marine,

and domestic surface movements. Weaknesses in the regula-

tion of intermodal activity are most apparent at the inter-

faces because of overlapping authority and gaps in coverage.

Historical development of transport regulation has not been

aimed at achievinga coordinated, unified system. As one

writer states,
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[Government policy] has tended to deal with

the different modes according to the exigencies

cm'the moment, rather than as parts of an inte-

grated system. We have, then, a loose grouping

of individual industries separately regulated

and favored and sometimes operating without due

regard for balanced develOpment in terms of the

overall needs of the economy.

Illustrating overlapping authority, he singled out laws

governing intermodal transfers between the United States

mainland and Alaska and Hawaii "applicable to identical

traffic moving on identical carriers serving identical

points but regulated differently depending upon whether or

not through arrangements have been made by the carriers."

Arrangements would determine whether FMC or ICC would have

jurisdiction.82

Ultimate maturation of intermodal traffic, espe-

cially that involved in door-to-door movements including

foreign commerce, requires the develOpment of through routes

and joint rates. A unilateral announcement by the ICC that

it would accept joint tariffs between ocean and land car-

riers led to a jurisdictional squabble with the FMC.83 The

matter‘was resolved when the FMC agreed to allow ocean

carriers to participate in such rates, provided that tariffs

clearly "break out" the shipline's division of revenues.

In recognition of coordinative problems of regula—

tion involving intermodal transfers, both in foreign and

domestic trade, the newly formed Department of Transporta-

tion submitted a Trade Simplification Act of 1968 to Con-

gress for consideration: it has not yet been adOpted.84
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The law was intended to remove uncertainty in regard to

regulatory laws and anti-trust laws relating to carriers'

rhfifis to engage in joint rates, interchange of equipment,

and through bills of lading.

An example of a gap in coverage is the limited

regulatory authority available to require establishment of

through intermodal rates. The ICC has authority to require

tflmough routes and joint rates between rail carriers and

:hfland water carriers. It may approve but cannot require

mxfliagreements involving motor carriers among themselves,

uwtor and rail, or motor and water carriers. Likewise,

tflmre is no authority requiring joint rate and/or route

agreements between air/motor, rail/ship or motor/ship modal

transport combinations. Legislation has been prOposed by

tflm CAB, the FMC, and the ICC to create a new joint board

comprised of one member from each agency to process through

service and joint domestic rates of any combination of air,

water, and ground carriers, where such rates are not subject

to'individual agency jurisdiction. Legislation has also

knen prOposed whereby the ICC may require the establishment

85
CE joint rates in areas not now covered, such as motor/rail.

Another recognized weakness of the regulatory system

is the limited provisions for planning. A quotation by one

cm'the ICC commissioners is enlightening:8

As I see it, the ICC has no direct respon-

sibility to develOp or promote containerization.

. . . I do so mostly on my own time-—nights and

weekends--with no prospect of personal benefit.
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Underlining the need for coordinative leadership, he stated,

This problem can only be solved through

establishment of an integrated transport system,

involving close COOperation between shippers and

between Operators of trucks, railroads, barges,

and ships-~a type of COOperation which today's

attitudes and prevailing intense intermodal con-

flicts make difficult. . . . For the most part

present planning for domestic movements of con-

tainer traffic is on a strictly intramodal, "go

it alone" basis.

He concludes, without telling how we will get there,

The key to success is not to be found in

singlemode enthusiasm for obtaining a competitive

advantage over all other modes on container traf-

fic. Real success--success which is in the public

interest-dwill come only to the extent that we

coordinate all modes of carriage into an effi-

cient carrier "system."

The Department of Transportation was created in

recognition of the need for a coordinating, planning agency.

However, the fragmented regulatory structure which still

remains has prompted prOposals for change. The CAB chairman

is reported to favor a single agency combining authorities

cm'the CAB, FMC, and ICC. The President's Advisory Council

(HIExecutive Organization has made a similar recommendation,

although it is reported to have had a cool reception by the

Fflute House staff.87 A team of consumer-advocate Ralph

Bhder‘s investigators likewise prOposed a single agency.

In a 1,500 page report, Nader’s team contended that the ICC

is preoccupied with settling disputes among private trans-

Portation concerns instead of looking out for the public

interest.88 Perhaps the problem is best summed up by R. J.

Barber of the DOT, who stated,
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All things considered, a regulatory scheme

that evolved in a period when transportation

modes were readily classifiable into air, rail,

marine and motor may simply not be in tune with

the technology of the last third of the 20th

century.

Conclus ions Concernianover nme nt

Regulat ion

Regulation of the country's transport system through

three major governmental agencies does not appear to be an

Optimum arrangement. Divided reSponsibility has impeded

innovations in intermodal practices. Establishment of the

Department of Transportation with responsibility for pro—

moting develOpment of the tranSport system appears to be a

step in the right direction, but the problems of fragmented

regulation remain.

The container revolution has been a major force in

blurring modal boundaries. Mounting pressures for reorga—

nization of regulatory authorities into a structure designed

to COpe with today's tranSport needs may result in formation

of a body which will provide both regulation and coordina-

tion of all modes into an efficient carrier system, as

spelled out by Interstate Commerce Commissioner Walrath.

Intermodal movements of containers can be expected to pro—

vide the linking pins in such a system.

Multimodal ownership by individual carriers also

comes within the regulatory agency province but it is of

sufficient interest in considering intermodal activities

that it is given separate treatment in the next section.
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Multimodalngnership Limitatipns

Multimodal ownership by individual carriers has been

prOposed as one means of achieving efficient systems which

bridge the intermodal interfaces. Resistance to such a

trend is provided by the Congress and the regulatory agen-

cies. Opposition to the idea of multimodal ownership seems

tolmzpromoted by two basic fears: (l) in a given area such

aacompany could establish control of transport facilities so

astx>enjoy a captive market and (2) the management of such

a company would consider one mode as dominant and would

restrict develOpment of other modes under its control, thus

rsstricting service to the public.90 Because of their vast

capital resources, the railroads are the mode generally

feared as being capable of swallowing other modes (partic-

ularly the trucklines).

The Motor Carrier Act of 1935 and the Transportation

Act of 1940 were interpreted by the ICC as giving to the

Commission the authority to limit rail ownership of motor

trucking. Before 1935 the railroads could have entered any

field of transportation without approval of the ICC, except

thisome cases covered by the Panama Canal Act of 1912.

Those few railroads which did enter into the motor trucking

field*were protected by grandfather clauses. and today have

subsidiary motor carrier certificates. A few railroads have

obtained certificates for limited motor Operation in supple-

mental service. On the other hand, liberal interpretations
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are applied where inland water carriers desire to acquire

a motor carrier. Likewise, other modes are not restricted

frmnpmrchasing railroads, although the practice is quite

limited.

An example of a multimodal ownership Operation

retained under grandfather clauses is the Missouri Pacific

Raflxoad and its subsidiary trucklines, which Operate over

ILOOO miles of interstate certificated rights.91 Coordi-

nated transportation has permitted Missouri Pacific to

compete in and reverse the downward trend in less—than-

carload tonnages. They employ Plan V joint rates over the

Huxmgh routes served. Multimodal ownership has allowed for

mxudinated sales, pricing, and other functions, such as

lfllling and collecting. EXperience in captive coordinated

service may have been a factor in develOpment of the MoPac

CONTAINERPAK plans for shipping by container.

An interesting analysis of alternatives to present

regulatory practices which included the possibility of

"transportation companies" was developed in a background

paper for a conference held at the Brookings Institute in

92
Ibcember, 1967. Advantages of establishing transportation

companies of multimodal nature were offered as follows:

Such companies should be able to coordinate

intermodal services and provide a more efficient

package of transport services to the shipper than

could be achieved under the existing separation

of the modes. Moreover, by permitting the sub-

stitution of trucking for rail services, trans—

portation companies could enable the railroads

to achieve a more efficient scale of Operation
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and thus eliminate one of the major costs of

current regulatory policies . . . [they] should

be able to coordinate rail and trucking services

better than could rail and trucking Operations

acting independently. Periods of excess invest—

ment . . . would be less likely to occur.

It was recognized that since railroads are the

corporate giants of the industry it is likely that they

would do the acquiring of other modes if unrestricted.

In the ensuing conference the participants agreed

that transportation companies offer great potential to

eliminate excess capacity, to offer better service, and to

reduce transport costs by coordinating and integrating the

various modes.93 However, there was little faith in rail-

road management's ability to take advantage of possibilities

for such improvements. Secondly, there was concern that

railroads would dominate and neglect potential develOpments

and innovations in other modes. Third, there were no

assured ways that independent firms could be treated With

Parity in obtaining integrated services from the transpor-

tation companies and thus could not remain competitive.

Possibilities of acquisitions by nontransport companies

and doubt of continued competition were also raised. As

an alternative to tranSportation companies, several par-

tiCiPant-s prOposed the develOpment of transport brokers,

Similar to the nonvehicle Operating freight forwarders.

However, their possible impact was considered inadequate to

the needs for reorganization of the transport system and Its

rEQUIatiOn,
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The Canadian Pacific Railroad is a multimodal opera-

tuxicontrolling rail, motor, air, steamship and pipeline

modes. In discussing advantages of such a system, a writer

recently mentioned benefits relating to new technology which

are of importance in develOpment of containerization.94 He

said,

The increasing sophistication of multimodal

transportation systems places a premium upon the

utilization of complex transfer devices, as well

as basic freight vehicles that are compatible

between all modes. Vested interests of certain

transport modes, the inability to secure agree—

ments regarding the hardware of inter-modal

equipment and facilities, as well as the practi-

cal difficulties of reconciling the differing

interests of dozens of firms in the various modes,

all suggest that the single transportation firm,

reaching across all modes, is uniquely suited to

hasten the introduction of multi-modal technology.

The current literature abounds with argument pro and

cmm on multimodal ownership of transport companies, with the

railroaders generally for it, truckers against it, and

cmhers positioned according to their special interests.

anus section of the literature review will wind up with a

few quotations which serve to illustrate the point.

The Acting Chairman of the ICC stated recently,

There are different views on the relative

proficiency of an integrated transportation com-

pany that could be formed if common ownership

were permitted, as against separate and inde-

pendent transportation modes working in harmony

in a multi-modal arrangement.

At this juncture the ICC consistently has

been in Opposition to changes in the law restrict-

ing railroad ownership or control of other modes.

. . . Requirements for independent ownership of

the transportation modes does not, in my Opinion,

retard containerizatign progress.—9
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A man who looked at tranSportation both as a par—

tflsipant and as a regulator was quoted as saying,

Intermodal transportation systems under one

management, designed around the phenomenon of

the container . . . are the key to domestic

distribution efficiency of tomorrow. Our present

compartmentalized system of transport . . . can

cxfly'work against the orderly growth and develOp-

ment of domestic container traffic. I believe

. . . that most of the problems of coordination

and pricing of domestic intermodal transportation

services would disappear if common ownership of

transportation systems were authorized.

Finally, a railroad executive who later took an

administrative position with a trucking firm stated, in

anmwer to a question on barriers to intermodal OOOperation,

I think the principal barrier is that no

one really sells intermodal Operation. Carriers

make intermodal arrangements, but then none of

those participating in the intermodal tariffs

really goes out and sells it. Each one is try—

ing to sell his own mode.

Intermodal ownership would be expected to promote

greater Opportunities for through service. Additional

factorS‘which influence intermodal integration are reviewed

next.

Factors Relating to Lack of

Through Service

Containerization is just one of the new equipment

and procedural concepts that is being installed throughout

the transport common carrier industry today. In an overall

view, these innovations are aimed at integrating the Opera~

tions of the carriers with the needs of the shippers into an
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effective economic physical distribution system. "Door—to-

dmnfl through shipment service at minimum time and cost is

the goal, whether the trip be entirely domestic or interna-

tional in sc0pe. Although progress is being made toward the

goal, some areas of concern remain which require attention

nladdition to those already discussed in this literature

review. As with previously mentioned factors, regulatory _

practices, technological develOpment, and limitation of

capital funds influence the rate of progress.

The railroads spend relatively little on research

and develOpment. They have been particularly slow in adOpt-

ing innovations. For example, the time period elapsed

tmtween a 10 percent and 90 percent acceptance of an inno-

vation in the rail industry has been 6 years longer than in

tfim steel industry and 14 years longer than in the brewing

industry.98 Evidence strongly indicates that the rate of

innovation has been stifled by the regulatory process. The

same observations can probably be applied, at least qualita—

tively, to the other modes, which are likewise subject to

regulatory control .

The Land Bridge Concept

An example of slow adaptation of an innovating con-

cept is the land bridge prOposal which has been discussed

for some years. The idea combines the use of containers and

integrated unit trains so implemented as to provide for

rapid crosscountry carriage of goods. The original intent
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was to provide a land bridge across the United States for

shipments from Japan to EurOpe, bypassing the Panama Canal,

to mflfisve a savings in time and distance traversed. With

the advent of faster ships today, and with the projection of

mull faster cargo ships in the future, the expected time

advantages begin to disappear.99 The need for intermodal

transfers at East and West Coast docks plus possibilities of

Hussed connections due to schedule slips are factors which

reduce attractiveness of the prOposal.

On the other hand, the idea of "mini-bridges"

appears to have merit. Proposals have been develOped which

indicate that containerized unit trains can provide fast

efficient service when moving between the East and West

Coasts, the Gulf areas, or when terminating at inland des-

tinations, such as St. Louis or Chicago. The Union Pacific

and Norfolk and Western have develOped a joint plan to move

international container traffic from Seattle to Norfolk.

 

Likewise, the Sante Fe and Penn Central worked out an agree-

ment to handle containers between California and Atlantic

ports on a five day schedule in each direction. A factor

limiting these offerings to "foreign-to-foreign" shipments

is that the ICC does not have regulatory authority and rates

can be obtained on a straight contractual arrangement be-

tween the railroads and steamship lines.100 For an all

domestic service, a containerized unit train prOposal was

develOped to move on 4 to 5 day schedules between California

and the East Coast, carrying fresh vegetables and/or canned
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goods eastward and suitable manufactured goods on the return

trip.]'01 Advantages to the shippers include reduced in-

transit inventory costs and improved shelf life for perish-

ables. Of benefit to the railroads, unit trains can be

moving in revenue service up to 80 percent of the time, as

compared to an estimated 10 percent of the time for conven-

tional trains.

The technolOgy exists for effective land bridge

crossings of the continent with dedicated container trains.

Logistical support in the form of transfer equipment and

container marshalling yards is not yet complete. Container

pools to equip the trains are still too lean in some loca-

tions and nonexistent in others. Beefing up of the required

infrastructure requires capital funds, which are not readily

available to the rail carriers because of their poor stature

with investors. In addition, resistance to change also

prompts such actions as the. requirement of chassis under

containers moved by most of the eastern railroads. Unless

special arrangements have been made, containers arriving in

Chicago from the West will be unloaded from the flatcar,

placed on a chassis, and reloaded before moving eastward.

A deadhead container return is also likely to be mounted on

a chassis. Such wasteful practices are inhibiting growth of

containerization in both domestic and foreign trade.
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Liability and Documentation

Problems

Requirements of excessive documents to accompany

unmainer shipments and limitations in coverage and assign—

ment of responsibility for losses in transit also inhibit

mmfisinerization, but the effects are more noticeable in

foreign traffic. Just a few of the papers required in a

given shipment include a bill of lading, dock receipt,

:hmurance certificate, certificate of origin, delivery

immtructions, government bill of lading, export documents,

and in some cases, consular documents. The package can

amount to as many as 90 COpies, costing an average of more

than $160 per shipment, just for the paperwork. In an

effort to obtain relief from the problem, a group of inter-

ested participants formed the National Committee on Interna-

tional Trade Documentation (NCITD) .102 After over two years

cm coordinative effort they have designed a single sheet

international intermodal shipping format and are now pro-

tmxing its acceptance. They have also been successful in

eliminating the need for a Shipper's EXport Declaration in

about 90-percent of the cases where it was formerly required.

The NCITD is currently involved with the Department

Cfi Transportation in a world—wide international trade docu—

nmnt study. This involves a computer assisted listing and

classification of every piece of paper associated with a

given freight movement, from the time the order is received

until the cargo is delivered at its final destination. It
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useXpected that guide-lines will be established for docu-

mentation simplification: the changes should be beneficial

flnrdomestic container movements as well as in foreign ship-

ments. Simplified documentation is considered a requirement

naueet the needs of through billing, through rates, the'

computer revolution, and the container revolution.

In the matter of carrier liability, it is recognized

that containerization provides significant reductions in

cflaims due to loss or damage in transit.103 However, while

the container prevents damage, it also hides damage in tran—

sit. In intermodal transfers the problem becomes one of

establishing responsibility against one or more of the

carriers for a claim by the shipper. In the case of theft,

tflm whole container may be lost rather than just a portion

of the cargo.

In marine transfers the amount for which a ship—

owner may be held liable for loss or damage to cargo is

limited by the Carriage of Goods by Sea Act of 1936 to $500

per package or customary freight unit (also known as the

"Hague Rules," originated in 1924 at a world conference).104

Some steamship companies maintained that the container is

the package and thus liability is limited to $500. After

an international conference in Brussels in 1968 the limit

Was raised to 90¢ per pound, or $662, whichever is greater.

The carrier and shipper must agree on whether or not a

container should be considered a single package and rates

are adjusted accordingly .
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Rail and motor carriers and freight forwarders are

mflfiect to Section 20, paragraph 11, of Part I of the Inter-

state Commerce Act, which provides that common carriers

shall be liable to the owner of the goods for full actual

loss, damage, or injury caused by the carrier.105 The Bill

of Lading Act fixes responsibility for the loss or damage

upon the railroad which issues the contract of carriage to

tfim owner of the shipment, regardless whether the loss

cwcurred on its own line or with some other connecting rail-

roml. The problem of assigning responsibility and determin—

ing the amount of liability incurred becomes complicated in

maintermodal transfer which may include truck, rail, and

marine movements. For protection, a shipper may obtain a

policy with warehouse-to-warehouse "umbrella coverage."

In recognition of the problem, the Department of Defense and

tie Maritime Administration have joined in funding a study

designed to unravel complexities of shipper-carrier liabil-

ity in intermodal transfers. Study of the legalities of

through rates and documentation problems are also included

in the project.

Restrictions on Forwarders

Examination of restrictions to forwarders provides a

fitting conclusion to the matter of limitations in through

service. Several participants at the Brookings Institution

Seminars believed integrated transportation could best be

achieved through the development of companies that would act
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astxansport brokers and would coordinate use of the various

modal services without owning any tranSport facilities them-

106 Freight forwarders were considered the likelyselves.

candidates for such activities. Some writers have referred

tx>such agents as "transmodalists." Before such arrange-

ments can come to pass, however, certain restrictions to

forwarder activities will have to be removed by the regu-

lators.

Under Part IV of the Interstate Commerce Act,

The term ”freight forwarder" means any per-

son which (otherwise than as a carrier subject

to Part I, II, or III, of this Act) holds itself

out to the general public as a common carrier to

transport or provide transportation of prOperty

. . . for compensation, in interstate commerce,

and which in the ordinary and usual course of

its undertakings, (a) assembles and consolidates

. . . shipments of such prOperty, and performs

or provides for the performance of breakebulk

and distributing Operations with respect to such

consolidated shipments: and (b) assumes responsi-

bility for the transportation of such prOperty

. . . and (c) utilizes for the whole or any part

of the transportation of such shipments, the

services of a [common] carrier.10

Among existing limitations, the ICC may deny a

forwarder application solely on the ground that existing

forwarder service is adequate for the needs of the shippers.

Rates must be approved in the same manner as for modal com-

mon carriers. (Forwarders have been permitted to negotiate

Special contracts with truckers, but an amendment to Part Iv

of the Interstate Commerce Act is required to allow them to

negotiate for special contracts with the railroads. This

would allow them to participate in Plan I piggyback service
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ontflm same terms as truckers. Hearings on such a prOposal

have been conducted before Congressional subcommittees.108

Other steps are being taken to allow forwarders freedom to

establish joint-rate and through-route arrangements in ship-

ments involving more than one mode. Forwarders collect

lsss-than-carload lots for consolidation into carload (or

unmainer) lots and Operate on the spread between the two

rate levels. Present consideration of a forwarder as a

"shipper“ when dealing with the carriers, but viewed as a

"carrier"‘when dealing with his shipper customers is a

problem. Growth of forwarding has not kept pace with that

of the other modes, and relief through ability to negotiate

larger rate spreads is indicated as needed. The FMC regu-

lates ocean freight forwarders and has authorized them to

negotiate with ship Operators in order to obtain favorable

rates.

Despite the limitations placed upon them, a trend

appears to be develOping wherein forwarders are being inte-

grated into corporate alliances with other transport ser—

vices in order to provide a package service. For example,

a recent full page advertisement in the Walljtreet Journal

tw'Inter-Freight described itself as a distribution system

under single management control providing every surface

transportation service required to move freight between

interior points in the United States and interior points

109
in foreign countries. The combine includes local drayage,
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domestic interline road and rail carriage, consolidation,

terminal services, leased-container equipment, water

carriage, and destination delivery. Total door—to—door

liability is offered.

Finally, participants in a series of workshop ses-

sions agreed that implementation of tranSport coordination

across modes must be in the hands of the carriers.110 They

would have to initiate, develOp, and Operate the coordinated

systems. The participants felt that government responsibil-

ity should be confined to removing the obstacles that exist

to such implementation.

Conclusions ConcerningThrough

Service

The technology exists for implementation of the land

bridge or container train concept to domestic transport.

However, the infrastructure is inadequate to support such

a develOpment except in limited application. Lack of

research and develOpment activity by the carriers, as well

as lack of support by governmental agencies contribute to

the slow progress of innovation in intermodal tranSport.

An example of the type Of concerted effort needed is demon-

strated by the NCITD work aimed at simplifying documentation

requirements .

Forwarders would be in a better position to contrib-

ute to the progress of integrated transport if they were

less restricted in their activities by the regulatory

authorities. The Department of Transportation has submitted



139

bills to Congress which are intended to reduce regulatory

impediments to integrated transport. Freight brokerage

services may develop as the result of merging of forwarders

and other modal representatives into conglomerate organiza—

tions.

Summary of the Review of Factors Affecting

Containerization Growth

This chapter has been devoted to a review of the lit-

erature relating to factors which are affecting the growth

of containerization and intermodal freight activities. The

general areas of concern include (1) economic factors, such

as operating costs, investments, and the rate determining

matters, (2) the availability of container equipment, (3)

labor problems, (4) the influence of government, and (5)

affairs relating to coordination of intermodal movements.

The intention has been to present the divergence of Opinion

in these areas which reflect the individual concerns of

those engaged in the various activities which contribute

to the total transport system.

The factors which have been reviewed in the liter—

ature were used as the basis for a questionnaire research

tOOl. The next two chapters discuss the methodology em-

Ployed in the use of the questionnaire and the evaluation

of results obtained from the investigation of factors

believed to be inhibiting growth of containerization in

domestic surface freight shipments.
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CHAPTER IV

FIELD RESEARCH METHODOLOGY

Factors Affecting Containerization

Growth

 

A program may be develOped to promote more effective

use of containers if the factors which are inhibiting their

use can be determined and arranged in an ordered sequence of

relative importance. The problem faced in developinggsuch

an ordered listinggis that opinion variesy_depending upon

the needs of the respondent in terms of freight activity.

However, it may be possible to correlate the opinion of

representatives of the individual sectors and thereby cater

to their collective needs. The research undertaken in this

project‘was designed to identify individual sector Opinion

am well as to develOp an overall evaluation concerning prob-

lems of domestic freight containerization.

An analysis of the literature review presented in

the previous chapters offers the conclusion that the major

areas of concern may be categorized as follows: (a) economic

factors, (b) equipment availability, (c) governmental regula-

tion, (d) labor, and (e) coordinative activities. The

148
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research develops a body of Opinion relating to container-

ization in each of these areas.

The general outline of research described in this

chapter includes, (a) develOpment of the hypotheses, (b)

determination of the sample makeup, (c) design of a ques-

tionnaire, and (d) administration of the questionnaire.

Testing of the hypotheses on the basis of the questionnaire

replies is described in Chapter V.

DevelOpment of Hypotheses

General Cons iderat ions

 

A statistical hypothesis is a prediction of how the

statistical analysis of quantitative data obtained from the

research will evolve. In this investigation the hypotheses

are stated in the null form and are subjected to statistical

 

testing. The null hypothesis, Ho’ assumes that there is “no

significant difference" between two variables and that any

differences noted are ascribed to chance error. The alter—

rune hypothesis, H1, may be accepted if statistical testing

leads to rejection of Ho' The relationships are normally

stated in algebraic form as follows:

3
’ II

[
I
]

Null Hypothesis H

Alternate Hypothesis ‘H1: A # B.
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Pop4u_l_ation Sectors and PrOposed

Statisticsl Hypotheses_

Preliminary research and the literature review indi-

cate that the population of those engaged in domestic freight

mfldvity which could dictate involvement in the use of con-

tainers can be roughly divided into three sectors. These

sectors are (1) those who use freight services, (2) those

who provide freight services, and (3) those who supply the

equipment.

In this investigation, representatives of the

respective population sectors were presented with a list of

factorS‘which are claimed to be retarding growth of contain-

erization. Based upon the consensus of Opinion, their col-

lective evaluations were measured in terms of an overall

ranking from the most important to the least important

factor. Opportunities for statistical measurement are avail-

able in at least two areas which are, (1) agreement on the

relative ranking of factors according to importance, and

(2) agreement on the relative importance of each factor,

considered individually.

0n the basis of the above concepts, the following

iwpotheses are prOposed and are offered in the null form for

convenience in statistical testing:

Hypothesis 1-A (Ho): Factors inhibiting growth of

domestic surface freight containerization are ranked in

similar order, based upon collective evaluations of

representatives of the following sectors: (1) potential
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or actual users, (2) carriers, or (3) containerization

equipment suppliers.

Hypothesis 1-B (HO): Comparing evaluations of any

one given factor said to be inhibiting growth of domes-

tic surface freight containerization, there are no

statistically significant differences in the level of

importance as seen by representatives of the following

sectors: (1) potential or actual users, (2) carriers,

or (3) containerization equipment suppliers.

For purposes of illustration the alternate hypothe~

ses will be presented for the two null hypotheses given.

Hewever, in order to simplify the reading, the alternate

hypotheses will not be listed along with the remaining

hypotheses to be presented. An alternate hypothesis is

implied in each case.

Alternate Hyppthesis 1-A (H1): Factors inhibiting

growth of domestic surface freight containerization are

not ranked in similar order, based upon collective eval-

uations of representatives of the following sectors:

(1) potential or actual users, (2) carriers, or (3)

containerization equipment suppliers.

Alternate Hypothesis 1-B (H1): Comparing evalua-

tions of any one given factor said to be inhibiting

growth of domestic surface freight containerization,

there are statistically significant differences in the

level of importance as seen by representatives of the
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following sectors: (1) potential or actual users, (2)

carriers, or (3) containerization equipment suppliers.

When considered in the light of types of goods or

services offered, the Freight User sector is composed of a

vdde variety of firms. Business differences may influence

attitudes toward containerization. The needs of the study

should be met if this variety of attitude is identified in

terms of broad categories which cover most of the sector.

Accordingly, the following hypotheses are prOposed:

Hypothesis 2-A (HO): Factors inhibiting growth of

domestic surface freight containerization are ranked in

similar order, based upon collective evaluations of rep-

resentatives of the following sectors of the freight

user pOpulation: (l) durable goods manufacturers, (2)

nondurable goods manufacturers, (3) retailers, and (4)

freight forwarders.

gypothesig_g:§_(Ho): Comparing evaluations of any

one given factor said to be inhibiting growth of domes-

tic surface freight containerization, there are no

statistically significant differences in the level of

importance as seen by representatives of the following

sectors of the freight user pOpulation: (1) durable

goods manufacturers, (2) nondurable goods manufacturers,

(3) retailers, and (4) freight forwarders.

Relative size of the Freight User firms may be an

important factor in influencing their attitudes toward

containerization. The larger firms can be expected to have
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aagreater command of capital required to modify existing

gmactices. The breadth of territory covered and the average

size of shipments are examples of important variables re-

lated to firm size. In this connection, the following

hypotheses are offered:

Hypothesis 3-A (HO): Factors inhibiting growth of

domestic surface freight containerization are ranked in

similar order, based upon collective evaluations of rep-

resentatives of larger and smaller firms in the freight

user pOpulation.

Hypothesis 3—B (HO): Comparing evaluations of any

one given factor said to be inhibiting growth of domes-

tic surface freight containerization, there are no

statistically significant differences in the level of

importance as seen by representatives of larger and

smaller firms in the freight user pOpulation.

The type of freight activity engaged in by the firms

in the User section can also be categorized. For example, a

retail business is likely to be engaged primarily in receiv—

ing freight. A manufacturer may receive raw materials and

ship finished products. A raw material supplier may act

primarily as a shipper. The freight forwarder is seen as

a carrier when soliciting business, but as a shipper in the

eyes of the Operating carriers. These differences in freight

activity may influence attitudes toward containerization.

Therefore, the following hypotheses are offered:
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Hypothesis 4-A (Ho): Factors inhibiting growth of

domestic surface freight containerization are ranked

in similar order, based upon collective evaluations of

representatives of the freight user pOpulation partic-

ipating in the following categories: (1) shippers,

(2) consignees, (3) combined shipper and consignees, or

(4) freight forwarders.

Hypothesis 4-B (HO): Comparing evaluations of any

one given factor said to be inhibiting growth of domes-

tic surface freight containerization, there are no

statistically significant differences in the level of

importance as seen by representatives of the freight

user pOpulation participating in the following cate-

gories: (1) shippers, (2) consignees, (3) combined

shipper and consignees, or (4) freight forwarders.

The literature review revealed that containerized

domestic surface freight shipments are largely handled by

the motor and rail carriers. However, the air and marine

modes are in contact with domestic movements at their

respective interfaces and, accordingly, can influence

develOpment of container usage. The next hypotheses are

submitted in recognition of the different needs and atti—

tudes of the modal representatives of the Carrier sector.

Hypothesis 5-A (Ho): Factors inhibiting growth of

domestic surface freight containerization are ranked in

similar order, based upon collective evaluations of
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representatives of the freight carrier pOpulation in the

following segments: (1) motor, (2) rail, (3) marine,

(4) air, and (5) port authorities.

fiyppthesis 5-B (HO): Comparing evaluations of any

one given factor said to be inhibiting growth of domes-

tic surface freight containerization, there are no

statistically significant differences in the level of

importance as seen by representatives of the carrier

pOpulation in the following segments: (1) motor, (2)

rail, (3) marine, (4) air, and (5) port authorities.

Thus far the hypotheSes have been concerned with the

relative importance ascribed to the various factors which

may be inhibiting growth of containerization, as seen by the

various sectors involved in freight activities. Reflective

consideration indicates that an examination of the actual

containerization practices of Freight Users may develOp

relationships which would be enlightening to the study.

Factors*which could be influential in decisions to use

containers in domestic freight include present use of them

in.foreign shipments, present use of TOFC piggyback, and

ruesent ownership of a substantial number of containers.

These considerations lead to prOposal of the following

hyPotheses:

Hypothesis 6 (Ho): The use of containerization by

firms in domestic shipments is statistically independent

of their use of containerization in foreign shipments.
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Hypothesis 7 (Ho): The use of containerization by

firms in domestic shipments is statistically independent

of their use of TOFC (Trailer on Flatcar) piggyback.

Hypothesis 8 (Ho): The practice of containerization

by firms in either domestic or foreign shipments is

statistically independent of their ownership of con-

tainers.

fiypgthesis 9 (Ho): The use of containers by Freight

Users in either domestic or foreign service is statisti-

cally independent of the type of business in which they

are engaged.

Hypothesis 10 (HO): The use of containers by

Freight Users in either domestic or foreign service is

statistically independent of the relative sizes of the

businesses.

Hypothesis 11 (HO): The use of containers in either

domestic or foreign service is statistically independent

of the type of Freight User activity (shipper, consignee,

shipper and consignee, or forwarder).

The next section will discuss the requirements of

the sample which is used to test the hypotheses.
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Determination of the Sample

The Populatfln Sectors

A primary requirement of the sample design is that

it meets the needs of the hypothesis tests. In the previous

section the various strata of the pOpulation which are of

concern in this study were identified as the hypotheses were

develOped. The sectors which must be represented in the

sample are related to the hypotheses as follows:

Hypothesis L: Freight Users, Carriers, and

Containerization Equipment Suppliers.

Hypothesis ;: Durable goods manufacturers, non-

durable goods manufacturers, retailers, and freight

forwarders among the Freight User sector.

Hypothesis 3: At least two levels of relative

size among the Freight User sector.

Hypothesis 4: Shippers, consignees, combined

shippers and consignees, and freight forwarders. This

classification can be seen to overlap the requirements

of Hypothesis 2, with freight forwarders being the most

obvious example.

Hypothesis 5: Motor, rail, marine, and air carriers

and port authority segments of the Carrier sector.

Hypotheses 6 through 11: The Freight User sub-

sectors.
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If the business size requirement is limited to two

levels, the sample strata separations of the Freight User

sector can be illustrated in the diagram shown below:

Durable Nondurable

Goods Goods

Manufacturer Manufacturer Retailer Forwarder
—_i 

 

Larger x x x x

Smaller x X X x

Statistical Considerations of

Sample Size

With random sampling the larger the sample, the

closer the "true" value of the pOpulation statistic is

approached.1 The problem then becomes one of balancing the

cost of collecting a large sample against the risk of not

obtaining a "true" value of the pOpulation being sought.

Methods available for calculating sample size are concerned

with the standard error of the mean and are valid for para-

metric statistics. since the questionnaire in this study

employs an ordinal scale of estimated "levels of importance,"

nonparametric methods of analysis are indicated.2 A "rule

0f thumb" that a random sample of 30 will ordinarily produce

a mean value acceptably close to the true mean of the POPu‘

lation is a useful approximation for use with nonparametric

Statistics.3

The chi-square distribution is useful in dealing

With nonparametric statistics and it is employed in this
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study. A "rule of thumb" relating to sample size for chi-

square analysis is quoted from Chao as follows:4

The larger the sample size, the better the

approximation will be. In the test of goodness

of fit, the expected frequency of each class

must be at least 5 in order to have a good fit.

Similarly, in a test of independence the expected

frequency should also be 5 or more when the

degrees of freedom are larger than 1. When the

degrees of freedom are exactly 1, or when a 2 x 2

contingency table is used, the sample size should

be large enough so that no expected frequency is

smaller than 10. (Emphasis added.)

The "rule of thumb" for a random sample of 30 and

Chao's estimates of minimum sample size for chi-square

analysis were used in determining the sample size for the

questionnaire mailing.

The Sample Schedule

Calculations of the required sample size were based

upon a conservative one—third return of the questionnaire

nailing. At least 30 replies were desired from each of the

three major pOpulation segments of (1) Freight Users, (2)

Carriers, and (3) Container Equipment Suppliers. An addi-

tional requirement was a minimum of 10 replies for each

subsector of the User and Carrier strata. The sample as

originally intended is presented in Table 24. This was

sObsequently modified in cases where the total population

Of a subsector is less than the original number desired.

(For example, there are not 30 major air carriers available,

to PrOVide a one-third return = 10 replies.)
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Table 24. Questionnaire sample schedule

 
Intended Expected Actual Actual

Sector

 

Sample Return Sample Return

FREIGHT USERS:

(Large) a

Durable goods mfgr. 3O 10 31 29

Nondur. goods mfgr. 30 10 31 18

Retailer 30 10 28 21

Forwarder 30 10 16 12

(Small)

Durable goods mfgr. 3O 10 33 22

Nondur. goods mfgr._ 3O 10 27 18

Retailer 30 10 32 12

Forwarder 30 10 42 15

Freight User subtotal . 240 80 240 147

CARRIERS:

Motor 3O 10 4O 33

Rail 30 10 24 21

Air 30 10 l7 14

Marine 3O 10 17 15

Port authorities 30 10 21 13

Carrier subtotal 150 50 119 96

EQUIPMENT SUPPLIER 90 30 104 55a

Grand totals 480 160 463 298

 

aSome of the "Equipment Suppliers" identified them-

selves as "Durable Goods Manufacturers" in the replies, which

accounts for the unusually high return in the latter category.
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Examination of the actual returns listed in Table 24

reveals that the major sampling objectives were met, namely,

(1) at least 30 sampling units are in each major subgroup,

(2) at least 10 units are available for every cell, and (3)

when size separations are combined, each minor group of the

Fireight Users strata totals close to 30 or more. Returns of

from 60 to 87 percent were realized where the total pOpula-

tion size of a subgroup is a limiting factor. These numbers

indicate that with random sampling the mean values deter-

udned should approximate "true" values.

Establishment of the Workipg

Sample

Only the larger firms in the Freight User category

were considered sufficiently involved in containerization

practices that their Opinions would be meaningful. Names of

these firms found in the Fortune 500 listing5 and the

Fortpne Second 500 listing6 were used as a sampling frame.

(A "frame" is a means of access to a portion or all of a

universe.)

A decision was made with respect to designation of

"larger" and "smaller" firms in the segmentation on the

basis of size. A separation at "over $200 million“ annual

sales includes the tOp 428 industrial firms and the tOp 50

retailers in the Fortune 500 listing. The remainder of

firms in the tOp 500 list and the Fortune Second 500 list

are included in a cutoff point of $50 million annual sales.
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A Dun and Bradstreet listing of annual sales for 48 freight

forwarders indicates $1 million annual sales as an accept-

able separating point between large and small firms.7

Therefore, the Freight User subsectors were designated as

"larger" and "smaller" firms according to the following

schedule of annual gross sales:

Larger Smaller

Manufacturers

(durable and

nondurable) Over $200 million $50 to $200 million

Retailers Over $200 million $50 to $200 million

Forwarders $1 million and over Less than $1 million

All of the Dun and Bradstreet forwarder names were

used and these were supplemented with an additional listing

in the "1970 Routing and Transportation Information

Directory."8

A table of random numbers was used to pick the

sample units from the Fortune listings of manufacturing and

retailing firms.9 The retailer list was supplemented by

random picks from.Moody's Industrial Manual.10

All of the "Transportation Companies" in the Fortune

listing that meet the carrier sample requirements were used.

These units were supplemented by listings in Moody's Trans-

portation11

major carrier firms was used. The sample of Port Author-

so that essentially a complete sample of the

ities was obtained from The American Associapion of Port
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Amthoritiep--l970 Handbook and includes all the major ports

<x1the Atlantic, Pacific, Gulf, and Great Lakes.12

The Container Equipment Supplier sample includes

manufacturers of containers, leasors of containers, and

cmhers associated with the industry, such as manufacturers

of container fittings and container handling equipment.

Names were obtained from Jane's Freight Containers,l3 the

above-listed sources, and advertisements in transportation

magazines. 'With a sample objective of at least 100 sample

\ufits it was necessary to use all names meeting the strata

requirements.

DevelOpment of the Questionnaire

General Considerations

 

From the analysis thus far certain points have been

develOped which indicate the use of a mail survey as the

test means of determining the factors which are inhibiting

the growth of containerization in domestic freight shipments.

Predominant among these are the following considerations:

1. The range of factors offered in the literature

indicates the need for a questionnaire covering

a number of areas related to the problem.

2. The diverse backgrounds of those involved in con-

tainerization dictates a sample with representation

from the many subsectors of the pOpulation. The

desired sample is large (over 400) and it is also

Spread over the entire United States.
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The mail survey is a commonly used research tool,

14

Among advantages of mail surveys in comparison to other

nethods of data collection are:

\
I
O
‘
U
'
c
h
w
N
H Wider distribution

Less bias in sample distribution

No interviewer bias

Better chance for truthful reply

Better chance of thoughtful reply

Time and cost saving

Centralized control.

The main considerations in questionnaire construc-

offered by Erdos which apply to this study are:15

The questionnaire should contain all the

important questions on the subject, but

none which are not purposeful

It should appear brief and easy to complete

The reader must be made to feel that he is

participating in an important and interesting

project.

ngiqn of the Questionnaire

In order to meet the needs of the study, the ques-

tionnaire had to be designed to provide the following:

1. A body of Opinion concerning the relative importance

of factors retarding containerization in domestic

surface freight shipments. This information had to

be in a form which could be analyzed and used for

testing of the hypotheses prOposed.

Ability to segregate the respondents into their

representative pOpulation subsectors.

Information which could be used to develOp an analy-

sis of containerization practices of Freight Users.
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The questions included in the final questionnaire

represent the major areas of concern relating to container—

ization found in the literature. To meet the needs of

twevity and clarity each factor was listed in title heading

form and was followed by an abstract or quotation from the

literature. The following listing is not in the order

cmfered in the questionnaire, nor are the factors segregated

according to major areas of concern.

1. Economic Factors

INVEHTMENT REQUIREMENTS

AdOption of containerization requires a capital

investment decision.

DISTRIBUTION OF BENEFITS

Benefits from containerization may not be distrib-

uted prOportionately to respective participants'

investments.

TERMINAL HOLDUPS

Rail or truck terminal holdups cause undesirable

shipment delays.

TOFC ALTERNATIVE

TOFC (Trailer on Flatcar) piggyback service provides

an acceptable alternative to containerized shipments.

EXISTING TOFC INVESTMENTS

Containerization may not offer sufficient economic

incentive for switching to those who are heavily

invested in TOFC piggyback facilities.

INADEQUATE RATE STRUCTURES

Through shipment rate structures are needed to

encourage a shift to containerization.

EMPTY CONTAINER TRAFFIC_AND TARIFFS

Unbalanced traffic and nonstandard empty container

rates contribute to "dead head" movement costs.

INEFFICIENT CONTAINER CUBE vs VANS

Trailer vans offer more efficient cubic volume per

trip in over-the-road trips than standard containers.
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.Equipment Availability

NONSTANDARD CONTAINERS

The existence of nonstandard containers inhibits

intermodal transfers.

CONTAINER AND CHAHSIS SHORTAGES

Shortages of containers or chassis/bogey rigs result

in shipment delays.

Government Regulation

LACK OF GOVERNMENT LEADERSHIP

Government has supplied little leadership in

promoting containerized intermodal traffic.

GOVERNMENTAL REGULATION

Governmental regulations and agency jurisdictional

overlaps retard containerization developments.

INTERMODAL OWNERSHIP FORBIDDEN

Present laws and regulations prevent common

ownership or control of modes.

Labor

LABOR RESISTANCE

Threat of loss of jobs encourages the labor movement

to impede containerization.

.Coordinative Activities

DIVIDED CAHRIER RESPONSIBILITY

Responsibility for coordination of intermodal

freight movements is divided among the carriers

involved.

LACK OF LAND BRIDGE

An effective coast-to-coast rail container land

bridge has not yet been develOped.

INADEQUATE CONTAINER INTERCHANGE

An effective national container pool system does

not exist.

LACK OF MOTOR CARRIER SUPPORT

Many truckers believe that expanded containerization

would reduce less-than-truckload and long haul

revenues.
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SHIPLINEngADEHHHIP

Shiplines have taken major responsibility for

promoting containerization without giving adequate

consideration to domestic sector needs.

INTERMODAL RIVALRY

No carrier sells intermodal Operations: each one

tries to sell his own mode.

An Open-ended question was included to cover two

situations which are (l) certain factors important in

inhibiting containerization might not have been discovered

in.the literature, and (2) inclusion of every minor conceiv-

able point would make the questionnaire excessively long.

The Open-ended question was presented on a separate page to

allow adequate room for comment and was phrased as follows:

If there are any factors which have not been

covered in the questionnaire which you feel are

important in inhibiting growth of containeriza-

tion in domestic surface movements, or if you have

any additional comments to offer, please note them

on the remainder of this sheet.

The reSpondent was asked to indicate his estimate of

the level of importance of each factor on a multiple choice

scale which will be discussed more fully at a later point in

this chapter.

In order to segregate respondents into their repre-

sentative pOpulation subsectors, they were directed to the

following:

Check below which category most closely repre—

sents your firm's vieWpoint in answering a freight

questionnaire.

USER: Shipper Consignee Forwarder
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CARRIER: Motor Rail Marine

Air
 

CONTAINER EQUIPMENT SUPPLIER

OTHER--Specify
 

The Freight Users were separated by firm size

through response to the most apprOpriate annual gross sales

luecket from among the following: (1) Over $200 million,

(2) $50 to $200 million, (3) $10 to $49 million, (4) $1 to

$9 million, and (5) Less than $1 million.

Separation according to the Freight User firm

tmsiness activity was obtained from the following classify-

ing question:

DURABLE GOODS MANUFACTURE_____(Machinery, trans-

port equipment, primary metals, wood, furniture,

glass, fabricated products, etc.)

NONDURABLE GOODS MANUFACTURE_____(FOOd, beverage,

tobacco, drugs, textiles, apparel, paper, pub-

lishing, chemicals, petroleum, etc.)

RETAILER OTHER-~Specify
 

Information which could be used to develOp an

analysis of containerization practices among Freight Users

was obtained by "yes" or "no" answers to the following five

questions:

1. Does your firm ship or receive trailer-on—

flatcar (TOFC piggyback) freight in domestic

trade?

2. .Does your firm ship or receive containerized

freight in domestic trade?

3. Does your firm ship or receive containerized

freight in foreign trade?
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4. If your firm gpes ship or receive gppppipege

ipeg freight, do you pyp_most or all of the

containers you use?

5. Regardless of your freight practices, are

some of your goods deemed containerizable?

An earlier form of the questionnaire which contained

23 factors*was submitted to 31 physical distribution special—

ists who were participating in a seminar. On the basis of

their comments the factors were reduced to 20 and wordings

were changed to improve clarity. In addition, the form had

requested the respondent to identify himself and his firm.

Because of comments that this would tend to inhibit partic-

ipation, the final version provided for voluntary identifi—

cation.

Respondents were asked to fill in their name on a

separate piece of paper in order to obtain a summary of the

study. .Erdos states that the use of an apprOpriate incen—

tive will usually increase the response rate and, thereby,

make the results of the survey more reliable.16 A total of

181, or 61 percent, of those who completed the questionnaire

requested a summary of the results.

The Rating Scale

With the containerization inhibiting factors defined,

the problem becomes one of providing a means for each respon-

dent to indicate the respective levels of importance. The

evaluations must be available in a form which can be pro-

cessed for use in testing the hypotheses. For example, if
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tie respondent were merely asked to write his Opinion on

each factor the result would be a wide range of divergent

answers) which would have to be categorized into somewhat

homogenous groups. Statistical analysis would be difficult.

For these reasons a numerical rating scale was used as a

factor evaluation tool. A ratipg_scale has been defined as

"a psychological measuring instrument that requires the

rater or observer to assign the rated object to categories

or continua that have numerals assigned to them."1 Guil-

ford comments that numerical rating scales are among the

easiest to construct and apply, and are the simplest in

terms of handling the results. They can be used directly

in statistical analysis.18

The work of Osgood ep_ai, on the fundamentals of

semantics offers valuable guidance in the develOpment of a

rating scale.19 In discussing semantic space, they state,

The point in [semantic] space which serves

as an Operational definition of meaning has two

essential properties-—direction from the origin,

and distance from the origin. We may identify

these prOperties with the quality and intensity

of meaning, respectively.

 

Through factor analysis they determined that the

factors of evaluation, potency, and activity account for

 

most of the semantic analyses made.20 Important-unimportapp

is an evaluative factor and is the one chosen for the rating

scale in this study. The potency factor is concerned with

power, such as size, weight, and toughness. The activity

factor is concerned with such things as quickness,
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excitement, and agitation. Factors described in the

literature on progress of containerization appear to be

involved almost entirely with the evaluative factor.

Accordingly, the rating scales were limited to the important-
 

unimpprtant evaluative factor.

In a one-way scale the Opinion or stimulus being

evaluated begins at or near zero and increases in intensity:

application of an electric shock at varying levels is an

example which illustrates a one-way stimulus vector. In

this study a onedway scale starting from essentially no

importance up to extreme importance is indicated for the

inhibiting influence of the various factors on container-

ization develOpment.

Osgood arrived at an Optimum seven "equally-spaced"

steps along a tWOdway vector in develOping scales. With a

greater number it became difficult to discriminate and with

fewer than seven steps observers complained of inadequate

differentiation.21 With the oneeway semantic vector indi-

cated for this study, a five step separation was chosen

with medium importance used for the mid-point of intensity.

Reinforcing instructions were used to fix in the mind of the

observer the intent of the evaluation. The scale was pre—

sented in the questionnaire as follows (one of the questions

is included for clarity):
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Please indicate your estimate of the relative

importance of each FACTOR listed below in retard-

ipg growth of containerization in domestic surface

shipments. . . . The degree of importance choice

has been scaled as follows:

1. Extremely Important 4. Not Very Important

2. Quite Important . 5. Almost No Importance

3. Medium Importance

Circle your choice 1 2 <:) 4 5

RELATIVE IMPORTANCE OF FACTORS RETARDING

DOMESTIC SURFACE CONTAINERIZATION

1. NONSTANDARD CONTAINERS

The existence of nonstandard

containers inhibits inter-

modal transfers. 1 2 3 4 5

Mailingjand Processing of the

Questionnaire
 

A COpy of the cover letter used in this study and

a c0py of the follow-up letter sent out two weeks later

are found in Appendix A. A Directory of persons actively

engaged in physical distribution executive work was used

as a major source of addresses.22 A stamped, self-addressed

envelOpe and provisions for anonymity of respondents were

provided.

The follow-up mailing was directed to all except

those who could be identified as replying to the first mail-

ing. Except for a revised letter, it contained the same

material as the first mailing. To check for possible bias

from the order in which the factors were listed in the ques~

tionnaire, the questions were printed in reverse order for
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tflm second mailing (referred to in further discussion as

Form I and Form II, respectively). A.record of question-

naires returned in response to the first and second mailings

[was maintained. This record was included in the data pro—

cessing cards for use in testing bias.

There were 194 replies received from the initial

nailing (approximately 42 percent). This total was in-

creased to 298 replies (over 64 percent) with the second

nailing. Five additional questionnaires trickled in after

the replies had been analyzed, with the last one arriving a

full three months after the initial mailing!

The percentage breakdown of returns from the three

major sample categories is presented in Table 25 which

fOllows.

Table 25. Percentage returns from major sample sectors
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N————_—_—

 

Returns

Sample Units Returns Units 6Q

Freight Users 240 147 61

Carriers 119 96 81

53
Equipment Suppliers 104 .22.

Overall 463 298 64

k
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The Freight User category was inflated at the

expense of the Equipment Supplier segment because the latter

respondents sometimes categorized themselves as Durable

Goods Manufacturers. ‘Where such a respondent identified

Ifimmelf by name the questionnaire was corrected to place him

thithe original intended category. The high return of the

Carrier segment indicates a higher interest in the problem

cm containerization develOpment than that evidenced by

Freight Users.

A card file was prepared to correspond to each firm

in the sample and each card was provided with a key number.

A keypunched card was prepared for each questionnaire

returned. Coded into each card were the following items:

1. A three digit respondent number (a "900" series

number was used to designate replies of unidentified

respondents).

2. A single digit number indicating the respondent's

business category.

3. A single digit number to indicate the respondent's

freight activity, if the firm was classified as a

Freight User.

4. The digit corresponding to the "Importance" scale

choice for each of the 20 factors evaluated with

respect to inhibiting influence on containerization

develOpment.

5. A digit corresponding to a "Yes," "No," or Blank

choice, indicating replies to the five questions

which were designed to relate containerization

activities.

6. A digit corresponding to the annual gross income of

Freight User firms.

7. A digit indicating whether the questionnaire was

Form I (mailed before the follow-up letter), or

Form II (mailed after the follow—up letter).
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An Open-ended question had requested respondents to

cxmment on any factors which had not been covered in the

questionnaire. .Replies were consolidated where possible

into related categories.

The Program for Statistical Testing

of Hypotheses

The purpose of this section is to provide the reader

with a general understanding of the reasoning employed and

factors considered in develOpment of the hypothesis testing

program. It is considered beyond the needs of this paper to

present more than the basic considerations and limitations

of the statistical methods as they apply to this analysis.

Where a formula is offered the complete develOpment and in

depth discussion concerning it can generally be found in the

footnoted references.

The steps for testing a hypothesis have been listed

as including the following:23

Step 1: State a null hypothesis HO and an

alternative hypothesis H1. [For the sake of

clarity, where a number of hypotheses are pro-

posed, the alternative may be implied, but not

spelled out.]

Step 2: Decide on an apprOpriate sample

statistic and test statistic. The choice of

a test statistic is based on (1) the null

hypothesis, Ho, (2) the sample statistic, and

(3) assumptions concerning the sample pOpula-

tion distribution.

Step 3: Decide on a level of significance

a and a sample size N.
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Step 4: Obtain a sample statistic and com-

pute the test statistic. Accept or reject H0

in accordance with where the test statistic falls

with respect to the region of rejection.

Taking into consideration the matters which have

eflxeady been discussed, the following steps remain to be

reviewed:

1. Choice of apprOpriate sample statistics

2. Choice of appropriate test statistics

3. Decisions concerning the prOper level of

significance a.

Implied in the choice of apprOpriate test statistics for the

respective hypotheses is the choice of statistical methods

for deriving these test statistics.

Sample Statistic

.Arithmetic mean is the measure of central tendency

used as the sample statistic in the testing of Hypotheses 1

through 5. Use of the arithmetic mean assumes equal inter—

vals in the numerical semantic differential scale employed

in the questionnaire. Osgood ep_ei, offer data to substan—

tiate their position that scales employing the terms such as

"extremely" and "quite" are associated with more or less

equal interval degrees of intensity of whatever is being

measured.24 They use mean values for measures of central

tendency in their calculations. It is recognized however,

that the work deals with a "pseudo—interval" scale rather

than an absolute interval scale and, as such, the mean
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values are in error to the extent that the successive inter-

vals on the scale are not equal. No assumptions are made

concerning the form of the distributions in the pOpulations

and the "standard deviation" applied to "normal" distribu-

tions is not used.

For testing Hypotheses 6 through 11, a simple "Yes-

NO" scaLe is employed. Siegel agrees that such a dichotomy

meets the requirement of continuum in an ordinal scale of

ranking.25 Such a requirement is necessary for the nonpara-

metric techniques used in testing the prOposed hypotheses.

In this case, a sample frequency is used as the sample

statistic.

Test Statistics for Hypotheses l—A

firouqh 5 -A

 

A suitable statistic for testing of Hypotheses l-A

through S-A is the Kendall coefficient of concordance, W.26

It is a measure of the correlation among several rankings of

N objects (or factors). The coefficient, W, can be tested

against the chi-square distribution when N is larger than 7

by use of the following relationship:

x2 = k (N-l) W

where x = chi-square

k = the set of rankings

N = the number of factors being ranked, and

2 II the Kendall coefficient, W.
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The degrees of freedom = N-l. In testing of Hypotheses l-A

through S-A, N = 20, and the degrees of freedom = 19.

The chi-square distribution is useful in nonpara-

uetric analysis because it makes no assumptions concerning

the distribution of the population from which it is drawn.27

It has the important prOperty that its shape approaches that

cm the normal distribution as the degrees of freedom

approach 30 in number.

The coefficient, W, is based upon the sum of squares

of differences from the means of the ratings and is demon-

strated in an example below which shows a high concordance.

The expression for the Kendall coefficient is:

 

S

W:

1 2 3
12 k (N N)

Where S = the sum of squares of differences from the mean,

k = the sets of rankings, and

N = the number of factors being ranked.

The following example of a high concordance is offered:
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Ranks assigned to 5 factors by 3 groups

 

 

 

 

 

Groups (k) Factors (N)

l. 2. Q. 2. ,2

A l 2 3 4 5

B 1 3 2 4 5

C 2 1 3 5 4

Sum of ranks = Rj
4 6 8 13 14

Mean of R.'s

(z Rj/N)
45/5 = 9

Deviation from Mean

(Rj - Z Rj/N) -5 -3 -l 4 5

Deviations Squared

(R3. - z Rj/N)2 25 9 1 16 25

Sum of Squares = S
76

S 76

12'k (N - N) I2'x 9 (125 - 5)

W = 0.845 expresses the degree of agreement among

the three groups in ranking the five factors. For perfect

agreement, W = 1.00. The significance of any observed value

CE W may be tested by determining the probability associated

With the occurrence under Ho of a value as large as the S

With‘which it is associated. A table of critical values of

S is offered in Siegel as Table R.28 Reference to Table R

reveals that the S = 76 associated with an agreement W'=

0.845 is significant at a 1 percent confidence level. Thus,

the null hypothesis that the observers in the example rank

the samples similarly can be accepted with a 99 percent cer-

tainty that the indicated agreement is not caused by chance.
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Test Statistics for Hypotheses 6

Hummhll

The chi-square distribution is used in tests of

independence of classification for Hypotheses 6 through 11.

values from the questionnaire replies were assembled for

cross classification of data in contingency tables. The

expression for the chi—square reference distribution is,

2

where fo is an observed frequency, and

fe is an expected theoretical frequency.

The degrees of freedom is determined as

df=(r-l) (c-l)

where r the number of rows in the contingency table and

c = the number of columns in the table.

For a 2 x 2 contingency table with 1 degree of freedom, the

Yates correction for continuity is used to reduce the com-

puted value of chi-square as follows:

where lfo - fe is the absolute difference between f0 and fe'
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Test Statistics for Hypotheses l-B

Through 5 —B

Testing of Hypotheses l-B through 5—B is concerned

with variances in mean values

a. determined on 20 factors, by

b. a large number of observers, which are drawn from

c. several pOpulations sectors.

Multivariate analysis of variance is a logical technique if

parametric methods can be justified.30

Variances are determined from sums of squares of

deviations from group means. The relationship for the total

variance is given by

where V total variance,

t

Vb = between group variances, and

. . . 31

Vw = Within group variances.

A test involving these variances is the F ratio,

where

 

The F distribution approaches a normal distribution as the

degrees of freedom of the sample groups increases.

Kerlinger points out that in the use of parametric

Statistics, two assumptions are made: (1) the samples have

been drawn from pOpulations which are normally distributed,



his
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referred to as the assumption of normality, and (2) in

analysis of variance, the variances within the groups are

statistically the same, referred to as the homogeneity of

variance. He goes on to state,

The evidence to date is that the importance

of normality and homogeneity is overrated. . . .

Unless there is good evidence to believe that

populations are rather seriously non-normal and

that variances are heterogeneous, it is usually

unwise to use a nonparametric statistical test in

place of a parametric one. The reason for this

is that parametric tests are almost always more

powerful than nonparametric tests. [The power

of a statistical test is the probability that the

null hypothesis will be rejected when it is

actually false.]

He further quotes other researchers as follows:

. . . the H_distribution is amazingly in—

sensitive to the form of the distribution of

criterion measures in the parent pOpulation.

. . . In a large number of research situations

the probability statements resulting from the

use ofip and H tests, even when these two

assumptions are violated, will be highly accu-

rate. . . . It is probably safer—-and usually

more effective-—to use parametric tests rather

than nonparametric tests.32

A third assumption concerning the use of parametric

statistics is that the measures to be analyzed are continu-

ous measures with equal intervals. It has been assumed from

previous discussion that the intervals on the rating scales

are sufficiently equal that the arithmetic manipulations

required for H_test are acceptable.

With the above mentioned justification for para-

metric testing in mind, Hypotheses l-B through 5'3 are

tested by multivariate analysis of variance, employing an

I test as the test statistic.
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ThefilggelLof §tat iptical

Significance a

In testing a hypothesis, the procedure is to reject

H0 in favor of H1 if a statistical test yields a value whose

associated possibility of occurrence under H0 is equal to or

less than some small probability symbolized as a (or p),

called the level of statistical significance. In statistical

decision theory, an a value of 0.05 or 0.01 is often used.

In a normal distribution, these values correspond to i_two

and three standard deviations, respectively, or 95 and 99

percent of the values included under the distribution curve.

In this study an a = 0.01 is used in rejecting Ho

When a nonparametric test is employed because such tests are

generally less powerful than parametric tests. An a = 0.05

is used in rejecting Ho when a parametric test is employed.

In all cases the probability level associated with the find-

ings are reported, indicating the level at which HO may be

rejected.

Hummary of the Methodology

The methodology develOped in this section is briefly

reCapitulated for the reader's benefit. A questionnaire con-

Sisting of four groups of questions is used as the research

tool. The first group employs an equal appearing interval

semantic differential scale for evaluation of the relative

impOrtance of factors reported to be retarding the growth of

containerization in domestic surface freight shipments. The
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second group of questions requires a "Yes-No" choice and is

designed to determine the relationships of existing contain-

erization practices. The third group establishes the sample

sector of the respondent. The last item on the question-

naire is an Open ended question concerning containerization

retarding factors.

The populations sampled include Freight Users,

Freight Carriers, and Containerization Equipment Suppliers.

The first two groups have sample subsets. Samples were

drawn randomly and of sufficient size to meet the require-

ments of the statistical tests employed.

Hypotheses l-A through 5-A are concerned with the

ranking of the factors according to importance from the

first set of questions. Hypotheses l-B through 5-B relate

to differences in levels of importance assigned to any given

factor from the first set of questions. Population segments

are parallel in the two sets of hypotheses.

Hypotheses l-A through 5~A are tested with the non-

parametric Kendall coefficient of concordance,W,and a chi—

square distribution. The level of a used in rejecting H0

is 0.01.

Hypotheses l-B through 5-B are tested with the para-

metric multivariate analysis of variance related to angg

distribution. The level of a employed is 0.05.

Hypotheses 6 through 11 are tested for independence

of classification through the use of contingency tables and
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a chi-square distribution. For this nonparametric test an

a value of 0.01 is used in rejecting Ho'
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CHAPTER V

RESULTS OF THE RESEARCH

Mechanics of the Hypotheses Tests

Keypunched cards were prepared in coded form to

represent the information contained in each returned ques—

tionnaire as described earlier in the section, "Mailing and

Processing of the Questionnaire." The cards were then used

as data input with suitable available computer programs for

testing the hypotheses. Facilities of the Michigan State

University Computer Center were used for processing the

pmograms. .Both the Control Data Company CDC 3600 and CDC

6500 Computers were used.

The multivariate analysis of variance tests for

Hypotheses l-B through S-B were performed through the use of

Jeremy D. Finn's Multivariance Program, as supplied by the

Office of Research Consultation in the College of Education

at Michigan State University.1 The program has many capa-

bilities, but only those of direct concern to the study will

be mentioned. An exact least squares method of analysis is

employed. For tests of hypotheses, a stepwise univariate

and multivariate multiple regression analysis is performed

to determine the effects of the individual independent

189
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variables. Also, a univariate and step—down multiple corre-

lation analysis is provided to determine the relationship

between the independent variables and the individual depen-

dent measures. The F-ratio for the multivariate test of

equality of mean vectors is presented, as well as the level

of statistical significance, a. The matrix of cell means

related to the variables is also listed. Pertinent sections

of the computer printout are found in Appendix B, Tables 41-

49.

The tests of independence of classification for

Hypotheses 6 through 11 were develOped through the use of

the NUCROS Program provided by the Computer Institute for

Social Science Research (CISSR) at Michigan State Univer-

sity.2 The program produces cross-classification or con-

tingency tables in two, three, or four dimensions. Chi-

square values and percentage tables (one by columns and one

by rows) are produced. Relevant computer printout sections

are found in Appendix B, Tables 50-56.

An Operating version of a program for Kendall's

coefficient of_concordance,W,was not available for testing

Hypotheses l-A through S-A. Mean values for the ranking of

factors were obtained from the output of Finn's Multivari-

ance Program. Group rankings were determined manually and‘

Kendall's coefficient, W, was derived from the sum of

squares, S, in the manner described earlier under the "Test

Statistics" section. A sample calculation is presented in

Table 28-C.
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In testing Hypotheses 1-A through 5-A the value of

chi-square is directly related to Kendall's W. Therefore,

the null hypothesis of similar ranking is rejected when chi-

square is less than the critical value. Hypotheses 6

through 11, concerning independence of the variables, are

rejected when chi-square is larger than the critical value.

The F value increases as the between group variances in-

crease. Therefore, the null Hypotheses l-B through S—B are

rejected when the F value is greater than the critical value.

Results of Tests of Hypotheses l-A,B

ThrOLgh S-A, B

Hypothesis l-A and Hypothesis l-B will be again

prOposed here for ready reference.

Hypothesis l-A (HO): Factors inhibiting growth of

domestic surface freight containerization are ranked in

similar order, based upon collective evaluations of
 

representatives of the following sectors: (1) potential

or actual users, (2) carriers, or (3) containerization

equipment suppliers.

Hypothesis l-B (HO): Comparing evaluations of ppy

one_given factor said to be inhibiting growth of domes-

tic surface freight containerization, there are pp

ppgtisticailysignificant differences in the level 9:

importance as seen by representatives of the following

sectors: (1) potential or actual users, (2) carriers,

or (3) containerization equipment suppliers.
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The same population subgroups are being considered

in Hypotheses l-A,B. Hypothesis l-A concerns the differ-

‘ences in ranking of the list of factors according to the

within group means. Rejection of the null hypothesis infers

that the pOpulation subsectors rank the list of factors in

significantly different order.

Hypothesis 1-B is subjected to a multivariate

analysis of variance test which compares the importance

levels assigned to each factor by the population subgroups.

The mean value of all evaluations for a given factor by one

of the pOpulation's subgroups represents the assigned level

of importance. Evaluations are based on the rating scale

(1 = Extremely Important, through 5 = Almost No Importance).

Rejection of the null hypothesis infers that there are sig-

nificant differences in the relative importance of given

factors, as viewed by the pOpulation subsectors.

The same parallel structure applies to Hypotheses

2-A,B through 5-A,B, with different pOpulation subsector

groupings being considered in each case. .For this reason,

results of tests for each null hypothesis pair (A,B) will

be discussed jointly.

A summary of the tests of Hypotheses l-A through S-A

is presented in Table 26. A summary of tests of Hypotheses

l-B through S-B is presented in Table 27. Mean values used

in all the tests are presented in the computer printout

displays in Appendix B. The tables which summarize the
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tests also indicate the apprOpriate mean value reference

tables.

Hypotheses l-A,B

DevelOpment of the test of Hypothesis l-A is pre-

sented in three tables. Table 28-A lists the within group

mean values for the 20 factors: Table 28-B rearranges the

factors and ranks them within respective pOpulation sectors

(lowest mean value is the most important factor; and Table

28-C presents a sample calculation of S (sum of squares),

Kendall's W, and chi-square. The basis of the calculations

was discussed in the section, "Test Statistics."

As indicated in Table 26, with a chi-square value 6f

48.3 derived from the comparative ranking of factors by the

 pOpulation subgroups, the null Hypothesis l-A cannot be

££j£££§Q_at a confidence level p = 0.01. This infers that

Freight Users, Freight Carriers, and Containerization Equip-

ment Suppliers rank in similar order (based upon their

collective evaluations) the 20 factors reported to be

inhibiting growth of domestic surface containerization.

Inspection of Table 28-B indicates the noticeable agreement

on the factors, particularly at the tOp end and bottom end

0f the lists.

Results of the multivariate analysis of variance

test summarized in Table 27 indicate that the null Hypoth-

eSiS 1‘3 229 be rejected at a confidence level p = 0.002.
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The alternate hypothesis (H1) states that there are differ-

ences in the relative importance of factors, as indicated by

nman values, which are statistically significant. Univari-

ate analysis indicates those factors whose means vary

significantly and these will now be examined for possible

insights concerning the evaluations.

Mean values of significant factors from Table 41 are

presented below:

 

 

Significant Factor User Carrier Supplier

19. Inefficient Cube vs. Vans 2.367 2.385 3.072

10. TOFC Alternative 2.285 2.760 2.690

5. Lack of Land Bridge 3.102 3.552 3.345

8. Container Chassis & Shortages 2.265 2.625 2.636

The following inferences can be drawn:

1. The Containerization Equipment Suppliers think the

less efficient cube of containers (as Opposed to

vans for over—the-road movement) is not as important

a factor in inhibiting containerization growth as do

the Users and Carriers.

2. The availability of TOFC piggyback is more important

as a deterrent to containerization growth in the

Opinion of Users than it is to the Carriers and

Suppliers.

3. There is a spread in evaluation of the lack of a

land bridge, with the Users thinking it comparatively

most important of the three groups. It should be

noted that all three groups ranked the lack of a

land bridge as the least important of the 20 factors,
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yet their differences as to the relative importance

on the rating scale are statistically significant.

This dichotomy illustrates the point of difference in

analysis between Hypothesis l-A and Hypothesis l-B.

4. The contention that shortages of containers or

chassis/bogey rigs result in shipment delays is

relatively more important to the Users than it is

to the Carriers or Suppliers.

Additional relationships can be found by further

examination of Table 41, but they are not statistically

significant.

Hypotheses 2-A,B

Hypothesis 2—A is concerned with the comparative

factor evaluations by representatives of the following

Freight User sectors: (1) durable goods manufacturers,

(2) nondurable goods manufacturers, (3) retailers, and

(4) freight forwarders. Table 29 presents the factor rank-

ings develOped by these sectors further broken down into

representatives of larger and smaller firms. The null

Hypothesis 2-A cannot be rejected at a confidence level of

P = 0.01 when rankings of the legge£_firm subsectors are

compared. Hypothesis 2-A cannot be rejected at a confidence

level of p = 0.01 when rankings of the smaller firm subsec-

tors are compared (see Table 26). This indicates that the

type of business activity of Freight Users (among those
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considered) does not have a significant influence on their

rankings of the importance of factors inhibiting growth of

domestic freight containerization.

The multivariate analysis test of Hypothesis 2-B

shows that it cannot be rejected at a confidence level of

p = 0.05. There are no significant differences in the way

the business type subsectors of Freight Users evaluate the

factors individually in terms of relative importance (see

Table 27).

Hypothesis 3-A,B

Hypothesis 3-A involves the same pOpulation sub-

sectors of the User business types as considered in Hypoth-

esis 2-A. However, the question is now related to whether

the size of the firm in a given business segment has a sig-

nificant influence on the relative rankings of the 20 fac-

tors. Tests indicate that Hypothesis 3-A can berejected at

the confidence criterion level of p = 0.01 when comparing

(1) durable goods manufacturers (larger and smaller), (2)

nondurable goods manufacturers (larger and smaller), (3)

retailers (larger and smaller), or (4) forwarders (larger

and smaller). A "borderline" case is that of the durable

goods manufacturers, where Hypothesis 3-A cannot be rejected

at a confidence level of p = 0.05. (See Table 26 for test

summaries and Table 29 for factor rankings.) The alterna-

tive hypothesis infers that the gplative size of a given

business type of Freight User does influence how representa-

tives view the containerization inhibiting factors.
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The multivariate test of Hypothesis 3-B suggests

that it pan be rejected at a confidence level of p = 0.05.

The factors exhibiting significant differences (according

tO'the univariate analysis) will be examined in light of the

mean values of the respective population subsectors. The

values obtained from Table 43 are presented below. For

convenience in tabulation, labels for the factors are used

as follows:

16. Lack of Motor Carrier Support MTRSPT

19. Inefficient Cube vs. Vans LOCUBE

Durable Mf . Nondur. Mfg. Retailer Forwarder
 

   

Factor .Lppge Small Large Small Large Small Large Small

MTRSPT 2.689 2.636 3.000 2.500 3.047 3.000 3.333 2.066

LOCUBE 2.172 2.863 2.333 2.555 2.095 2.500 2.250 2.200

From the above it appears that lack of motor carrier

support seems much more important to small forwarders than

to larger forwarders; the same relationship carries for the

nondurable manufacturers. In a reverse situation, the

inefficient cube of containers as compared to over-the-road

vans is more important to all the larger firm groups except

the forwarders, who are indifferent. Large lot shipments

requiring high cube are likely to be of greater concern to

larger firms.

Hypotheses 4-A,B

The.Freight User population can be segregated accord—

ing to major freight activity, viz., shippers, consignees,
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shipper and consignees, and freight forwarders. The hypoth-

eses test results parallel those for the Freight User pOpu-

lation segregated according to business activity if relative

size of firms is not considered. From the rankings of

importance of factors listed in Table 30, Hypothesis 4-A

ppppot be rejected at p = 0.01. Within statistical signif-

icance the Freight Users rank similarly the relative impor-

tance of the 20 factors said to be retarding growth of

domestic surface freight containerization.

The multivariate analysis (Table 27) suggests that

Hypothesis 4-B cannot be rejected at a confidence level of

p = 0.05. Differences in estimated relative importance of

the factors considered individually are not significant when

viewed by Freight Users segregated according to their

freight activity.

flypotheses 5-A.B

The Carrier population is segregated according to

the mode served, including motor, rail, air, and marine

carriers. Port authorities have been included because of

their activity at the important land/marine interface. It

might be expected that these diverse subgroups would rank

the 20 factors differently on the basis of their respective

collective evaluations. However, the Kendall's W test of

the rankings in Table 31 indicates that Hypothesis 5-A cannot

be rejected at p = 0.01. This means that within statistical

significance the various carrier subsectors rank similarly
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the 20 factors said to be inhibiting domestic container-

ization.

Despite the similarity in rankings, the multivariate

analysis (Table 27) suggests that Hypothesis S-B of no

differences in evaluatiOns of given factors by the Carrier

population subsectors can be rejected at p = 0.0001. There

are eight individual factors where the differences in

evaluations of levels of importance are significant. The

mean values of significant factors listed in Table 48 are

abstracted in Table 32 following for convenience in exam-

ination.

All sorts of nuances can be read into the relation-

ships presented in Table 32. Only the major points will be

presented in the analysis for the sake of simplicity. As an

editorial comment, it appears that most of the differences

in collective evaluations can be logically eXplained in

terms of the relationships of the various carrier subsectors

to their involvement in containerized freight traffic. Dis-

cussion of the significantly different evaluations follows:

1. Nonstandard Containers: The problem appears most

important to the motor carriers, followed by rail

and air, with marine carriers least concerned.

2. TOFC Alternative: The rail carriers see this factor

as more important in inhibiting containerization

growth than do representatives of the other modes.

3. Shipline Leadership seems most bothersome to the

motor carriers, is acknowledged by the port
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authorities, and is seen as relatively unimportant

in inhibiting domestic containerization growth by

the marine carriers (logical).

As expected, the inefficient cube of containers vs.

vans in over-the-road movements is most important to

the motor carriers, followed by the rails, and not

acknowledged by the marine group. Shipline leader-

ship has been the major driving force in design and

utilization of containers and this reflects in dis—

satisfaction by motor carriers over nonstandard and

comparatively inefficient containers for over-the-

road use.

The_pprt authorities are probably most sensitive to

inadequate provisions for container interchange,

since the problem (as far as carriers are concerned)

is most evident at the docks. The marine group owns

a large share of their containers, so are least con—

cerned about this factor.

The problems of rate structure are highly important

to all sectors, but "Extremely Important" to the

marine sector in inhibiting domestic containeriza—

tion growth. This evaluation may reflect recent

concern over rate wars.

Motor, rail, and air carriers are in agreement on

the importance of existing TOFC investments, whereas

marine and port authorities believe this factor is

relatively less important.



210

8. Government regulation is of greatest concern to the

marine sector in the comparative evaluations and

this concern is mirrored to some extent by the port

authorities. In the overall view of Table 32 the

marine carriers (with the exception of rates and

government regulation) appear less concerned about

the importance of the factors considered than do the

other modal representatives.

Results of Tests of Hypotheses 6

Through 11

The remaining hypotheses have been prOposed in

develOpment of the relationships between firms' use of TOFC

piggyback, domestic freight containerization, foreign

freight containerization, and ownership of containers.

Information concerning Freight User firm size, type of

business, and freight activity was correlated with "Yes-No"

answers to the following questions:

1. Does your firm ship or receive trailer-on-flatcar

(TOFC piggyback) freight in domestic trade?

2. Does your firm ship or receive containerized freight

in domestic trade?

3. Does your firm ship or receive containerized freight

in foreign trade?

4. If your firm does ship or receive containerized

freight, do you own most or all of the containers

you use?

One additional question was asked to cover the pos-

sibility of influence on containerization practices. It was,
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5. Regardless of your freight practices, are some of

your goods deemed containerizable?

Of 164 replies to this last question, only four respondents

indicated that their goods were not containerizable.

Obviously, this is not an important factor, percentagewise,

among the 37 respondents who do not use containerization in

either domestic or foreign shipments.

Results are summarized in contingency tables which

follow the discussions. Chi-square values are calculated

according to the method presented by Chao for tests of

independence of variables.3 Calculated chi-square values

Which are greater than the critical values for a given

confidence level, p, indicate that the observed cell numbers

are significantly different from the expected cell numbers.

A hypothesis of independence of universe prOportions may be

rejected under these circumstances.

Where a 2 x 2 contingency table is develOped (with

one degree of freedom) the Yates correction for continuity

is applied. Refer to Table 33 following for a sample calcu-

lation. ApprOpriate COpies of computer printout sheets are

included in Appendix B.

I§§£iof Hypotheeis 6

Hypothesis 6 (Ho): The use of containerization by

firms in domestic shipments is statistically independent

of their use of containerization in foreign shipments.
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A 2 x 2 contingency table summarizing the answers to

the two questions relating to this hypothesis is presented

in Table 33. The relationship between containerization by

firms in domestic and foreign shipments is borderline on the

basis of a chi-square value of 4.02 with one degree of free-

dom. The hypothesis cannot be rejected at a confidence

level of p = 0.01, but it can be rejected at p = 0.05.

Examination of the "Yes-Yes" block indicates that the cell

number of observations is somewhat greater than might be

expected when the totals of all replies are considered.

On the basis of the results of the test of Hypothe-

sis 6 there is a weak justification in prognosticating that

further growth of containerization in foreign shipments will

be accompanied by growth of containerization in the domestic

freight sector.

A COpy of the computer printout from which Table 33

is derived is found in Appendix B as Table 50.

Test of Hypothesis 7

Hypothesis 7 (HO): The use of containerization by

firms in domestic shipments is statistically independent

of their use of TOFC (Trailer on Flatcar) piggyback.

The distribution of replies relating to the hypothe-

sis are presented in a 2 x 2 contingency table in Table 34.

The chi-square value of 0.482 indicates that the hypothesis

of independence between the use of domestic containerization
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and TOFC by firms cannot be rejected. Use of TOFC does not

significantly influence firms to use domestic containeriza-

tion.

The apprOpriate computer printout is found in

Appendix B as Table 51. The computer program develOps and

prints the row and column percentages as well as cell fre-

quencies. The chi—square value given in Table 51 is higher

than the one presented above because the computer program

evidently does not use the Yates correction. However, the

decision to reject the hypothesis is not changed with the

higher chi-square value in this case.

Test of Hypothesis 8

Hypothesis 8 (HO): The practice of containerization
 

by firms in either domestic or foreign shipments is

statistically independent of their ownership of con-

tainers.

Replies relating to tests of this hypothesis are

presented in two 2 x 2 contingency tables, one for domestic

shipments and one for foreign shipments. Only 8 of the 136

respondents indicated that their firms own most or all of

their containers so the calculated chi-square values are not

meaningful. Intuitively, the hypothesis of independence of

use of containers in domestic or foreign shipments and

ownership of containers cannot be rejected. The numbers

are shown in Table 35.
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The questionnaire confirms the fact that few Freight

Users own their containers. They are leased from or pro-

vided by carriers or obtained from leasing firms. This

situation may partially explain the ranking of the "Invest-

ment Requirements" factor as No. 12 by Freight Users as

compared to No. 4 in importance by Carriers in Table 28-B.

Test of Hypothesis 9

Hypothesis 9 (HO): The use of containers by Freight

Users in either domestic or foreign service is statisti-

cally independent of the type of business in which they

are engaged.

The relationships between containerization practices

and the Freight User type of business are presented in two

2 x 4 contingency tables in Table 36. The chi-square value

of 9.230 with three degrees of freedom indicates that the

hypothesis of independence of domestic containerization and

type of business cannot be rejected at p = 0.01 but can be

rejected at p = 0.05. The high chi-square value is contrib—

uted to primarily by the durable goods manufacturers. They

report only about two-thirds the activity in domestic

freight containerization that might be expected on the basis

of the total sample distribution. The nondurable goods man—

ufacturers, retailers, and forwarders are almost evenly

divided between those who do and those who do not use

domestic containers.



T
a
b
l
e

3
6
.

C
o
n
t
i
n
g
e
n
c
y

t
a
b
l
e
s

f
o
r

c
h
i
-
s
q
u
a
r
e

t
e
s
t

o
f
H
y
p
o
t
h
e
s
i
s

9

 D
o
e
s

y
o
u
r

f
i
r
m

s
h
i
p

o
r

r
e
c
e
i
v
e

c
o
n
t
a
i
n
e
r
i
z
e
d

f
r
e
i
g
h
t

i
n
d
o
m
e
s
t
i
c

t
r
a
d
e
?

x
=

9
.
2
3
0

D
o
e
s

y
o
u
r

f
i
r
m

s
h
i
p

o
r

r
e
c
e
i
v
e

c
o
n
t
a
i
n
e
r
i
z
e
d

f
r
e
i
g
h
t

i
n

f
o
r
e
i
g
n

t
r
a
d
e
?

x
=

1
.
9
7
6

D
u
r
.

M
f
g
.

5
0

Y
e
s

2
0

 

T
o
t
a
l

7
0

C
a
n

r
e
j
e
c
t

H
0

T
y
p
e

o
f
F
i
r
m

N
o
n
d
u
r
.

M
f
g
.

R
e
t
a
i
l
e
r

F
o
r
w
a
r
d
e
r

1
8

1
7

1
0

1
8

1
5

1
3

3
6

3
2

2
3

o
f

i
n
d
e
p
e
n
d
e
n
c
e

b
e
t
w
e
e
n

v
a
r
i
a
b
l
e
s

a
t

p

C
a
n
n
o
t

r
e
j
e
c
t

H
O

o
f

i
n
d
e
p
e
n
d
e
n
c
e

b
e
t
w
e
e
n

v
a
r
i
a
b
l
e
s

a
t

p

D
u
r
.

2
6

Y
e
s

4
5

 

T
o
t
a
l

7
1

M
f
g
.

N
o
n
d
u
r
.

M
f
g
.

R
e
t
a
i
l
e
r

F
o
r
w
a
r
d
e
r

9
1
0

7

2
8

2
2

1
7

3
7

3
2

2
4

C
a
n
n
o
t

r
e
j
e
c
t

H
O

o
f

i
n
d
e
p
e
n
d
e
n
c
e

b
e
t
w
e
e
n

v
a
r
i
a
b
l
e
s

a
t

p

T
o
t
a
l

9
5

6
6

LOH

OO

00

II II

T
o
t
a
l

5
2

1
1
2

1
6
4

=
0
.
0
5
.

 

218



  

219

In foreign shipments the chi-square value of 1.976

indicates that the hypothesis of independence of container-

ization and type of business cannot be rejected at p = 0.05.

Roughly, twice as many firms use foreign containerization as

those who do not in each business category.

The relationships of both business type and size

were developed in a two-way analysis by the computer program.

It required eight tables of computer output. Only one table

is included as representative of the hypotheses tests in

Appendix B as Table 53.

Test of Hypothesis 10

Hypothesis 10 (HO): The use of containers by

Freight Users in either domestic or foreign service is

statistically independent of the relative sizes of the

businesses.

The hypothesis is tested with four 2 x 2 tables

related to domestic freight and four 2 x 2 tables concerning

foreign shipments. Each of the durable goods manufacturer,

nondurable goods manufacturer, retailer, and forwarder sec-

tors is tested at larger and smaller size classifications in

Table 37. The chi-square values indicate that the hypothe-

sis of independence between domestic container usage and

size of firm cannot be rejected at p = 0.05 for any type of

firm.
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In the case of foreign containerization, chi-square

values indicate that the hypothesis of independence of rela-

tive size can be rejected at p = 0.01 for both the durable

and nondurable goods manufacturers. The hypothesis cannot

be rejected at p = 0.05 for retailers or forwarders. Use of

containers in foreign service is significantly greater among

the larger firms in the two manufacturing sectors than among

their smaller counterparts. More of the larger forwarders

than might be expected reported that they do not engage in

foreign containerization. However, these respondents may

not engage in any foreign freight forwarding activity.

Test of Hypothesis ll

Hypothesis 11 (HO): The use of containers in either

domestic or foreign service is statistically independent

of the type of Freight User activity (shipper, consignee,

shipper and consignee, or forwarder).

The hypothesis is tested with two 2 x 4 contingency

tables as shown in Table 38. The chi-square value of 2.073

indicates that the null hypothesis of independence of con—

tainer usage and freight activity in the domestic area

gepppt be rejected at p = 0.05. Likewise, a chi—square

value of 1.030 signifies that the hypothesis cannot be

rejected at p = 0.05 in the case of foreign shipments. With

the exception of a higher than expected usage by forwarders

in domestic shipments, all of the cell observations are
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close to what might be expected on the basis of sample

distributions.

One of the four computer printout tables which was

used to develOp the contingency tables is included in

Appendix B as Table 55.

Tests for Biases in the

Questionnaire Survey

Bigses in the Order of

Questionnaire Factor Listing

The respondents to the research questionnaire were

asked to indicate their estimate of the relative importance

of each of twenty factors said to be inhibiting growth of

containerization in domestic surface freight shipments. The

possibility exists that the order in which the factors are

listed can bias the survey results. For example, the first-

listed factors might be evaluated as of higher importance

when compared to those appearing farther along in the

questionnaire.

In order to test listing order bias the sequence of

factors was reversed in most of the questionnaires that were

sent out with the follow—up mailing. Whereas the factor,

1. NONSTANDARD CONTAINERS was first in the original mailing

(Form I), and the factor 20. INTERMppAL RIVALRY was last,

the whole list was inverted (Form II). The question on

intermodal rivalry became the first one in the follow—up

mailing. The punched cards used for data input in the
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computer programs were coded to identify which form was

returned.

A comparison of the replies from the two forms is

shown in Table 39. The factors are ranked by within group

means, as had been done in testing Hypotheses l-A through

6-A, and Kendall's coefficient, W, was determined. On the

basis of the chi-square value = 35.0 and degrees of free-

dom = 19, the hypothesis of differences in rankings for the

two lists can be rejected at p = 0.0l+. Five of the first

six ranked factors appear at the top of both lists. Four of

the last six factors appear at the bottom of both lists.

However, there is some indication of the possible effects

of list reversal: Factor 20 (Intermodal Rivalry) moved from

13 to 8th place in relative importance and Factor 3 (Distri—

bution of Benefits) moved from 7th to 18th place in Form 11

results. Overall, the displacements were not sufficient to

be considered significant.

Differences in the populations comprising the two

questionnaire form sectors could have affected the test

results. Since there were only 44 replies used for each

type form received after the second mailing, segregation

into respondent activity sectors would have resulted in

sample groups too small to be meaningful. The test which

was performed can be used to indicate with some degree of

assurance that the order of listing of factors was not an

important bias in the results Obtained.
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Table 39. Ranking by within group means to test bias of

factor listing ordera

Initial Reversed

Factors Form I Form II

14. Inadequate Rate Structure 1 l

15. Empty Container Traffic 2 l

2. Investment Requirements 3 7

7. Inadequate Container Interchange 4 6

1. Nonstandard Containers 5 4

18. Labor Resistance 6 3

3. Distribution of Benefits 7 18

17. Shipline Leadership 8 13

4. Divided Carrier Responsibility 9 10

19. Inefficient Cube vs. Vans 9 l4

6. Intermodal Ownership Forbidden ll 14

8. Container Chassis & Shortages 12 8

20. Intermodal Rivalry 13 8

11. Existing TOFC Investments l4

13. Government Regulation 15 16

9. Terminal Holdups 16 10

12. Lack of Government Leadership 17 20

10. TOFC Alternative 18 10

16. Lack of Motor Carrier Support l9 l7

5. Lack of Land Bridge 20 19

Number in Sample 44 44

Sum of Squares = S = 2446

Kendall's W = 0.920

x2 = 35.00

Can reject hypothesis of differences in rankings<§ p = 0.01+

—_

aRanking: l = Most Important Factor.
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Biases in Replies to the Fp1low-Up

Mailing

Students of research by questionnaire comment that

replies to follow-up mailings can be biased when compared to

results of initial mailings. Differences in the level inter-

est in the survey subject are given as one cause of bias.

This study‘was monitoredwfor such bias by coding the com-

puter data cards representing questionnaires received before

and after the follow-up mailing. Replies obtained from the

Freight User category were segregated and ranked according

t0'within group mean values indicated for the 20 factors

said to be influencing growth of domestic containerization.

The rankings of the two groups are shown in Table 40. Deter-

mination of Kendall's W and the chi-square value suggest

that the hypothesis of differences in rankings between the

groups can be rejected at p = 0.0l+. The tOp six factors

appear in the rankings of both groups and four of the bottom

six factors are similarly ranked.

Here again differences in the subsector makeup of

the two test pOpulations could have an important influence

on the analysis. However, in view of the results, it can

be stated with reasonable assurance that the need for a

follow-up letter to elicit replies did not significantly

bias the findings of the study.
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Table 40. Ranking of factors by within group means to test

bias of follow-up mailinga

Initial Follow-Up

Factors Maining Mailing

14. Inadequate Rate Structure 1 3

18. Labor Resistance . 2 l

15. Empty Container Traffic 3 2

l. Nonstandard Containers 4 3

11. Existing TOFC Investments 5 6

7. Inadequate Container Interchange 6 5

10. TOFC Alternative 7 12

20. Intermodal Rivalry 8 ll

8. Container Chassis & Shortages 9 7

4. Divided Carrier Responsibility 10 10

19. Inefficient Cube vs. Vans 11 7

2. Investment Requirements 12 12

9. Terminal Holdups l3 16

17. Shipline Leadership 14 12

3. Distribution of Benefits 15 18

13. Government Regulation 16 12

6. Intermodal Ownership Forbidden l7 9

16. Lack of Motor Carrier Support 18 17

12. Lack of Government Leadership 19 20

5. Lack of Land Bridge 20 19

Number in Sample 107 27

Sum of Squares = S = 2478

Kendall's W’= 0.932

x2 = 36.19

Can
~

reject hypothesis of difference in rankings<§ p = 0.01+

 

aFreight Users replies only.

Important Factor.

Ranking: 1
—

—

Most
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Summary of Replies to an

Open-Ended_Question

It was recognized that the 20 factor questionnaire

concerning inhibitors to growth of domestic containerization

could not be all inclusive. To allow recognition of addi-

tional factors by respondents, the following open-ended

question was posed:

If there are any factors which have not been

covered in the questionnaire which you feel are

important in inhibiting growth of containerization

in domestic surface movements, or if you have any

additional comments to offer, please note them on

the remainder of this sheet.

Some comments merely gave further emphasis to the

factors listed in the questionnaire. Some offered strong

disagreement as to the validity of given factors. Comments

were made which relate primarily to marine or air movements.

Those concerning labor impediments were mainly directed to

dockside activities. Some remarks offered additional in—

sight into the factors presented in the study. These latter

points, as well as those which had not been considered in

the questionnaire have been roughly segregated into four

categories (which are not mutually exclusive). They are

quoted below pretty much as stated.

Economic Factors

ggrt Authority: Containers are designed to

withstand stacking and sea voyages. It is not

necessary to have such strong, heavy equipment

for domestic movement, with resultant loss of

cubic space as compared to a truck body of the

same weight.
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Motor Carrier: The cubic limitations of the

container combined with the motor carriers pro-

portion of the through movement does not provide

a profit.

Motor Carrier: In most Of the container

interchange contracts we have had occasion to

review, we feel the charges for rental, etc.,

are unrealistically high: in many instances

4 to 5 times our daily cost Of owning trailers.

Rai1j§arrier= The railroads should not be

expected to handle steamship line containers free-

Of-charge from port area to inland loading points

unless the steamship lines are willing to relieve

the railroads of per diem payments while containers

are under load. Steamship lines . . . also vigor-

ously protest the application of charges for the

handling Of empty containers to inland loading

points.

Equipment Supplier: For rail or highway

carriers to abandon the wheels at some point Of

the trhough haul, absent a sound Operating reason,

would be the height of economic folly. It must

be remembered that you don't "leave the wheels

behind," in the popular misconception, you "send

the wheels ahead." Simple arithmetic reveals

that for a captive road-rail-road containerized

Operation between Chicago and New York, Operating

six days a week, at least two more sets Of wheels

are required than sets Of containers. If the

pairs of points are increased, the excess of

wheels also increases.

Equipment Sgpplier: Demand for the "Flexi-

Van" rail cars for hauling containers has fallen

because railroads don't want or can't afford to

make the capital investment required. This system

is practical and ties in well with the Ocean

container carriers.

Equipment Supplier: Perhaps you should look

a little closer at the "Operating difficulties"

incurred by Operators requiring container hand-

ling facilities at too many smaller stations:

utilization rates suffer because of the complex-

ities of having various types Of idle ground

support equipment available at major container

stations.
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Retailer: We have found a marked reluctance

on the part Of carriers, whether they be rail or

truck, to be responsible for loss or damage in a

container. The general approach has been that

the other carrier or shipper or receiver contrib-

uted to the damage and therefore, they were not

liable. If the rate structure is such that you

have taken into consideration additional liability

and high rate, it is not advantageous to use con-

tainers, or to push this media.

Retailer: There is not an economic approach

for containerization in the food industry other

than TOFC.

Equipment Supplier: The proven transportation

savings through use of containers by railroads

only applies to unit train or trainload Operations

and not in normal train service.

Port Authority: Lack of proper motor carrier

published tariffs for containers in Midwest and

lack of import/export rate system for Great Lakes,

allowing discriminatory rates favoring other coasts

inhibits Great Lakes from contributing to container

movement's growth in the national transportation

picture.

Forwarder: NO one (or at least very few) does

anything to reduce the gross waste and inefficiency

in the traffic area. Rate increases go into prices

and customers complain very little--no complaints

from shippers, consignees and the consuming public

means no action. Problem combines public apathy

to the cost Of transportation with the inadequacy

Of many traffic people.

Equipment Considerations and

Availability

Motor Carrier: One major motor carrier prob-

lem is inadequate maintenance of containers and

chassis On the part of ocean carriers owning this

equipment.

.Forwarder: The imbalance of traffic almost

precludes our investing in containers for our own

use. However, if there were ways around this

imbalance, such as are present in TOFC movements,

whereunder we can rent or lease trailers from the

railroads in a onedway movement, there would be
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many instances where we could take advantage of

containerization benefits.

Rail Carrier: There are enough standard

containers in service to satisfy existing needs,

however, the real problem we experience is the

lack of standard chassis.

Motor Carrier: We have eXperimented with

"twin-twenties“ (tandem 20 foot containers) and

found that mechanical problems of joining (and

uncoupling) into 40 foot road trailers more than

Offset any economics in our Operations.

 

Eguipment Supplier: Lack of standard inter-

change agreements (for containers) between all

modes inhibits containerization growth.

Rail Carrier: Steamship lines stand to bene-

fit from intermodal and containerized transporta-

tion as much or more than anyone but they do not

seem willing to provide adequate equipment for

rail and highway requirements.

 

Forwarder: The sad truth is that many con-

tainers simply are not designed for the cargo

they are supposed to carry. Once you achieve

good container design, then the containers are

no longer intermodal.

Motor Carrier: Motor carriers do not want

to get involved with containers that do not

provide for about the same cube as their Own

equipment. They do not care to handle units

coupled together as a unit.

 

Coordinative Activities

Retailer: Primary deficiency appears in the

lack Of a unified approach from various transport

segments. Possibly a nudge in the form of a

governmental grant or subsidy would establish a

workable goal.

 

Eguipment Supplier: Containerization, as an

intermodal concept is obviously most practical.

Political reasoning, however, will most certainly

delay truly economic intermodal transportation

systems from being develOped. Unfortunately,

those involved are a long way from reaching

agreement between themselves.
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It is this writer's Opinion that the

Department of Transportation will be forced, or

at least should be forced, to take a far more

active part in directing this crucial industry,

but regret that they are not doing so at the

present time. Handing down authority through

the associated bodies is not the answer. No

common agreement can ever be reached when

responsibilities are not delegated with total

understanding Of what is involved.

Eguipmentggppplier: One of the main reasons

for the lag in containerization at the present

time is the unwillingness of inland carriers and

shippers to get together.

Retailer: A 20 foot container program would

be most helpful in consolidating LTL shipments

at major supplier cities. The time required to

consolidate a full load for a 40 foot container

is too great and impedes our scheduling of in-

bound merchandise. A container could be dis-

patched more frequently and the cost remain the

same if our container were married with another

container routed to the same city.

Motor Carrier: Shiplines sell by cube,

thereby encouraging shippers to load to full

capacity without regard to weight restrictions

which must be met by highway users. Example:

100,000 pounds loaded in 20 foot container;

must transfer to multiple vans, thereby defeat-

ing concept of containerization.

Retailer: A pick-up system is needed.

Containers take up too much space after empty—

ing--there is too long a wait for pick~up.

Containers are no good for short haul freight.

 



233

Government Regu1ation

Forwarder: The most significant factor is

interference of the Government through ICC, CAB,

and PUC controls which overprotect the sick, Out-

dated transportation companies. If forwarders

were able to issue tariffs rather than utilize

ICC controlled present tariffs, then container-

ized mode would flourish. However, at present,

the existing common carriers can block the

growth simply by overpricing their services and

making a containerized rate non-competitive.

Motor Carrier: A serious problem in domestic

transportation is the lack of uniformity in state

regulations in regard to equipment.



CHAPTER V--FOOTNOTES

1D. J. Wright, Jeremy D. Finn's Multivariance--

Univariate and Multivariate Analysis of Variance and Covari-

ence: A FORTRAN IV Program. Issued as "Occasional Paper

No. 8" (East Lansing, Michigan: Office of Research Consul-

tation, College of Education, Michigan State University,

March, 1970). Based upon documentation by Jeremy D. Finn,

Department of Educational Psychology, State University of

New York at Buffalo.

2A. R. Holdridge, Technical Report NO. 12: Four-

Dimensional Contingency Tables--NUCROS (East Lansing,

Michigan: Computer Institute for Social Science Research,

Michigan State University, February, 1968).

3L. L. Chao, pp. 288-292.
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CHAPTER VI

SUMMATION OF THE STUDY

The previous chapters have been concerned with pre-

senting a stepwise description of the research project. From

a search Of current literature, twenty factors were develOped

which are claimed to be inhibiting growth of containerization

in domestic surface freight shipments. A questionnaire was

submitted to representatives of Freight User, Freigh Carrier,

and Containerization Equipment Supplier sectors for their

evaluation Of the relative importance Of these factors.

Questions were also asked concerning Freight Users' activ-

ities relating to containerization. Questionnaire replies

were analyzed in order to test hypotheses relating to details

of the domestic containerization growth problem. It remains

now to form a summation which will Offer useful guidance for

those who are concerned with develOping solutions to the

problem.

A structured interview outline was develOped to

relate the Opinions and recommendations of those actively

involved in containerization to the findings of the research.

Men representing different Outlooks were interviewed and

their comments are consolidated in Appendix C.
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Summary of the Study Findings

Underlying Cogeiderations of

Factors Inhibiting

Containerization

The points summarized in this section relate to the

results of the tests of Hypotheses l-A,B through 5-A,B.

They concern the evaluation by the test pOpulation of the

20 factors said to be inhibiting growth Of domestic surface

containerization.

In order to develOp a rough guide to the underlying

considerations involved in ranking of the factors, a simple

correlation exercise was performed. In Chapter IV the 20

factors were divided into five categories.1 The groupings

were as follows:

1. Economic Factors:

INVESTMENT REQUIREMENTS

DISTRIBUTION OF BENEFITS

TERMINAL HOLDUPS

TOFC ALTERNATIVE

EXISTING TOFC INVESTMENTS

INADEQUATE RATE STRUCTURES

EMPTY CONTAINER TRAFFIC AND TARIFFS

INEFFICIENT CONTAINER CUBE vs. VANS

2. Equipment Availability:

NONSTANDARD CONTAINERS

CONTAINER AND CHASSIS SHORTAGES

3. Government Regulation:

GOVERNMENTAL REGULATION

LACK OF GOVERNMENT LEADERSHIP

INTERMODAL OWNERSHIP FORBIDDEN

4. Labor:

LABOR RESISTANCE
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5. Coordinative Activities:

LACK OF LAND BRIDGE

DIVIDED CARRIER RESPONSIBILITY

INADEQUATE CONTAINER INTERCHANGE

LACK OF MOTOR CARRIER SUPPORT

SHIPLINE LEADERSHIP

INTERMODAL RIVALRY

Elements Of these groupings were assigned the rank-

ings of factor importance from the Freight User, Carrier,

and Equipment Supplier sectors as shown in Table 28-B.2 An

"index-number" dependent upon the location Of the factors in

the rankings was determined for each factor grouping. The

derived relative levels of concern are indicated in the

listing below, with the most important group shown at the

 

 

 

top:

Eqpipment

Users Carriers §gppliers

Most Economic Economic Economic

Important

Labor Labor Labor

Equipment Coordination Coordination

Coordination Equipment Equipment

Least

Important Government Government Government

It is not unexpected that economic considerations

would be considered by all sectors as being most important

in inhibiting growth of domestic containerization. The rank-

ing of "Labor" as second most important does not fit with

the comments Obtained in personal interviews. There was

agreement that labor is a problem in dockside activities

relating to container movements but it was not considered



238

highly important where motor and rail movements are involved.

When making an evaluation the respondents may have been in-

fluenced by militance among dockside workers.

Except where Freight Users show greater emphasis on

importance of equipment availability than on coordinative

activities, the basic considerations appear to be pretty

much agreed to by all the major population sectors. The

lesser importance Of government regulation is particularly

noticeable in all rankings.

Discueeion of Tpp-Ranked Factors

The summary discussion will be limited to those

factors ranked highest with respect to individual relative

importance. Table 28-B shows surprisingly close agreement

in tOp rankings.3 The reader can satisfy his particular

interests by examining the rankings further and also by

digging into relationships which develOp as the pOpulation

is broken down differently in Tables 29 through 31.

Factor 14. INADEQUATE RATE STRUCTURE is considered

highly important in inhibiting growth Of domestic container-

ization. Furthermore, there is very close agreement as to

the relative importance of this factor, based upon mean

values of 1.85, 1.79, and 1.89 for the User, Carrier, and

Equipment Supplier segments, respectively. It cannot be

concluded, however, that judgments are made on the same

grounds. Users look for more rate incentives to use con-

tainers. Carriers disagree on how the savings should be
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distributed and whether costs justify rate reductions.

Equipment Suppliers may recognize the problem through their

association with the other two sectors.

Factor 15. EMPTY CONTAINER TRAFFIC is listed about

equally in line of importance with the LABOR RESISTANCE

factor. In Table 31 the motor, rail, and air carriers all

put the "dead head" factor at the top of the list, while the

less-affected marine carriers put it fourth. Empty container

traffic appears most bothersome to the motor carriers, who

assign a mean value Of 1.48 (on a scale of 5) to this factor.

Rails are close behind with a 1.66 mean. An interview com-

ment that the "dead head" problem is also present for trail-

ers used in TOFC piggyback is pertinent. SO is the comment

that empty hauls can best be cured by marketigg.

Factor 1. NONSTANDARD CONTAINERS appear to be an

important problem to Users and Carriers but less important

to Equipment Suppliers, as indicated in Table 28-B. The

listings in Table 31 indicate that the problem is most

important to the motor group and of comparatively little

importance to the marine sector. Interviews and answers to

the Open-ended question bear out the concern of the motor

carriers, who have little flexibility in their equipment to

c0pe with nonstandard boxes. On the other hand, the marine

carriers appear less concerned because they generally own

their containers, or at least control and limit the choice

0f container size to the limitations of containership cell

dimensions.
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Factor 7. INADEQUATE CONTAINER INTERCHANGE finds

close agreement among all three sectors, both in terms Of

ranking and in between mean comparisons. The problem is

probably most pronounced where marine shipments are involved

since the need to match ownership of a container with owner-

ship of the vessel scheduled to make the trip can result in

missing the vessel departure. An exchanged container would

have served the shipper's purpose just as well. Frequent

comments concerning the need for container pools reflect

concern over this factor.

Factor 11. EXISTING TOFC INVESTMENTS show agreement
 

between Users and Equipment Suppliers that this is the next

most important factor but the Carriers give it a consider-

ably lower priority (mainly because of very low ranking by

the marine sector). A practical demonstration of the influ—

ence of existing investment is the decision by the Southern

Railroad to promote container services, partly because they

had pg£,previously invested in TOFC piggyback. On the other

hand, rail carriers who have heavy investments in TOFC

piggyback equipment which may be incompatible with COFC

container service resist the change.

There is no point in rehashing the details of all

of the hypotheses tests, but some overall generalizations

should be worthwhile. With one exception, ranking of the

factors according to relative importance is not greatly

influenced by how the population is segmented. The
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exception: the comparative size of the firm.within a given

business type apparently makes a difference in the respon—

dents' outlooks:1 The durable goods manufacturers have the

closest agreement between firm size segments (Kendall's

W = 0.874) while the forwarders are farthest apart (Ken-

dall's W = 0.700).

‘When agreements on relative importance of individual

factors are examined (Hypotheses l-B through 5—B) there is

less uniformity of judgment. The major subgroups (User,

Carrier, and Equipment Supplier) are not in agreement on

four factors which have statistically significant differ-

ences. Size within the business type subgroup is related

to significant differences of evaluations on two factors.

The most Obvious differences in individual factor evalua-

tions occur in the carrier group, where eight significant

differences are listed.5

In the overall view of the evaluations of factors

reported to be inhibiting growth Of domestic containeriza-

tion it can be said that there is general agreement as to

the relative importance of the various factors, regardless

of how the pOpulation is segmented, but close inspection

reveals points of significant differences. The general

agreement relates to the common primary concern over eco—

nomic considerations while the individual differences re-

flect special needs of the various pOpulation segments.
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Relationships in Containerization

W

 

The most Obvious relationships develOped from the

survey will be discussed first. Among Freight Users who

engage in containerized traffic, only 8 of the 136 respon-

dents stated that they own most or all of the containers

in their use. The other obvious relationship concerns the

containerizability of Freight Users' goods. Only 4 out of

164 respondents did not state that some or all of their

goods was containerizable. Therefore, judgments as to con-

tainerizability of goods do not appear to be important in

inhibiting growth of domestic freight containerization.

In the review of literature it was brought out that

containerization first develOped in the domestic area and

that a short time ago it began to enjoy a rapid growth in

the foreign traffic sector. Hypothesis 6 eXplores the pos-

sibility of a relationship between firms' use Of container-

ization in foreign shipments and their use of the art in

domestic movements. The conclusion is that there is a weak

relationship between use of containerization in the foreign

and domestic freight sectors (can reject Ho of independence

between variables at p = 0.05). Whether this relationship

is due to the early existence of domestic container traffic

or whether foreign practice begets domestic practice cannot

be stated. However, the indicated inter-relationship sug-

gests that those who would benefit in either of the sectors

should work together for common gain.
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The possibility that TOFC piggyback use would be

related to domestic containerization was eXplored in testing

of Hypothesis 7. The relationship does not appear to be

significant.6

When use Of containers is segregated according to

business types among Freight Users there is a weakly signif—

icant relationship (at p = 0.05) in the domestic area, pri-

marily because of lagging interest by the durable goods

manufacturers. In the foreign shipments field, however,

there is no significant relationship.7 Both the durable and

nondurable goods manufacturers show significant relation-

ships between business §jge and use of containerization in

foreign freight. The smaller firms are less inclined to use

containers than might be eXpected on the basis Of the total

sample size. There are no other significant relationships

in either foreign or domestic movements in this size com-

parison.

Finally, segregating the Freight User pOpulation

according to freight activity (shipper, consignee, shipper

and consignee, and forwarder) reveals no significant con—

tainerization relationships in either domestic or foreign

freight.

Additional Factore from Open-

Ended Question and Interviews

There were a few factors presented in answers to the

Open-ended question and in the interviews which were not

considered in the questionnaire. An important item is the
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difficulty of assigning liability for damage to containers

or their contents. This was inferred but not spelled out in

Factor 4: DIVIDED CARRIER RESPONSIBILITY. The problem is

particularly bothersome to both the shipper and consignee.

As stated by one respondent, "the general approach has been

that the other carrier, or shipper, or receiver contributed

to the damage and therefore, they were not liable." Since

the containers are kept sealed as much as possible to reduce

pilferage and damage, the problem of concealed damage is
 

aggravated. The problem is further compounded by the lack

of established rules or agreements for sharing or assigning

liability. One solution is Offered by the "integrated for-

warder" who assumes liability for all segments of the trans-

fer which he controls.

Another factor mentioned is a general lack of inter-

est by shippers. This was reinforced with comments that

"few do anything to reduce the gross waste and inefficiency

in the traffic area," and "motor carriers don't feel pres—

sure from shippers to move containers." The problem is

approached in Factor 20 Of the questionnaire, INTERMODAL

RIVALRY (no carrier sells intermodal Operations: each one

tries to sell his own mode). By a small margin the User

sector feels this situation is more important than do the

Carrier or Equipment sectors, and it falls about midway in

the ranking of all factors.
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At least one more factor is indicated: lack of

familiarity with the practice, especially by shippers. Two

comments that relate to this problem are, "the main problem

is going to be the training of people," and "specialists

being assigned by the various modes and liaison develOped

between the modes will create communication, the lack of

which is a problem now."

Conclusions

The Methodology

First, a few conclusions are in order with respect

to what has been accomplished with the research methodology

employed. Limitations of the research will be discussed

separately. In determining the relative importance of

factors inhibiting the growth of domestic containerization

the researcher is faced with (a) a diversity of Opinion

concerning a large number of factors, (b) a heterogenous

pOpulation with diverse interests in freight activity, and

(C) a population which is spread widely across the country

and whose geographic location might influence Opinion in

the study area. The first conclusion is that in the face

of these conditions, the survey questionnaire has proven to

be a satisfactory research tool for the develOpment of an

identifiable set of evaluative relationships.

The second conclusion is that the use of an equal

interval numerical rating scale is a useful tool for quan-

tifying opinion concerning an intensity factor involving
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levels of importance. The results of numerical rating can

readily be used as input to a broad range of available com-

puter programs. Considerably greater depth of analysis is

available through the use of these programs than could be

obtained without a quantitative approach.

Finally, the limitations of unstructured, Open-ended

questions are apparent. The results are difficult to quan-

tify and often even difficult to correlate. Diversity of

Opinion can be recognized but it cannot be readily measured.

The main advantage of such questions is that they often

uncover areas that might not have been considered if the

investigation had been completely structured.

Conclusions Derived From the

Study

A number of conclusions have been built into the

summary of the study and they will be mentioned only briefly

to avoid repetition. Other points have not been previously

spelled out but can be deduced from the data presented. The

conclusions are listed without particular regard to order of

importance.

1. Economic considerations are predominant in

influencing and retarding the growth of containerization in

domestic surface freight shipments. The rate structures are

not designed to promote the practice and the carriers do not

believe that there are sufficient savings to justify rate

reductions. The domestic carriers believe that benefits
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accrue primarily to the marine sector when containers are

used in overseas shipments and that they do not share

equitably in handling the domestic portion of such transfers.

A major share of savings occurs at the dockside, where con-

tainerization allows quick turnaround of expensive contain-

erships. A similar savings Opportunity is not available in

the domestic area without the requirement of major invest—

ments for equipment to handle large numbers of containers

expeditiously at the rail terminals.

Empty container traffic is burdensome to the domes-

tic carriers, particularly where it is involved in the

domestic portion of an overseas shipment. Lack of container

interchange agreements aggrevates the problem. Boxes are

often dead headed to a location where available containers

belonging to other owners could be used if exchange were

permitted. Leasing would alleviate the problem if pools

were adequate in size and if lease rates could be reduced

to attractive levels.

A major factor is the readily available alternative

of TOFC piggyback. This is the method in common use where

intermodal transfers are justified. A switch to container-

ization involves effort on the part of the traffic managers,

plus the unmeasured possibility of economic disadvantage.

The benefits are frequently related to Special situations

such as the need for tying a container directly into a pro-

duction line, the need for stacked storage of the boxes, or

some similar need which cannot be met with van trailers.
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The most likely area of rapid develOpment in the

domestic sector appears to be in the use of containers on

unit trains dedicated to mixed TOFC/COFC or all COFC service.

Quick turnarounds made possible with proper handling equip-

ment and tight scheduling can result in deliveries of goods

over long distances (500 miles or more) which cannot be met

by other means. Such service can produce the savings to the

shippers which make containerization attractive to them.

2. It appears that there is need for a set of

"domestic container standards" which can be applied to boxes

which are not intended for overseas transfer. These con-

tainers could be standardized to larger cube dimensions so

as to be competitive with the over-the-road vans. Lighter

construction, where stacking is not required, would allow

them to be built cheaper, thus reducing lease or purchase

costs. The materials would not have to be resistant to the

corrosion of Ocean spray and they might be outfitted with

devices which would make it easier to secure and handle them

in domestic freight yards.

If the 20 foot container is continued in use by

marine carriers it will have to be modified to allow for

easier coupling in order to be more readily acceptable to

the motor carriers. An alternative is to phase out the

smaller boxes and the trend appears to be in this direction.

3. Leadership in the marine container program has

been held by the major ocean carriers. Organized leadership

for container Operations is not evident among the domestic
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carriers. There are differences of Opinion as to whether

TOFC or COFC piggyback should be promoted by the rail car-

riers. The motor carriers would just as soon stay with the

wheeled vans since they feel that they have better control

over the long haul market than they would have if container

usage were to grow. The rail flatcar is capable of provid—

ing cheaper service for intermediate or long hauls.

Governmental agencies have not provided significant

leadership in promoting use of containers. The agencies are

more concerned with day to day regulation than with longer

term development needs of the transportation industry. The

Department of Transportation is just beginning to work in

this area and their Office of Facilitation has some develOp-

mental projects under way.

The trade associations tend to look to the needs of

the modes they represent and there has not been effective

COOperation among them in promoting containerization. Where

cooperative effort has been obtained the results have been

useful. Accomplishments include the contributions to con—

tainer standardization and the Trailer Train approach to

standardized rail cars for piggyback service.

4. Because of the lack of COOperation-there exists

a lack of coordination as well. Boxes moved from the West

Coast without wheels have to be removed from flatcars and

fitted with chassis before being accepted by eastern rail-

roads. The consignee has difficulty in assigning responsi—

bility for damage which occurs to goods in transit.
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Schedules are not coordinated for minimum delays in transfer

at modal interfaces. Container inepections and maintenance

are not coordinated. A container pool similar to the rail

car pool does not exist. Dead head movements are greater

than necessary and equipment utilization rates are less than

optimum. There is no organized nationwide marketing program

to sell the benefits of containerization to the shippers.

There is no program of education in the art for the traffic

managers who make freight decisions. The situations men-

tioned lead to frustration for those innovators who want to

obtain the inherent advantages of containerized shipments.

5. The system is eXperiencing growing pains. Ade-

quate equipment handling facilities have only recently been

installed at the major freight centers and most of these

have been provided primarily for servicing of marine move-

ments. The high equipment costs and lack of capital funds

have limited expansion of handling facilities at inland

locations. Until adequate facilities are available to

handle container traffic the practice will be retarded.

The container itself is still in a develOpmental

stage. Potential buyers are reluctant to make major com—

mitments for equipment that may be economically obsolete

in a short time.

Regulations are still being evolved. The major

regulatory agencies are not in agreement nor are they

coordinated in their task of controlling practices in the
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growing program. Basic principles relating to consolida-

tions, mergers, and intermodal ownership are in a state of

evolution. This situation can affect the long-term roles

played by the transportation sectors in further develOpment

of the art.

Limitations of the Study
 

Thefigeepof a Mail Survey

The mail survey makes it possible to contact a

diverse pOpulation scattered over a broad geographic area.

However, it also has certain inherent disadvantages which

influence the results. Since the questionnaire must be

reasonably short the questions must be structured. There

is no allowance for discussion of all the variations of

meaning and interpretation which may occur to the respondent

in answering a question. This problem is best handled in a

face-to-face interview. For example, a high importance

level was given to the labor resistance factor by all sec-

tors responding to the questionnaire but labor was appraised

as no major problem by those interviewed. It is likely that

the questionnaire was processed with some bias toward prob—

lems in the marine use of containers.

The questionnaire was distributed randomly to pOpu-

lation sectors containing many representatives. An effort

was made to direct it to those in responsible charge of

traffic activities. However, it must be recognized that
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these peOple have different levels of exposure to both

domestic and foreign containerization. The opinions are all

lumped together in average replies which might be signifi-

cantly different than those obtained solely from "experts."

However, a true cross-section of Opinion is available for

anyone who is interested in promoting the art of container—

ization.

Finally, the researcher has no actual control or

firm knowledge concerning who actually fills out the ques—

tionnaire or the circumstances under which it is processed.

An offer of a summary of the findings partly overcame this

problem because the respondent indicated his name and title

on the request form. In some cases the questionnaire was

passed on to someone who may have been less busy rather than

more qualified than the addressee. It can also be assumed

that some respondents gave the questionnaire careful con—

sideration while others just moved down quickly through it

in order to get another piece of mail cleared from the desk

tOp. These factors would tend to make the results less

meaningful and the effect was best countered by the use

of as large a random sample as was practical.

EQBEarametric Statistics and

Behavioral Research

 

The thrust of the research project has been the

gathering of Opinion. Unfortunately, Opinion is not easily

quantified. It can cover a continuum of values on any given

question. The methodology employed assumes that the factor
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of intensity, as indicated by the level of importance choice,

can be approximated closely enough so that arithmetic manip-

ulation of the concensus is acceptable. Since the results

of such manipulations appear logical and explainable, there

is some assurance that the approach has been reasonable and

that the results can be usefully applied.

Researchers in the behavioral area share a common

prOblem of deciding whether to use parametric statistical

methods with nonparametric data. Authorities indicate that

such a choice is justified because the opportunities for

more powerful analysis outweigh the limitations of the non-

parametric test treatments. This study has employed both

approaches and the results do not appear to be incompatible.

However, the reader must be cautioned that validity of the

conclusions is influenced by assumptions of normality of

distribution and homogeneity of variance, neither of which

are readily measured.

Recommendations for Further Work

Research on Economics of

COptainerization

The greatest need for further research is in work

relating to the economics of containerization. Such effort

should help to alleviate the economic problems which are

believed to be most important in inhibiting growth of domes-

tic containerization. More work is needed to quantify the

cost benefits which can accrue to the various modes through



254

containerization. A beginning has been made in test runs

which have demonstrated significant reductions in power

requirements for COFC as compared to TOFC piggyback trains.

A schedule needs to be develOped to show the increased

income derived from stepwise improvements in the time that

rolling stock is in revenue service. Such a schedule could

be used to justify investments in container handling equip-

ment to reduce turnaround time of trains in the freight

yards. Simulations of freight movements by over-the-road

trailer, TOFC piggyback, or COFC transfer could be develOped

to indicate Optimum trip distance for each choice.

Benefits are claimed for freight users through

greater use of containers. Examples of claimed benefits

which need to be quantified in economic terms are reductions

of in-transit inventories, improved damage and pilferage

loss experience, and savings in packaging costs because the

goods are not rehandled. If Operating savings obtained by

the carriers from handling containers are not sufficient to

be passed on in direct rate reductions, then freight users

will have to be sold on containerization because of the

indirect benefits. Some of the freight user organizations

with progressive physical distribution departments can be

expected to develOp economic analyses which will indicate

Whether or not to embrace containerization. However, the

burden of responsibility for much of the economic research

in the areas discussed falls to the rail carriers. In the
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long run they stand to be most concerned with investment

decisions relating to containerization.

A unified systems approach to the national freight

transportation problem is needed.8 The concept of contain-

erization appears to offer possible use as an integrating

tool in the develOpment of such a unified system. Economic

analysis will be required to determine how the benefits of

such an integration can best be distributed in order to

encourage active participation by all the sectors. It may

be that such a broad study would best be conducted by an

impartial private research group or governmental agency.

LOQigtical Studies

Logistical studies encompass both economic and

systems analysis considerations. Logistical studies are

needed in order to Optimize decisions in the implementation

of containerized systems. Following are a few questions

which serve as examples of the type of problems which need

to be solved by such studies.

- How many sets of bogies are needed and where should

they be inventoried to serve a given number of con~

tainers which are distributed to a given pattern of

stations?

- 'What is the Optimum size and layout of a container

marshalling yard needed to serve a given projected

traffic volume?



256

— ‘What are the Optimum equipment handling facilities

for different sized Operations?

- What are the best schedules which can be develOped

for dedicated train service on long hauls?

- ‘Where are the existing and projected centers which

will justify assignment as container handling hubs?

Railroads should take the responsibility for re-

search in the logistical area since the problems relate more

to their activities than to other modal sectors in domestic

freight movements. Research sponsored by trade associations

would help to use available funds more effectively by reduc-

ing overlapping effort.

Research on Eguipment

Further research is needed in the design of the con-

tainers themselves and in the handling equipment to improve

ease of intermodal transfers and to reduce costs. Different

materials of construction need to be develOped in order to

reduce container tare weights, to make them more durable,

and to reduce their cost. Experiments with different cubic

arrangements can lead to greater compatibility between over-

the-road piggyback, and marine modal requirements. Modifi-

cations to meet special needs will help to expand container

use. DevelOpment of internal fittings which can be used to

better secure the loads quickly and cheaply is one such area

Which can be pursued.
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ExPeriments with mini-containers have been described

in the literature. These are modular subunits of the stan—

dard sized containers which can be used for consolication of

less-than-carload lots. They offer promise of savings to

forwarders who may arrange to collect them pre-loaded from

a circuit of customers and then stuff them readily into

containers or truck vans for the long haul. Such minis

containers should also find use on the production line for

consolidation of high value products which are shipped in

less-than-carload lots.

The search for competitive advantage should motivate

the equipment suppliers to promote research on equipment.

Two examples of work in progress are the current develOpment

of light weight boxes for air shipment and the improved

trailers for side-transfer loading of containers.

Coordination by Business

Coordination is the key to any real progress in

domestic container activity. Cooperation among the carriers

will have to improve in order to meet coordinative needs.

Their Work should be directed toward developing a better

understanding of customer wants and of promoting programs

designed to meet these wants. The container offers the

promise of savings to the customer through more efficient

raPid transfer of goods. Wasted motion of dead head traffic

and terminal delays can be reduced by better coordination.

If suppliers coordinate their efforts, leasing, equipment



258

interchange agreements, and nationwide pool arrangements can

provide ready access to containers when and where they are

needed. Domestic and international pool requirements can be

integrated for maximum effectiveness.

Rate structures need to be examined carefully in

order to develOp incentives for container usage and to pro-

vide for an equitable distribution of costs and benefits.

Joint rates are indicated as desirable for freight movements

involving intermodal transfers. The cost of transporting a

box of a given size over a given distance containing a given

weight cargo dictates the use of a freight-all-kinds (FAK)

rate structure. The offer of unrestricted FAK rates will

promote greater use of containers and will eliminate effort

now wasted in examining cargos to Check on commodity

declarations. FAK rates will also reduce paperwork.

A workable means of distributing liability for

losses from damage to goods and equipment is needed. A

program should be develOped for frequently inSpecting and

prOperly maintaining containers. A nationwide tracing and

accounting procedure is needed to assign per diem charges

and to discourage under-utilization of the equipment.

Automated methods which have already been developed for

identification of containers en route should be implemented.

Some business firms now recognize that their phys-

ical distribution needs go beyond the historical rate and

scheduling work of the traffic department. Effective
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physical distribution management can contribute signifi-

cantly to corporate profits. The container can prove to be

a useful tool for those distribution managers who have been

educated to its potential. The equipment suppliers and

carriers can contribute to the education of customers in

the use of containers and intermodalism. The trade asso-

ciations are logical candidates for promoting desired

educational programs among their members.

Coordination by Government

Many businessmen prefer a "hands-off" situation in

freight activities as far as government is concerned. How-

ever, the regulatory agencies need to move beyond day-to-day

regulation as their almost exclusive function and to encom-

pass responsibility for promoting longer range develOpments

in the transport industry. The layers of lawyers need to be

supplemented with peOple who are competent in transport

technology. Governmental nudging may prove to be effective

in promoting intermodal COOperation. An example of such

service is the present program by the Department of Trans-

portation to develOp a common equipment interchange agree-

ment. Success in simplification of documentation and

customs requirements can only be achieved through COOp-

erative efforts of gOvernment and business.

Rate regulation needs to be directed toward pro-

moting overall efficiency in the national transport system

rather than toward protectionism and maintenance of the
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status quo. Joint rates should be encouraged if they pro-

mote efficiency and equitable distribution of revenues.

Forwarders should be allowed more flexibility in setting

rates if they can thereby help to minimize the small ship-

ments prOblem. Growth of freight brokerage organizations

should be encouraged if such a develOpment is determined to

be beneficial to greater transport efficiency.

The limitations of regulation by three major agen-

cies have long been recognized and pressure is growing for

consolidation of their activities. Fragmented regulation

has impeded through service arrangements for container move-

ments. Coordination of containerization in the national

transport structure would be more effective if the regula-

tory agencies themselves were better coordinated. As an

example, guidance from a single transport agency could be

expected to promote equipment standards more suitable to

both domestic and marine modal requirements.

Research and develOpment work which is aimed at

Optimizing develOpment of the national transport system can

best be guided by an organization which has an overall per—

spective. The Department of Transportation has develOpmen-

tal reaponsibility included in its charter. The Department

could encourage COOperation between trade organizations in

promoting containerization and other innovations which will

improve transport efficiency. Research projects can be

underwritten to standardize paperwork, to develOp simula-

tions aimed at economic and logistic evaluations of
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container movements, and to project future transport

requirements. The desirability of combining both develOp-

mental and transport regulation into a single authority

should be assessed by an unbiased study.

Final Note

The entrepreneurship of Malcolm McLean is credited

with the giving birth to the explosive growth of containers

in marine service. Others can be expected to foster ideas

which will bring the full benefits of containerization to

the domestic freight sector. One writer predicts that there

will be more containers than rail cars in service by the

year 2000.9 Innovations in automated handling and storage

10 The containerof containers have already been prOposed.

will be an important link in an integrated national freight

tranSport system of the future. The people who pay the

freight bills will demand the savings that containers can

provide.
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APPENDIX A

INSTRUMENTS USED FOR COLLECTING DATA



MICHIGAN STATE UNIVERSITY EAST musmc- MICHIGAN 48823

 

GRADUATE SCHOOL OF BUSINESS ADMINISTRATION

DEPARTMENT OF MARKETING AND TRANSPORTATION ADMINISTRATION ' EPPLEY CENTER

July 21, 1970

I am a graduate student working on a doctoral degree

in Marketing and Transportation Administration. My research

project involves an analysis of the factors which are

retarding growth of containerization in domestic surface

freight shipments. The enclosed short multiple-choice

questionnaire has been directed to eXperienced businessmen

in order to obtain a meaningful cross section of Opinion in

the study.

The questions are nonprOprietary in nature.

Identity of the survey participant is not shown on the form

and all correspondence will remain confidential. A sheet

is provided which can be returned with the questionnaire

or separately if you desire a report on the results of the

study.

Response from you or another qualified member of

your firm is important to my ability to make this research

project meaningful. A stamped, addressed return envelOpe

is provided for your convenience. I want to thank you for

taking the time to complete the form and return it.

Very truly yours,

Vernon C. Seguin

Doctoral Candidate
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MICHIGAN STATE UNIVERSITY EAST LANSING - MICHIGAN 48823

 

GRADUATE SCHOOL OF BUSINESS ADMINISTRATION

DEPARTMENT OF MARKETING AND TRANSPORTATION ADMINISTRATION ' EPPLEY CENTER

August 4, 1970

Recently I mailed you a short questionnaire relating

to my research on containerization in domestic surface

freight shipments. Since these were sent to men like your-

self in a number of different business categories, your

Opinion is very important to the accuracy of my doctoral

degree study.

Since the previous mailing was conducted so that

your answers would be anonymous, it is possible that you

have already sent in your reply. In this case let me take

this Opportunity to thank you again.

In case my original request didn't reach you, I have

provided another cOpy of the short multiple-choice form. It

should only take a few minutes for you or another qualified

member of your firm to fill out and return it in the en-

closed stamped envelOpe. A sheet is also provided which can

be returned with the questionnaire or separately if you

desire a report on the results of the study.

Even if you feel that only part of the questions

apply to your business, your reply will still be valuable if

not completely filled out. Many thanks for your help in my

study.

Very truly yours,

Vernon C. Seguin

Doctoral Candidate
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MICHIGAN STATE UNIVERSITY

DEPARTMENT OF MARKETING AND

TRANSPORTATION ADMINISTRATION

CONTAINERIZATION is defined as the integration of

commodities into common denominator large metal, wood, or

plastic boxes, such as the standard-sized 8' x 8' x 20' or

similar boxes designed for intermodal transfers. Please

indicate your estimate of the relative importance of each

FACTOR listed below in retarding growth of containerization

in domestic surface shipments. Where the factors considered

may not relate directly to your experience, use your best

judgment in order to answer as many questions as possible.

The degree of importance choice has been scaled as follows:

1. Extremely Important 4. Not Very Important

2. Quite Important 5. Almost No Importance

3. Medium Importance

Circle your choice 1 2 (:> 4 5

RELATIVE IMPORTANCE OF FACTORS RETARDING

DOMESTIC SURFACE CONTAINERIZATION

l. NONSTANDARD CONTAINERS

The existence of nonstandard containers

inhibits intermodal transfers 1 2 3 4 5

2. INVESTMENT REQQIREMENTS

AdOption of containerization requires

a capital investment decision. 1 2 3 4 5

3. QI§TRIBUTION OF BENEFITS

Benefits from containerization may not

be distributed proportionately to

respective participants' investments. 1 2 3 4 5

4. DIVIDED CARRIER RESPONSIBILITY

Responsibility for coordination of

intermodal freight movements is

divided among the carriers involved. 1 2 3 4 5

5. LACK 0: LAND BRIDQ§_

An effective coast-to—coast rail

container land bridge has not yet

been develOped. l 2 3 4
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ll.

12.

13.

14.

15.
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1° Extremely Important 4. Not Very Important

5. Almost NO Importance2. Quite Important

3. Medium Importance

RELATIVE IMPORTANCE OF FACTORS RETARDING

DOMESTIC SURFACE CONTAINERIZATION

INTERMODAL OWNERSHIP FORBIDDEN

Present laws and regulations prevent

common ownership or control of modes. 1

INADEQUATE CONTAINER INTERCHANGE

An effective national container pool

system does not exist. 1 2

CONTAINER AND CHASSIS SHORTAGES

Shortages of containers or chassis/

 

bogey rigs result in shipment delays. 1 2

TERMINAL HOLDUPS

Rail or truck terminal holdups cause

undesirable shipment delays. 1 2

TOFC ALTERNATIVE

TOFC (Trailer on Flatcar) piggyback

service provides an acceptable alter-

native to containerized shipments. l 2

EXISTING TOFC INVESTMENTS

Containerization may not offer suffi-

cient economic incentive for switching

to those who are heavily invested in

TOFC piggyback facilities. I

LACK OF GOVERNMENT LEADERSHIP

Government has supplied little

leadership in promoting container-

ized intermodal traffic. 1

GOVERNMENTAL REGULATION

Governmental regulations and agency

jurisdictional overlaps retard

containerization develOpments. l

INADEQUATgfiRATE STRUCTUR§§_

Through shipment rate structures

are needed to encourage a shift

to containerization. l

EMPTY CONTAINER TRAFFIC AND TARIFFS

Unbalanced traffic and nonstandard

empty container rates contribute to

"dead head“ movement costs. I 2 3 4 5
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17.

18.

19.

20.
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1. Extremely Important 4. Not Very Important

2. Quite Important 5. Almost No Importance

3. Medium Importance

RELATIVE IMPORTANCE OF FACTORS RETARDING

DOMESTIC SURFACE CONTAINERIZATION

LACK OF MOTOR CARRIER SUPPORT

Many truckers believe that eXpanded

containerization would reduce less-

than-truckload and long haul revenues. l 2 3 4 5

SHIPLINE LEADERSHIP

Shiplines have taken major responsi-

bility for promoting containerization

without giving adequate consideration

to domestic sector needs. 1 2 3 4 5

LABOR RESISTANCE

Threat of loss of jobs encourages the

labor movement to impede container-

ization. l 2 3 4 5

INEFFICIENT CONTAINER CUBE vs VANS

Trailer vans offer more efficient

cubic volume per trip in over-the-road

trips than standard containers. 1 2 3 4 5

INTERMODAL RIVALRY

No carrier sells intermodal operations:

each one tries to sell his own mode. 1 2 3 4 5

The remaining questions, which pertain to your firm,

are nonconfidential in nature and will be used only for clas-

sification of the above questionnaire replies. Please turn

to the last page.
'
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A. Check below which category most closely.

represents your firm's vieWpoing in answering a freight

questionnaire.

 

 

USER: Shipper Consignee Forwarder

CARRIER: Motor Rail Marine Air

CONTAINER EQUIPMENT SUPPLIER OTHER--Specify

B. If you checked a USER category in Question A

above, please answer the remaining questions. All others

may proceed to the loose sheet enclosed to offer any addi-

tional comments and to request a report on the results of

the questionnaire.

1. Does your firm ship or receive trailer-

on-flatcar (TOFC piggyback) freight in

domestic trade? Yes NO

2. Does your firm ship or receive con-

tainerized freight in domestic trade? Yes NO

3. Does your firm ship or receive con-

tainerized freight in foreign trade? Yes No

4. If your firm does ship or receive

containerized freight, do you 9wg_

most or all of the containers you use? Yes____ No___

5. Regardless of your freight practices are

some of your goods deemed containerizable? Yes____ No___

6. Please check the most appropriate annual gross sales

bracket for your firm:

Over $200 million $1 to $9 million

$50 to $200 million Less than $1 million

$10 to $49 million

7. Check your major classification (FORWARDERS skip this).

DURABLE GOODS MANUFACTURE (Machinery, transport

equipment, primary metals, wood, furniture, glass,

fabricated products, etc.)

NONDURABLE GOODS MANUFACTURE (Food, beverage,

tobacco, drugs, textiles, apparel, paper, publishing,

chemicals, petroleum, etc.)

RETAILER OTHER--Specify
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. If you desire to receive a summary of the question-

naire results, please fill in your address below and return

it.

NAME

 

TITLE

 

ORGANIZATION

ADDRESS

 

 

Zip
 

If there are any factors which have not been covered

in the questionnaire which you feel are important in inhibit—

ing growth of containerization in domestic surface movements,

or if you have any additional comments to Offer, please note

them on the remainder of this sheet. Your assistance in

filling out the questionnaire is greatly appreciated. Thank

you.

COMMENTS:



INTERVIEW OUTLINE

FACTORS INHIBITING GROWTH OF DOMESTIC

SURFACE CONTAINERIZATION

The purpose of this interview is to help develop a

number of recommended actions to be taken to promote domestic

containerization, in line with findings of the questionnaire

you have been shown. It has been completed by about 300 men

representing freight users, carriers, and containerization

equipment suppliers.

About 98 percent of the freight users claimed that

some or all of their goods was containerizable, but only

about 40 percent stated they shipped or received container-

ized freight in domestic shipments. All respondent sectors

listed the lack of adequate shipment rate structures among

the tOp factors limiting develOpment of domestic surface

containerization. Would you comment on the limitations of

present rate structures and do you have any suggestions as

to how they might be adjusted to promote containerization?

1.

Cost of "dead head" movements and nonstandard empty

container rates are also at the top of the list as problems

in the develOpment of domestic containerization. Are you

aware of any actions being taken and do you have any sugges-

tions to relieve this problem?

2.
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Is labor resistance to containerization going to be

a long-term problem in the domestic freight area? Are there

any encouraging develOpments in this matter?

3.

Nonstandard containers seem to be viewed as a major

problem by all but the equipment suppliers. How may this

situation be relieved as an impediment to growth of contain-

erization in domestic shipments?

4.

Respondents believe that lack of an adequate national

container pool is an important limitation to container move-

ments. Do you feel that this problem will be overcome; if

so, how will it be accomplished and how long would you

expect it to take?

5.
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The situation where responsibility for coordination

of intermodal movements is divided among the carriers in—

volved is viewed as an important factor, primarily by the

carriers. DO you have any suggestions as to how this

arrangement might be improved?

6.

There is some agreement among the carriers and equip-

ment suppliers that Shipline leadership in develOping and

promoting containerization has caused some of the problems

in the domestic freight area. ,Do you believe there will be

a shift in responsibility for develOpment to the domestic

carriers: if not, how can this problem be reduced?

7.

For the most part, governmental regulation and the

lack of government leadership in develOping domestic con-

tainerization are not considered serious factors. .15 there

likely to be any change in the role of government in this

area of freight activity? What might governmental agenCies

do to help in develOpment of domestic containerization?

8.
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After looking over the factors included in the

questionnaire, do you have any additional suggestions on

changes which might be made to aid in develOpment of domestic

containerization? Are there any additional factors which

have not been discussed which are important to the problem?

9.

INTERVIEWEE

TITLE
 

FIRM

ADDRESS
 

 

DATE
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Use

GLOSSARY OF COMPUTER PROGRAM LABELS

Questionnaire Factor or Variable

NONSTANDARD CONTAINERS

INVESTMENT REQUIREMENTS

DISTRIBUTION OF BENEFITS

DIVIDED CARRIER RESPONSIBILITY

LACK OF LAND BRIDGE

INTERMODAL OWNERSHIP FORBIDDEN

INADEQUATE CONTAINER INTERCHANGE

CONTAINER AND CHASSIS SHORTAGES

TERMINAL HOLDUPS

TOFC ALTERNATIVE

EXISTING TOFC INVESTMENTS

LACK OF GOVERNMENT LEADERSHIP

GOVERNMENTAL REGULATION

INADEQUATE RATE STRUCTURES

EMPTY CONTAINER TRAFFIC AND TARIFFS

LACK OF MOTOR CARRIER SUPPORT

SHIPLINE LEADERSHIP

LABOR RESISTANCE

INEFFICIENT CONTAINER CUBE VS VANS

INTERMODAL RIVALRY

of containerization in domestic trade

of TOFC piggyback in domestic trade

of containerization in foreign trade

Ownership of containers

Goods are deemed containerizable

Business size category (larger or smaller)

Durable, nondurable, retailer, other type

Freight activity (User, Carrier, Equipment

Supplier and respective subgroups)
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Label

NONSTD

INVSMT

BENFTS

RESPBT

BRIDGE

IMOWNR

INTRCG

SHORTS

HOLDUP

TOFCAL

TOFCIN

GOVLDR

GOVRGL

RATSTR

DEDHDS

MTRSPT

SHPLDR

LABORR

LOCUBE

RIVLRY

DOMES COFC

DOMES TOFC

FORN CONTR

OWN CONTR-

CONTRIZABL

BUS SIZE

BUS TYPE

FRT ACTVTY



APPENDIX C

FOLLOW-UP INTERVIEW COMMENTS



  

COMMENTS FROM THE FOLLOW-UP INTERVIEWS

The interview questions were developed from prelim-

inary analysis of the original questionnaire replies. Most

of the interviewees were contacted while the writer was

attending a container trade show. Before being asked to

answer specific questions subjects were first shown a c0py

of the questionnaire and were familiarized with generalities

of the research program. The interview questions are listed

below along with a condensation of replies.

Qgestion l: About 98 percent of the freight users

claimed that some or all of their goods was containerizable,

but only about 40 percent stated they shipped or received

containerized freight in domestic shipments. All respondent

sectors listed the lack of adequate shipment rate structures

among the top factors limiting development of domestic sur-

face containerization. Would you comment on the limitations

of present rate structures and do you have any suggestions

as to how they might be adjusted to promote containerization?

 

Comments:

There is no rate incentive on the part of

shippers to go to containers. There doesn‘t

appear to be sufficient economic advantage to

cover investment in new methods and to allow

rate reductions at the same time.

Going to containers increases Operating costs.

The number of bogey/chassis required increases as

points of service increase. Terminal handling

devices are required.
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Motor carriers don't feel pressure from ship-

pers to move containers. Twenty foot containers

present a problem to truckers and they haven't

noted economies which offer reasons to reduce

rates.

The thrust of through rate structures is

mainly directed to overseas traffic. Domestic

rate scales are built around the 40 foot trailer.

Some of the Eastern railroads are restricting

COFC [Container on Flatcar] movements.

We [a rail carrier] have found no limitations

as a result of existing rate structures. You can

load as much freight in a 40 foot container as

you can in a 40 foot trailer and the same rates

apply to either.

Through rate bureaus are needed to determine

what the fair rates should be. A shipper should

be able to call any truck line and obtain a

standardized rate.

Qgestion 2: Cost of “dead head" movements and non-

standard empty container rates are also at the top of the

list as problems in the development of domestic containeri-

zation. Are you aware of any actions being taken and do you

have any suggestions to relieve this problem?

 

Comments:

You have no more problem with dead heading

containers than you have with dead heading trail-

ers. You are going to be "out—of-balance" in

certain cities and it would make no difference if

you handled the traffic in a container or in a

complete trailer.

Unbalanced loads are a problem in any trans-

portation system. Equipment doesn't change the

problem. Balancing loads is a marketing problem.

There are lenty of commodities to fill them [on

back-hauls? if it is advantageous.

Rates will have to include built-in coverage

of the cost of dead head movement. Use of col-

lapsible containers is not an answer.

Container leasors will develOp container pools

to relieve dead head movement costs. This may

reduce the problem by 50 to 60 percent.
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Question 3: Is labor resistance to containerization

going to be a long—term problem in the domestic freight area?

Are there any encouraging developments in this area?

Comments:

There is no particular problem in the truck-

ing industry. More business is welcome to the

truckers. Piggyback [TOFC] has not been a

problem.

There is no labor problem in the domestic

area as compared to the marine area.

In the domestic area, the Teamsters Union

would retain the work, whether containers or

trailers are used. This eliminates the likeli-

hood of interjuristictional disputes.

Question 4: Nonstandard containers seem to be

viewed as a major problem by all but the equipment suppliers.

How may this situation be relieved as an impediment to

growth of containerization in domestic shipments?

 

Comments:

By carriers buying equipment that meets stan-

dard dimensions as approved by the American

National Standards Committee MH-S.

Standards efforts of ANSI and ISO are being

pursued. The nonstandard prOportion of contain-

ers will decline. Lengths of 24 foot, 25 foot,

and probably 27 foot containers will be written

into the standards and the 10 foot length will

be eliminated. There is need to recognize the

need for bimodal containers, such as "air/land,"

for example.

The long—term trend is toward standardization.

Heavier demand for 40 foot containers will force

nonstandard carriers to change.

The equipment suppliers are trying to make

handling and hauling equipment more adaptable.

I don't see any movement toward elimination of

the existing nonstandard fleet.

Differences in endwall strength, etc., is one

area, as compared to another area of standardiza-

tion in length and size. The fleet has to have
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some mix to meet shipper needs. Standards on

size should have flexibility. Standards on

strength, etc., should avoid difficulties in

handling.

Standards must be adhered to, otherwise

planning for handling equipment is a problem.

Development and use of hi-cube domestic

containers measuring 8 foot x 9% foot high x

40 foot long is needed in order to make contain-

ers competitive in low bulk density.

Question 5: Respondents believe that lack of an

adequate national container pool is an important limitation

to container movements. Do you feel that this problem will

be overcome; if so, how will it be accomplished and how long

would you expect it to take?

 

Comments:

A domestic pool is a long way off. We

don't have a true national trailer pool. We

have extensive interline equipment exchange

agreements. We can eXpect the same type of

develOpment for containers.

It will come just as fast as industry can

use containers to its economic advantage and just

as rapidly as handling equipment becomes available.

There is no advantage to an only domestic

pool--you have to include marine carrier needs

to be practical.

The lack of a pool is a very serious retard-

ing factor. An equipment interchange agreement

would help. Lack of interchange agreements between

shiplines needs to be corrected. Economic pressure

will force agreement and pools. The Department of

Transportation is attempting to work out an agree-

ment.

Do not believe a pool will aid at all for the

movement of domestic freight. A container pool

would aid in the handling of foreign freight as

it would cut down on the dead head miles necessary

to secure an empty steamship container now. A

pool situation would be created by a trailer/con-

tainer leasing company becoming so large as to be

able to supply the international industry the
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equipment on a per diem basis such as exists now

with Trailer Train, XTRA or REALCO for conven-

tional TOFC moves. This company would supply the

equipment to the industry "at large" and then

collect per diem from whoever had the equipment

on a particular day through regular railroad

accounting procedures of voluntary per diem

payment.

. There is no lack of an adequate national con—

tainer pool. The leasing companies can easily

fill any void.

Question 6: The situation where responsibility for

coordination of intermodal movements is divided among the

carriers involved is viewed as an important factor, pri-

marily among the carriers. Do you have any suggestions as

to how this arrangement might be improved?

 

Comments:

Shipper associations and freight forwarders

might help the problem. A neutral party of any

kind to handle intermodal business would help.

There are many legal ramifications to through

bills of lading. Marine carriers are protected,

while surface carriers are not [from liability

claims]. There is a need for legislation to make

distribution of damage claims equitable. The ICC

and’Maritime Commission need to c00perate more

closely.

Specialists being assigned by the various

modes and liaison developed between the modes

will create communication, the lack of which is

a problem now.

Question 7: There is some agreement among carriers

and equipment suppliers that Shipline leadership in develop-

ing and promoting containerization has caused some of the

problems in domestic containerization. Do you believe there

will be a shift in responsibility for development to the

domestic carriers: if not, how can this problem be reduced?

 

Comments:

There are two different standards for foreign

and domestic service. Standards will have to be

worked out jointly if the traffic is to be handled
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jointly [intermodally] since each has certain

requirements which are necessary for movement via

his particular mode. For example: (l) the water

and rail carriers need heavier end wall construc-

tion [in containers] than do the motor carriers

because of rougher rides via these two modes and

(2) the water carriers need their containers con-

structed of particular metals which will not

deteriorate while around salt air or water.

These requirements are not needed by rail or

motor.

The railroads will have to be the leader.

Shiplines are going to have to share some of

the savings with surface carriers. Domestic

carriers want a bigger voice in establishment of

standards in fabrication and marking.

The trend is toward increased use of 40 foot

containers; the 20 foot container developed as

the result of marine leadership.

Practically every container will be built

for intermodal Operations. Longevity of equip-

ment may help to offset the cost for marine

containers. Increased domestic movement will

cause increased participation by domestic car-

riers in leadership activities. Shippers will

force c00peration.

Question 8: For the most part, governmental regula-

tion and the lack of government leadership in developing

domestic containerization are not considered serious factors.

Is there likely to be any change in the role of government

in this area of freight activity? What might governmental

agencies do to help in develOpment of domestic containeri-

zation?

 

Comments:

A "hands-off" attitude by governmental agen-

cies would be helpful. However, more active

interest in standardization groups would be

helpful.

Increased effort at coordination of the

individual modes is needed.
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The military has been making attempts at

standardization. The Department of Transportation

is taking an active part in container standardiza—

tion. The Department of Agriculture, Labor Depart-

ment, and others are active participants in con-

tainer standards work.

I see no way the government could aid domes-

tically. This is strictly an economic situation

which will have to be decided upon by a particular

carrier.

The governmental agencies are not sincerely

interested in developing containerization. They

will have to be pushed into it slowly, by all

carriers.

Question 9: After looking over the factors included

in the questionnaire, do you have any additional suggestions

on changes which might be made to aid in development of

domestic containerization? Are there any additional factors

which have not been discussed which are important to the

problem?

 

Comments:

The key [at smaller freight centers] is the

handling equipment. Unless a piece of equipment

can be made available to compete with a piggyback

ramp, you might as well forget about domestic

containerization. The only piece of equipment

presently capable of handling any containers at

an inland point is the Steadman Side Loader. Both

Canadian railroads use this for their domestic as

well as intermodal shipments.

The basic reasons for containerizing domestic

freight are listed below and result in handling

traffic more economically than if handled in a

conventional trailer. (a) Less capital invest—

ment to begin with. You buy fewer wheels than for

trailers since you do not need wheels while the

container is aboard a rail car. (b) Lower center

of gravity for the rail move results in (1) less

lading damage as a result of an easier ride and

(2) less wind resistance enabling the locomotive

to pull more. (c) Lower height of container

loaded on car allows moves not possible for

trailers because of clearance restrictions,

i.e., low tunnels or bridges.
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Lack of overall interest on the part of

shippers. The National Industrial Traffic League

has been very negative toward containers. Under-

utilization of equipment is a problem: lack of

coordination is a problem, especially with rail

cars.

The amount of freight in import/eXport tonnage

is relatively small compared to domestic freight

tonnage. A large prOportion of container freight

originates close to the ports. The international

and domestic container systems need to be inte-

grated.

The main problem is going to be the training

of peOple--exposure of the art to the business

community--solving the problem of availability of

handling equipment.
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