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FOIB«>RD 

'lbese caa. Stwl:les in Maztitims Innovation were 
developed for the Marit:ima Transportaticn Jesearch Board's 
Camd.ttee on Innovation and Technology Transfer in the 
Marit:ima Iniustry. 'lhey are published here in a vol1..111e 
separate :f'ran the Conmittee 's final report because they 
are believed to be of value as an independent reference 
source. Each study traces the develormmt of the selected 
:irmovation, as well as identifying barriers and incentives 
that influenced that developnBlt. 

All facts and opinions expressed in the studies are 
those of the authors and do not reflect the q>inions or 
deliberations of the Camd.ttee, the Board, or the Naticnal 
Ac� of Sciences. 

Edward M. Maceutchecn 
Chairman 
Comnittee on Innovation and 

Techmlogy Transfer in the 
Marit:ima Industry 

Washington, D.C. 
April 1978 

i i i  

Russell R. O'Neill 
Cha.1rman 
Marit:ima Transportation 

lesearch Board 
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SCOPE 

EVOLUTION OF THE CONCEPT AND ADOPTION OF 
THE MARINE AND IN'rERMODAL CON'l'UNE� 

Francis G. Ebel 

� elaborate on the title of this case study , this 
innovation is taken to encompass what amounts to a complete 
transportation system for marine carqo from its point of 
origin to the point of final dest ination utilizing a large 
unit load and without rehandl ing individua l pieces of cargo. 

The e lements of the system include the container itself , 
the container ship , marine terminals , land transport 
vehicles , transfer equipment , integration with other forms 
of transport , and management control systems . 

THE ENVIRONMENT 

The Existing svstem 

Prior to the widespread adoption of containers , the 
existing system of overseas shipment consisted in the 
shipper or freight forwarder loading the commodities into 
truck or rai l  car at his plant , transporting it to the 
marine terminal in the seaport f rom where the water leg 
would begin , discharging from the land vehicle , storage in 
the pier shed awaiting ship arriva l ,  loading into the ship , 
and then repeating the process i n  reverse oEder at the other 
end. In some ports , an additiona l step was involved-
transporting the shipment from the ra ilhead in the port to 
the ship terminal by lighter. Whi le pal lets were coming 
increas ingly into use to reduce the amount of hand labor , 
more often than not packages were handled and stowed 
individually . Planning the stowage in the ship required 
great ski ll. I n most cases a lUmber of different: shipments 
had to be stowed in the same hold , creating the need for 
extensive dunnaging , flooring of f ,  and bulkheading. Since 
different stowage levels in the same ho ld a re served by a 
common hatch , overst:ow was a serious problem. 
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The 'l'ermigal 

Most of the marine terminals in the United states and 
around the world were antiquated and inadequate. '!'hey were 
poorly designed for traffic flow • and transit sheds were 
invariably cluttered and poorly lighted. Port congestion 
was a serious problem in many areas of the world. some of 
this was due to the steamship lines• practice of 
concentrating sailings on a particular day of the week. For 
example • 50 percent of all sailings from the port of New 
York occurred on Friday. a In some foreign ports. ships might 
wait days for a berth. In many cases the terminals were 
publicly owned. or owned by a separate entity. and therefore 
not under control of the steamship line or the stevedore 
contractor who used them. 

The Cargo 

The nature of the cargo itself was a problem. A study 
of longshore labor published by the Department of Labor in 
1 932 defined general cargo as follows: "A large number of 
heterogeneous commodities in an endless variety of 
containers•. The term mechanization carries with it an 
implication of some sort of standard article or repetitive 
operation. As long as the cargo clung to the above 
definition little could be done to apply mechanization. 

The §hip 

T.be miscellaneous nature of the cargo likewise dictated 
the configuration of the ship. which had traditionally been 
designed to carry •anything• •anywhere." The philosophy and 
organization of ship design establishments were not cargo
handling oriented. The usual ship design process consisted 
of taking the owner•s basic requirements in terms of 
carrying capacity and speed. and deriving the dimensions and 
form of the hull to attain the specified characteristics 
with a minimum of power. Whatever came out of this was the 
thing cargo was stowed in. ship form and propulsion 
machinery held top priority. No one person or group in the 
design organization was responsible for the cargo-handling 
function of the ship. Even the overall arrangement of the 
ship was discriminatory. The propulsion machinery. 
n avigating bridge. and crew accommodations were invariably 
located in the full. comfortable midbody of the ship. The 
space left over was good enough for the cargo. Even the 
structural designer tended to be unfriendly. frequently 
decorating the cargo spaces with pillars. frame brackets. 
and other odd bric-a-brac that hindered movement and 
stowage. other cargo inhibitors were sheer and camber in 
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decks, small hatch openings, crude, inadequate hatch 
closures, and lack of decent lighting. 

The cargo-handling gear was accorded a minimum of 
engineering, with the result that it was primitive and 
unsafe. Incredibly, there were no regulatory requirements 
for testing the gear other than those established 
administratively by the Maritime Commission on ships built 
under the Merchant Marine Act of 1 936 . 

stevedoring 

It has been common practice in the shipping industry to 
subcontract the loading and discharge of cargo to a 
stevedoring contractor. In this kind of arrangement the 
party doing the actual work has little or no control over 
the facilities he uses. He must take the ship, the cargo 
gear, and the terminal as he finds them. In some respects, 
his interests are in cpnflict with the shipowner. 

Longshore Labor apd Labor Relations 

Historically, labor relations in the longshore industry 
have been stormy worldwide. Longshore labor unions have 
traditionally opposed the introduction of mechanization or 
labor-saving devices that would result in increased 
productivity, with consequent threat of loss of jobs. 
Waterfront history is replete with horror stories of local 
union rules requiring unnecessary re-handling& and other 
obstructive practices. On the management side , enlightened 
labor relations policies and effective industry�ide 
bargaining were yet to be discovered. strikes were frequent 
and costly. 

Diversity of Control. Lack of Coordination 

�e several elements that make up the cargo-handling 
operation--the ship, the stevedore, and the terminal--are 
controlled by separate entities, each with different 
interests. This has acted as an inhibitor to improving this 
function. Each of the parties had a limited knowledge of 
and appreciation for the other•s problems. There was little 
coordination between the ship designer, the ship operator, 
and the stevedore. 

§teaghip Management 

The management of steamship companies historically has 
been extremely conservative and heavily tradition-bound. 
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sea experience appears to have been the most important 
qualification for managerial positions. Technical training 
and imagination were secondary. Little attention was given 
to research or long-range planning. This deficiency was an 
important factor in the containerization era. 

The Fleet 

A large proportion of the world's merchant fleet had 
been destroyed during WOrld war II. The United states. as a 
result of a huqe wartime shipbuilding effort, had on hand a 
large fleet of ships of prewar desiqn. The Ship Sales Act 
of 1 946 made these ships available to u.s. steamship 
operators, both subsidized and unsubsidized. Since many of 
these ships were virtually brand new and selling on 
attractive terms, the Act was a boon to the unsubsidized 
operator. ·The subsidized operator, however, was committed 
to replacing his ships with new construction. 

'lhe M4riner Program 

Due to this glut of war-built ships, there was vi�ually 
no new cargo ship construction in the United States in the 
postwar period until the Maritime Administration undertook 
the Mariner Proqram in 1 9 50., utilizing Title 7 of the 
Merchant Marine Act. This program was undertaken at the 
urging of the Department of Defense, which had identified 
the need for a fleet of high-speed cargo ships "in 
existenceM for use as naval auxiliaries in time of war. 
Thirty-five of these ships were eventually built, and some 
saw service in the Korean Mar. While these ships did set a 
new eize and speed level for merchant ships., and contained 
many useful refinements, the design was basically no 
different from prewar designs. The Mariner was still a 
typical break-bulk cargo ship. Although at first roundly 
criticized by commercial operators as too large and 
overpowered, thirty of them were acquired by the subsidized 
lines at depreciated prices and proved to be successful. 
For the next decade, the Mariner became the standard of 
comparison for carqo ships worldwide. 

In£lation in Labor costs 

The inevitable postwar inflation in the decade of the 
1 950s brought a severe escalation in labor costs without 
compensating increases in productivity. This was 
particularly marked in the case of longshore labor. In a 
well-documented study• published in 1 9 6 1., MacMillan and 
westfall showed that for the period 1 947 to 1 9 59., longshore 
labor costs had increased by 1 1 8 percent while productivity 
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had actually decreased. A prediction, made by the 
Department of Labor in 1932 , that productivity in this 
industry would likely decline proved to be accurate. In 
other industries, increased productivity had re asonably kept 
up with higher wage rates. For the economy as a whole, 
labor productivity had increased at a rate of 3 percent a 
year during this period. 

summary of the Epvironpeut 

Combining all of the factors and circumstances recited 
iu this review of the shippinq environment in the pre
container era, it became obvious that cargo handling was the 
domiuant weakuess in the system. In addition to the direct 
costs, two other factors further accentuated the problem. 
The wages of shipboard labor were escalating rapidly, and 
this cost • as well as other vessel costs • must be charged to 
the cargo-handliug cost during the ship's stay in port. In 
addition, with the trend toward higher sea speed, the port 
stay assumed a larger proportion-of total voyage time. At 
sea the ship was a very efficient vehicle. In port it was a 
disaster. Depending on the trade, port costs accounted for 
60 percent or more of total systems cost. 

The consequences of this struck the domestic trades 
f irst siuce they were in direct competition with land 
tran sport. Coastal and intercoastal operators went out of 
business. The situation for the operator in foreign trade 
"as also bad • but not as serious, since his competitors were 
in the same condition. still, if profit margins were to be 
improved by cutting costs, the point of attack was well 
identified. The time was right for some kind of 
breakthrough. 

THE CONTAINER REVOLUTION 

The history of containerization is a long one. This 
account is limited to the recent past. 

Much credit must go to the u.s. Army Transportation 
Corps for development of the first extensive container 
transport operation. Motivation came primarily from their 
experiences in the supply of overseas armies during WOrld 
�r II and again in the Korean war. Protection of precious 
cargo during transit and temporary storage rather than 
economics was the principal attraction to the military. In 
the immediate postwar period, with the spectre of huge 
stacks of crushed, torn, and weathered military supplies 
piled high on open wharves around the world still fresh in 
their minds, they turned to the metal container as at least 
a partial solution to their problem. A careful analysis of 
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the full range of military cargo established that 40 percent 
of the total could be containerized to good advantage. �he 
result of their study was the introduction of the OOnex 
container. with standard dimensions suitable for transport 
by sea as well as by truck, rail. and army vehicles. 

Cost is not the overriding factor in military 
operations. Very often. the value of timely receipt of 
critical spare parts and supplies by armies in the field can 
be counted in lives rather than dollars. � protection 
against mechanical damage and weather afforded by the metal 
container constituted a welcome improvement. Not to be lost 
sight of • too. was the larger unit load. with its potential 
for improved ship discharge rates. and quicker ship dispatch 
in severely congested ports such as had been experienced in 
Korea. 

By 1 965 . when our major involvement in Viet Nam began. 
the Army and Air Force jointly owned a fleet of 
approximately 1 0 0 . 0 0 0  Conex containers. As the war 
escalated. this number was nearly doubled. Satisfaction 
with container shipment was so widespread in the military 
that full containership services using van-sized containers 
were introduced to Viet Nam in 1 9 6 7 .  

�ther by coincidence or example, a sudden flurry of 
interest in containerization also appeared in the commercial 
shipping field in the early postwar period. some visionary 
people were predicting the advent of container ships. and 
inventors were flooding the Patent Office with designs of 
containers and transfer systems. �e Maritime Commission 
picked up the idea and built a C-3 vessel equipped with 
overhead deck cranes capable of handling unit loads of up to 
30 tons. However, it was not to be; the commercial shipping 
industry was not yet ready to part with tradition and 
wrestle with the logistics problems and system innovations 
that large-scale adoption of containerization would entail. 

Limited experimentation with commercial use of 
containers during this period was. like the use by the 
military, inspired by the protection afforded by the metal 
box. In this case. security of high-value cargoes against 
pilferage, the universal waterfront disease, was the 
motivation. Conditions for success of containerization 
during this early period were anything but propitious. 
Cargo ships were not designed to handle this type of cargo 
efficiently, with the result that the boxes were frequently 
damaged while being hoisted aboard or during the horizontal 
movement required to stow them in the wing spaces of •tween 
decks. Return cargoes were frequently not available, so the 
boxes had to be returned empty. In spite of the problems 
and the vocal opposition of the ever-present detractors, the 
idea survived. �he military continued to expand its Conex 
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container fleet . and commercially the container held ita own 
in specialized applications. 

sea-Land 

Oddly enough. it remained for a land transportation 
company to strike the spark that flamed into the integrated. 
intermodal transport concept of containerization. �he 
experiment began when McLean Industries, parent company of 
McLean Truckinq • acquired a steamship line. Pan Atlantic 
steamship Company (later renamed sea-land service). Malcom 
McLean. a clever and ingenious businessman. conceived the 
idea of carrying his truc ks on a ship for the lonq haul from 
the Gulf ports to New York. �he concept was developed in 
stages. �e first step. in 1956, consisted in carrying the 
trailers on the spar deck of tankers operating tetween New 
York and Houston. �he feasibility having been demonstrated. 
McLean proceeded with the design of a roll-on/roll-off 
trailership. After carrying the project to the contract 
plan stage. this concept was abandoned and the switch was 
made to the lift-onllift-off principle. 

In 19 57-1958, six c-2 type ships were converted to full 
containerships equipped with shipboard-mounted cranes for 
load and discharge. �he ships carried 226 thirty-five foot 
containers. Four of the six ships were put into service 
between East coast and Gulf ports • and the other two between 
New York and Puerto Rico. Following the usual pattern. 
problema with longshore labor erupted in San Juan. and as a 
result commencement of this service was delayed seV.ral 
months. However. the beauty of this concept was immediately 
apparent. since the highway vehicle was made up of easily 
separable units consist ing of tractor. chassis , and 
container • the ship need only carry the latter, while the 
use of the wheeled highway components could be limited to 
the land seguents of the system. so, the modern 
containership , and the concept of intermodal transport. was 
born. 

The economics of the system were evident. When the ship 
i s  at sea. water transport is the cheapest of all. By 
handling a large unit load, high cargo-handling costs were 
overcame and port time drastically reduced. High cargo
handling productivity, combined with low per-ton-mile cost 
at sea, spe lled success. '!'be subsequent success story of 
sea-land is well known. After this successful coastwise 
venture, the company instituted an intercoastal service in 
1962 , and by 1966 had entered the foreign t rade . 
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NI\IOQ RlvigatiOD C91P'ny 

High cargo-handling and port costs also motivated Matson 
to look into containerization. This company, which operated 
a service between the west Coast of the United states and 
Hawaii, decided sanething had to be done to improve port 
productivity. In 1956, in a JDCWe uncharacteristic of the 
industry, Matson established an in-bouse maearch department 
to analyze their entire operation, with the objective of 
discovering possible improvements to the system that might 
solve their economic problems. Using sophisticated systems 
analysis techniques, including a computer fleet siJDUlation 
model, they were able to test a wide variety of changes to 
the system. Tbe study led to the adoption of 
containerization. 

At this point Matson made a further departure from 
customary practices of steamship companies by setting up 
their own engineering department to develop the details of 
their container system. Like sea-Land, Matson introduced 
the new system cautiously by carrying containers on the deck 
of conventional freighters. The success of this venture in 
1958 led to the conversion of a C-3 type ship, the Hawaiian 
Citizen, to a full cellular containership. The ship went 
into service in 1960. 

There were differences in the Matson and sea-Land 
systems. Instead of the shipboard-mounted cranes used ty 
sea-Land, Matson developed special terminal cranes which 
could also be used to handle other types of cargo. In this 
particular aspect, the Matson system has become the general 
practice. A detailed analysis of the trade, as well as west 
Coast highway requirements, led Matson to adopt a 2--foot 
container size, differing from the industry trend. 

With the technical aspects worked out, there was still 
the big question of labor acceptance. Fortunately, a 
satisfactory agreement was negotiated. 

Am@ricap Hawaiian Steamship COmpany 

During this period (1957), American Hawaiian steamship 
Company, which bad withdrawn from the domestic trade but had 
money in its capital reserve fund, invested a large sum in a 
paper study of an intercoastal container system, including 
the complete design of a trailersbip to carry 538 thirty
foot trailers and a very sophisticated, completely automated 
terminal. After going so far as to build and test part of 
the automated system, the project was dropped for economic 
reasons. 

8 

Copyright © National Academy of Sciences. All rights reserved.

Case Studies in Maritime Innovation
http://www.nap.edu/catalog.php?record_id=19977

http://www.nap.edu/catalog.php?record_id=19977


containerization in the Poreiqn Trade 

The early pioneers in containerization. sea-Land and 
Matson, were engaged in the domestic trades. The first 
attempt at large-scale containerization in foreign trade was 
made by Grace Line. In 1961. Grace converted two war-built. 
c-2 type ships. the santa Eliana and the santa Leonor. to 
full containerships for operation in its caribbean service. 
These ships each had a capacity of 1176 twenty-foot 
containers and were equipped with deck cranes. 
Unfortunately • this venture failed due to insufficient 
planning--principally the failure to obtain cooperation of 
longshore labor in venezuela. The unions refused to handle 
the containers. This misfortune reverberated throughout the 
industry and was a severe setback for containerization. 
especially among the subsidized operators. 

At about this same period, a west Coast operator. the 
American President Lines. also decided to test the concept. 
Two Sea Racer class ships, the President Lincoln and 
President Tyler, put into service in 1961. were built with 
one complete container hold serviced by a deck crane. The 
ships each carried 126 twenty-foot containers. 

lbe Spbsidized Ship Replacement froqram 

Just at the time the intermodal container concept tegan 
to blossom, a major ship replacement program by the 
subsidized operators was getting under way. During the 
period 1958-1965 approximately 130 new cargo liners of 23 
different designs were contracted for and built. Under the 
operating subsidy agreements, operators holding such 
contracts were required to replace all their ships when they 
reached a statutory 20-year life. (New legislation 
subsequently changed this to 25.) All of these ships, with 
one exception. were conventional break-bulk cargo ships. 
The exception was the Magdalena class ships built by Grace 
Line for its south American trade. The four ships in this 
group were highly mechanized for cargo handling, including 
overdeck cranes for handling containers. sideporters, 
elevators, and conveyors for handling palletized cargo. The 
contracts for these ships had already been awarded before 
the Santa Eliana venture ended in disaster. Subsequent 
Grace designs contracted for a few years later provided 
little in the way of container accommodations, other than 
conveniently sized hatch openings for stowage in hatch 
squares. This represented the extent of recognition of 
containerization in a whole new fleet of u.s. cargo ships 
just as a new era in ocean shipping was dawning. 

Apparently the success of the domestic operators in 
launching container services was overlooked by the 
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subsidized operators in foreign trade. Xn the late sixties 
the Maritime Administration made an effort to spur the 
introduction of containerization and other imaginative 
approaches to ship design when the Maritime subsidy Board 
announced a new policy of making construction subsidy awards 
on the basis of obtaining the most ship productivity per 
dollar of subsidy, the productivity to be expressed in ton 
miles. A productivity formula was devised, and, while it 
was far from perfect, it did have the desired effect of 
steering the subsidized operators away from obsolete designs 
and into various forms of unitization. 

� first big breakthrough among the subsidized 
operators in foreign trade occurred in 1966 when Sea-Land 
announced the inauguration of a weekly container service to 
Europe. This brought sea-Land into head-to-head competition 
with the United States Lines, the dominant U. S. -flag 
operator in the North Atlantic. The reaction was swift. 
TWo years earlier, in December 196'• u.s. Lines had 
contracted for the construction of five C-4 break-tulk type 
ships with some limited container capability for delivery in 
1968. Shortly after the sea-Land announcement, u.s. Lines, 
with MarAd approval, proceeded with a series of design 
changes on these ships already under construction, which 
ultimately resulted in their completion as jumhoized full 
container ships. However • the delivery of these ships in 
1968 left u.s. Lines two years behind the competition. The 
year 1966 proved to be the turning point. Since that time, 
up to the present, no conventional break-bulk cargo ships 
have been contracted for under the subsidy program. Even 
some of the newly delivered break-bulk ships, such as the 
APL seamasters, were converted to full container ships. All 
of the new designs constructed in the period 1966-1977 were 
of the unitized type, either containerships, targe carriers, 
or RO.IROs. 

Obviously, the planning process of the subsidized lines 
was something less than admirable. A detailed exposition of 
the planning process of some of the individual lines is 
contained in Reference 1. As pointed out in that analysis, 
not only had the advantages of containerization been 
demonstrated by two unsubsidized operators, but government
sponsored research studies published by the National Academy 
of Sciences in 1959 and 1963 demonstrated the economics of 
containerization in foreign trade and supplied a methodology 
for application to specific cases. 

Foreign Flag Acceptance 

By the late sixties, the container revolution was in 
full swing. What had started out as a u.s. innovation was 
quickly picked up by foteign-flag operators, and 
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containerships began to appear in most of t�e world trade 
routes. CUrrently, there are upwards of 500 full 
containerships in tbe world fleet ,  and an esti111ated 1 11'2 
million containers. A recent Maritime Administration report 
lists 104 containe�ships under u.s. flag. Of these, 43 are 
in the Sea- Land fleet. 

HARDWARE AND RELATED ELEMEWfS 

�is section describes brief ly the hardware and related 
elements of the intermodal container system. Wi th 
everything undergoing continuing development, the term 
state-of-the-art is avoided. 

The Ship 

Concept. Perhaps the most remarkable phenomenon of 
container development has been the instant success of the 
initial ship design. The first all containership, the c-2 
conversion that the sea-Land Company put into service in 
1958 , was built with an internal vertical-cell type of 
structure and large hatches to utiliz� the "direct-drop" 
principle of cargo stowage. This basic ioea proved to be so 
highly efficient that it has been universally adopted. It. 
is rare, indeed, when a "first try" concept stands the test 
of time. 

configuration. In contrast to the break-bulk system, in 
which relatively small units of cargo could be accommodated 
in the "shaped" stowage areas of the ship, the containership 
must have •squared up" stowage spaces to accommodate the 
large unit loads (contaiDers). To compensate for the 
resulting loss of internal space in the hull, the 
containership must carry a large p:roportion of its cargo 
above deck. Deck stowage accounts for a third or more of 
the cargo, depending on whether the boxes are stowed two, 
three, or four high. The extensive deck stowage has 
necessitated an increase in beam, and, in some cases, 
special ballasting arrangements to obtain the additional 
required stability. 

· 

Compared to the break-bulk ship, the depth of hull has 
also been increased substantially to accommodate the •aximum 
number of containers below deck. Increased depth is �he 
cheapest way to increase the internal capacity of the ship. 
Six-high stacking in the hold is fairly standard. 

General arrangement. A change in ph ilosophy from the 
break-bulk era to give the cargo more consideration has 
resulted in locating machinery spaces in the finer part of 
the ship, in some cases all the way aft. There has also 
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been a trend toward lo catiilq the naviqation . bri dge and crew 
acco...,dations toward the ends of the s hip in order to 
provide maximum open deck areas for container s towaqe and 
ha ndlinq. 

str!JCtural Strenat:h. 'l'he direct-drop container bandlinq 
method dictates very wide batch openinqs, requir iaq 
concentrati on of longitudinal strenqtheninq of the hull girder 
uppe r f lange in a narrow atrinqer plate and sheer atr ake. 
For very larqe ships, it has been neces sary to resort to a 
box structure built of lonqitu dinally s tiff ened p lates , and 
the app licatio n of hiqb-st:renqth steels. AnOther unusual 
structural problem arises from the heavily concentrated 
loads resu ltinq from s iz-hiqb vertical st:ackin q of the 
containers. TO absorb these loa ds • deep lonq i tudinal 
girders with well-stiffened webs are p rovided in the inner 
bottom. 

cargo Bandlina. Most of t:he early contai ner ships were 
built with their own shipboard-mounted cranes for load and 
discharqe. As containerization developed , however, it 
became apparent that the place for th e c rane vas in the 
terminal. Matson had made this decision at the outs et. 
While the performance of the shipboard crane was technically 

satisfactory, the added weiqht and s pace did result in a 
loss of carqo capacity . Wit:h t:be qear ashore, this 
equipment is put unde r control of t:he people who use it. 
Tbe qear itself can be better and more flexible , s ince the 
desiqn does not have to be limit ed by t:be space and weiqht 
limitations of the ship or hav e seaqoinq qualities. Expos ed 
machinery deteriorates very rapidly under sea co nditions . 
Tbe terminal crane can have a mach higher utilization factor 
than the qear on the ship, which stands idle durinq the sea 
voyaqe . Crane oper ators in the terminal can acquire qreater 
sk ill usinq the same mac hine every day than they could uainq 
different equi pment on every ship that arri ved at: the dock. 

Batch covers are gener ally s iaple steel pontoons 
equipped with identical lif t inq fitti ngs tG those on the 
containers so they can be handled by the c rane spreader. 
Carqo-handlinq rates are extremely hiqh. Thirty o r forty 
containers per c rane-hour is a common rate. 

Size and Speed. While there has always been a steady 
increase in size and speed of ships with time, the chanqes . 
in the case of conta inerships have been spectacular. Ships 
with a capacity of 2000 containers (20-foot equivalents ) and 
a speed of 30 knots are in service. The more common 
char acteristics would be 1000-1200 container s and 23 knots. 

'lhis development has resulted in smaller fleets (fewer 
s hips) to s ervice a · qiven trade route. 
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'l'he Container 

� intermodal container in use today evolved froK the 
body of the over-the-road highway trailer used in the 
trucking industry. Th e important differenc�s are the 
requirements that the cargo unit be separable· from the 
wheeled chassis and be bui lt with sufficient strength to 
withstand lifting and handling, as well as stresses imposed 
by stackinq. loads in tbe ship cell, ship �ions, and sea 
action. other important feature s include absence of 
protuberances and precise dimensional tolerances to permit 
s mooth handling in �he cell guid es of the ship . Rail 
transport also must be considered. This usually reduces to 
providing sufficient strength in the end walls to withstand 
impact loads caused by car coupling. Lifting and securing 
fittings are also of �reat importance, since the handling 
rate and the security in transit are dependent on good 
desiqn. 

Many types of material have been used in·�ontainer 
construction. Aluminum bas been the overwhelming choice due 
primarily to its light-weight and anti-corr9sion properties. 
steel , plywood, plastics , and combinations of these 
materials have been u sed with success . 

The intermodal coatainer of today is the product of 
careful engineering analyses by the steamship lines, truck 
trailer manufacturers, and various standards committees, 
backed by experienee gained from actual use. 

A comprehensive dlscussion of co�tainer desiqn is 
contained in Reference 2. 

�. The ma jority of steamship l ines operating in 
foreign trade have adopted the 20-foot and 40-foot length 
with 8 foot width and 8. 5 foot or 8 foot he,ight, as 
originally recommended by both the American standards 
Association (now the American National Standards Institute) 
and the International Standards Organization. 
Unfortunately, although understandably , the two domestic 
operators who started it all have stayed with their 
individual sizes. Sea-Land does provide some 40 capability 
in its newer ships in foreign trade .  · 

Recently the term TEU (twenty-foot equivalent units) has 
come into common use to indicate container capacity. 

�. In addition to the c ommon dry freight container, 
a number of special types have been devel oped and are in 
use. Of these, probably the most important is the 
refrigerated container. �here are a number of versions in 
use , but one of the more popular ones bas an electrically 
powered ref rigerating unit recessed into the back wall of 
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the container. For over-the-road operation • current is 
supplied by an engine generator set mounted under the 
chassis . In the terminal and on shipboard the unit is 
plugged into a central power supply . other special types 
include open tops, tanks for liquids, automobile carriers, 
and open trays. All of these types are circumscribed by a 
rectangular frame of standard dimensions fitted with 
standard corner castings to permit handling and stowage in 
t he  same fashion as the usual dry freight container. 

Cbassia. For highway operation, a skeletal chassia 
carries the container. It is essentially a light: steel 
frame on which is fitted the fifth wheel for coupling t:o the 
tractor • and fittings for supporting and securing the 
container. Due to the construction of the container • the 
chassis does not have to furnish beam strengt h tut must be 
suff iciently rugged to withstand braking loads and shock 
loads resulting from landing tbe container. 

Carriage by Bail. FOr carriage by rail, the u. s .  
railroads have provided CFC (container on flatcar) cars. 
These cars, which are 89 feet long, are built: with a 
cushioned undercarriage to absorb shock loads and are fitted 
with automatic securing devices which mate with the corner 
castings of standard containers. These cars will carry two 
'o-foot or four 20-foot container&. 

Standardization. Any discussion or chronology of the 
development of intermodal containerization must: include an 
a ccount of the role of standardization. In 1956, when it: 
became apparent that everybody planning to experiment with 
containerization was contemplating a different size of 
container, the Maritime Administration convened a meeting of 
u.s. st:ea•hip lines for the purpose of attempting to curb 

· the proliferation of sizes, and, if possible, reach 
agreement: on a limited number of sizes, at: least: for the 
subsidized fleet • so there could be some standardization in 
the ships. 

Sbort:ly thereafter, and before any consensus had teen 
reached, the American Standards Association established 
COIIIlli.t:tee MH-5 for the same purpose, and Marad withdrew from 
the picture . This committee drew vide representation from 
the entire transportation industry and related industries. 
SUbcommittees were formed to study dimensions, design 
criteria, testing, lifting and securing fittings, marking, 
etc .  By 1959 agreement: was r eached on nominal dimensions. 
The standard consisted of a modular series with nominal 
lengths of 10, 20, 3 0, and 40 feet and a standard cross 
section of 8 feet: by 8 feet. 'lbe lengths were based on the 
fact that 40 feet: vas the maximum length of trailer 
permitted on the highways in all 48 states . Ultimately, 
actual dimensions were assigned so that tWo of the 20-foot 

14 

Copyright © National Academy of Sciences. All rights reserved.

Case Studies in Maritime Innovation
http://www.nap.edu/catalog.php?record_id=19977

http://www.nap.edu/catalog.php?record_id=19977


size could be coupled and eccupy the same overall length as 
one 40-foot, and, similarly, two of the 10-foot size could 
form one 20-foot unit. The width was dictated ty u. s. 
highway limits and the height by rail tunnel clearances on 
the European continent. 

Inevitably, when standards are established, some parties 
get hurt. In this case Matson, Sea-Land, and Grace Line had 
already made investments in other sizes. However, the 
standards were voluntary, and the committee felt that at 
this early stage the commitments made were not so great that 
a switch to the standards would be prohibitive. Grace Line 
did switch, but Matson and sea-Land held to their original 
selections. In 1961 the International standards 
Organization (ISO) entered the p icture with the 
establishment of Technical Committee TC-104. This Committee 
acted rather quickly in endorsing the u. s. sizes. They also 
participated in selecting standards for other features on 
which the MB- 5 Committee were already working. 

The general reasoning behind the standardization 
movement was that only in this way could universal 
interchange be achieved and the full benefits of intermodal 
containerization realized. In an effort to support this 
philosophy, the Maritime Administration made adherence to 
the standards a requirement for obtaining construction 
subsidy or mortgage insurance for ships. (SUbsequently, as 
a result of congressional hearings prompted.by pressures 
from steamshi p companies using nonstandard sizes, this 
requirement was dropped. )  To encourage containerization, the 
containers were declared eligible for mortgage insurance. 
With the exception of the two u. s. operators mentioned, 
practically all of the steamship.lines in foreign trade have 
adopted the 20-foot and 4o-foo t sizes. In the intervening 
years since the standards were first established, a numter 
of changes have been introduced. The 8 foot 6 inch height 
has been added as an alternate, and additional lengths, 
notably the 2 4-foot and 3 5-foot, have been included in the 
ANSI standard. In addition to dimensions, standards have 
been established for weight capacity, strength design 
criteria, test requirements, corner castings for lifting and 
securing, identification, and marking. 

Standardization has led directly to the birth of the 
flourishing container-leasing business. �cent figures show 
that roughly one-half of marine containers and chassis are 
leased rather than owned. 
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Terminals 

�rminals originally designed for break-bulk ships and 
boom-winch cargo-handling gear quickly became inadequate as 
the volume of container traffic grew. It was here, in the 
terminal, that big gains had to be made if the container 
concept was to pay off. The result has been that major 
general cargo ports have found it necessary to build new 
special container terminals. The principal features of 
these terminals are long quay-type berths served by rail
mounted container cranes and a large upland paved area for 
container storage. There is a lesser requirement for 
covered storage trans! t sheds, and these need not be 
adjacent to the docking area as in the break-bulk system. 
Also of major importance for a container terminal is easy 
access to major rail and highway networks. 

As an example of a modern container terminal, POrt 
Elizabeth serving New York and New Jersey covers 1 165 acres 
of land, has three miles of wharf • 22 ship berths, and is 
equipped with 19 container cranes. Due to the large 
investment required, large-scale container operations have 
tended to become concentrated in fewer • large ports that can 
afford these facilities. 

Handling Eguipmept. The primary item of container
handling equipment is the container crane. While there are 
many variations, the most common type is rail-mounted for 
positioning along the length of the ship, has a lift 
capacity of 40 tons or more, and an outreach over the ship 
of a hundred feet and a similar amount over the land. Most 
cranes handle containers with rectilinear motions in a plane 
at right angles to the ship. Large-capacity wheeled cranes 
have also been developed and are used in some ports to 
supplement the regular dock cranes during heavy demand 
periods or during emergencies. 

In addition to cranes, a variety of wheeled equipment 
has been developed by manufacturers of materials-handling 
equipment to transport containers from storage areas to the 
crane hook and to stack them. some operators prefer to 
store the containers on chassis which are then towed to the 
loading point by yard tractors. others use straddle 
carriers or similar vehicles for yard handling . For very 
large operations, it has been necessary to develop computer
aided systems for controlling storage of containers awaiting 
shipment and planning ship loading to ensure stability and 
avoid overstow problems. The overall result is a great 
improvement in cargo-handling productivity over the old 
break-bulk system. Productivity thirty times the break-bulk 
rate would be a conservative estimate. 

1 6 

Copyright © National Academy of Sciences. All rights reserved.

Case Studies in Maritime Innovation
http://www.nap.edu/catalog.php?record_id=19977

http://www.nap.edu/catalog.php?record_id=19977


Longshore Labor 

The threat of lost work opportunity caused the longshore 
labor unions to oppose the introduction of containerization, 
particularly in East and Gulf Coast ports. Attempts by the 
employers to reduce the gang size on the dock to the number 
of men actually needed to handle the containers was steadily 
resisted, so that potential labor cost savings could not be 
realized. Another obstacle to achieving savings was the 
matter of stuffing the containers. While this operation 
could be accomplished at much lower labor rates at 
consolidation terminals, the longshore unions insisted that 
this work must be reserved for them when the cargo 
originated in an area within 50 miles of the port. In 19 64 
the u.s. Labor Department made a study of container handlillg 
in the Port of New York and concluded that greater 
flexibility in gang size would be achieved through container 
handling. A special mediation board in 1964 recommended 
that the gang size for container handling be reduced from 21 
men to 1 7 .  However, the unions continued to oppose any 
changes that would result in the loss of jobs. 

A breakthrough in labor relations did occur on the *st 
Coast. In 1960 an agreement was worked out between the 
Pacific Maritime Association, representing the employers, 
and the ILWU, representing labor, which reconciled the 
objectives of the employers and the union. �his agreement, 
named the Mechanization and Modernization agreement, has 
brought a lasting peace on the west Coast labor front that 
permitted the steamship operators to get on with 
containerization. � men registered bef9re 1958 were 
protected from loss of work, and the savings made possible 
by the mechanization were to be shared with them. 
Meanwhile, the situation on the East Coast has remained 
volatile. A prolonged strike over the container issue 
occurred in the latter part of 1 977. 

The Ship OJ?!!ratof 

A shift f rom the old break-bulk system to a fully 
integrated shipper-to-consignee container service resulted 
in some major changes in the steamship operator's business. 
Under the old system, cargo was delivered to his dock in the 
home port, and his responsibility was limited to loading it 
on the ship, the sea voyage, and depositing it on the dock 
at the other end. �e new system imposed an additional 
burden of arranging the land segments of the trip. In 
addition to operating a fleet of ships he must now also 
operate a large fleet of containers and chassis scattered 
throughout the hinterlands of the ports served. 
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� operation of a shipper -to-consignee container system 
requires a greater capital investment . �he industry has 
changed from a labor-intensive to a capital-intensive 
operat ion . �e cost of the ship is probably not g reater 
than the break-bulk ship , since tbe added cost of container 
features such as cell guides and deck stowage fittings are 
largely offset by absence of • tween decks, elimination o f  
cargo-handling g ear, and simpler hatch cove rs. �he 
container ship, with its vastly improved port turnaround. is 
a much more productive ship. On the otber hand , a qreat 
deal of capital must be invested in containers , chassis , and 
a variety of expensive handling equipment in the terminals. 

I NFL�NG FACTORS 

'!he basic purpose of this study is to identify the 
forces or circumstances that motivated the innovation and 
influenced the ultimate success. The preceding sections 
have been developed in such a way a s to make · the ma jor 
factors sel f-evident. �ey are further developed in this 
section. Inhibiting factors are also discussed. 

M9tivation 

�re were three principal motivating forces present : 

1 .  Economic--the cargo-handling crisis.  

2. Competitive pressure . 

3. search for a better way. 

The Car�o-RandliiS Cris i s . As described earlier , the 
fai lure to mprove 1 or productivity in the cargo-handl ing 
function in terms of both cost and time was bringing 
financi al disas ter to the shipping industry . Longshore 
labor productivity has remained s tati c in the face of the 
postwar inflation in wages . The result was a substantial 
increase in the cos t  per ton of cargo handled and no 
improvement in port turnaround of the ship . Ships were 
getting larger and faster and also more expensive . Crew 
wages we re also rising . S ince the only purpose of the port 
stay is to load and di s charge cargo , all  of the ship costs 
whi le in port , including capital costs and crew wages , must 
be charged to the cargo-hand ling function . 

The effects were first fe lt in the u . s .  coastwi se and 
intercoastal servi ce s .  Except for some industri al carri ers , 
thi s once- f lourishing trade practica l ly dis appeared in the 
pos twar period . 
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other domestic services , notably Matson ' s  west Coast to 
Hawaii trade, were also feel ing the squeeze and were forced 
into looking for drastic remedies . 

competition. The source of competition was different 
for different trades . Domestic coastal and intercoastal 
services, while protected from competition from foreign-flag 
lines and u. s. subsidized lines , were in competition with 
truck and rail.  The land carriers bad done a better job in 
controlling costs , and the result was the demise of the 
water carriers in the pre-container era . 

By adopting the intermoda l container concept, Sea-Land 
reduced cargo-handling costs to the point where they could 
again compete. 

In the case of the west Coast to Hawaii trade , Matson 
was faced with the hard choice between finding a way to 
reduce their port costs and charging their shippers higher 
rates . The latter alternative would have been an invitation 
for additional competition to move in, so they proceeded to 
inve stigate containerization . 

AS to companies engaged in foreign trade , the situation 
was somewhat different. Construction and operating 
subsidies put the u. s. -flag carriers on an equal footing 
with their foreign- flag opposites in a particular trade . 
steamship conferences also tended to e liminate competition 
by the practice of pooling cargo and fixing rates . POreign 
competitors on the same itinerary generally suffered the 
same high port costs .  As long as everybody obeyed the rules 
of the game • competition was minimized. 

The real competitive pressure which brought 
containerization to the foreign trade was apparently the 
appearance of sea-Land, an aggressive unsubsidized operator , 
in the lucrative North Atlantic trade. 

A Better �y. Many individua ls are endowed with an 
inborn desire to improve their environment in some way and , 
consciously or subconscious ly , are always analyzing 
processes or mechanisms with a view to discovering a "tetter 
way. " In our country , it is frequently referred to as 
" Yankee ingenuity , "  although it has never been proven that. 
Americans have any monopoly on this characteristic . 

In the case of ship port operations as practiced in the 
1 940s , it did not require any great perspicacity even for a 
layman to observe that here was a broad area for 
improvement . The loading dock was a scene of congestion , 
disorder,  danger , and back-breaking hand labor , a place that 
the Industrial Revolution had never reached . The situation 
was overly ripe for innovation. 
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Qther Influencina Ftctora 

In addi tion to tbe basic mot ivating factors ,  a long list 
o f  inf luencing factors that played an important part in the 
success of conta inerization can be recited. No attempt has 
been made to list the factors in order of importance . 

Willinqpess to Assume Biak. Implementation of an 
innovat ion inevitabily invo lve s risks--risk of capital and 
risk of reputations . In any endeavor • there are only a 
limited number of individuals and organizations willing to 
lay the ir money or their reputation on the line . 

Fortunately ,  in the case of containerization , there were 
a few risk takers around--men like Ma lcom McLean , stanley 
Powell , Frank Besson, and Lewi s Lapham. 

Research . While it cannot be precisely evaluated , there 
is little doubt that research played a signif icant part in 
the development of containerization. Tbe fol lowing are a 
few examples . 

a )  Government-Sponsored Research . The Maritime Cargo 
Transportation Conference , the predecessor of the Maritime 
Transportation Re search Board (MT.RB) , organi zed within the 
National Academy of Sciences at the request of the 
Departments of Commerce and Defense , published in the early 
1 950s a number of well-documented ,  authoritative studies on 
the economics of container transportation . The f irst of 
these , the s . s .  warrior , documented for the f irst time the 
cost in dol lars , time , and man-hours involved in each of the 
seven segments of the maritime shipping system , thereby 
exposing the true port costs of the break-bulk genera l cargo 
system. others of particular importance included the � 
study, Maritime Transportation 2f Unitized � .  and Iplagd 
and Maritime Transportation gf Upitized �. These 
studies were particula rly useful because they introduced a 
methodology for studying the system .  

b) Matson . The decision by top management to establish 
in- house research and engineer ing departments led this 
company directly into containeri zation of their west Coast 
to Hawaii trade .  

c )  TeChnical Papers . A number of technical papers • 
publ ished under tbe auspices of the soc iety of Naval 
Architects and Marine Engineer s  in the early 1 960s , 
attracted attention to cargo-handling problems and the 
advantages of conta inerization ; in particular , Competitive 
Geperal � �. 1 9 6 0 , and §biR Desiqp for Improyed 
� Handling, 1 9 6 2 , can be c ited. 
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d )  Amer ican Hawaiian Stea•hip Compa ny . �bile it 
eventually turned out to be only a paper exerc ise , the 
deve lopment of ship and terminal designs for an intercoastal 
container s ystem undertaken by this company in 1 957 provided 
useful information. 

e )  Pan Atlantic ( sea-Land) . This was an important 
exercise carried to the point of producing comp lete plans 
and specif icat ions of a RO�O tra i lership. The information 
developed in thi s venture led to the abandonment of RO� in 
favor of the lift-on/l ift-off system which has been 
universally adopted . 

Ship sales ACt of 1 9 46 .  Thi s  legis lation , enacted in 
the ear ly postwar per iod ., enabled u. s .  stea•hip companies 
to a cquire good war-built ships at bargain prices . This was 
particularly beneficia l  to the unsubsidized operators ., since 
it enabled them to buy and convert some of the se ships to 
c ontainerships with a minimum of capital investment . 

Growth of Trucking . The growth of trucking at the 
expense o f  rai lroads in the United states probably had some 
e ffect on the development of the intermodal system. Just 
the effect of see ing so much cargo arriving at the p ier in 
over-the-road trucks may have inf luenced the se lection of 
the cargo unit of the trailer as the unit load for the 
inte grated sys tem . Al so ,  a trucker was the original 
innovator of the intermodal system. 

Inter§tate Highway System. The commencement of the 
construction of the federa lly-funded interstate highway 
system in the 1 9 50s was a boon to long-distance trucking ., 
maki ng it the predominant carrie r for the land segment of 
the intermoda l system . This was the la rgest public works 
project ever undertaken by any government . 

Interchangeability of Bigh!BY Equipmegt . The 
s tandardizat ion of the •fifth wheel "  coupling of chassis and 
t ractor by the Truck Trai ler Manufacturers to permit 
complete interchangeabi lity of highway truck trai ler 
equipment became an important ingredient of the intermoda l 
system. 

standardizatj.on of contai ners . 'l'he early achievement of 
standardizat ion of the container under the auspices of ANSI 
and ISO was undoubtedly one of the most important factors in 
the rapid development of containerization . convening a 
committee with worldwide repre sentation provided a forum for 
the interchange of information a nd for spread ing the gospe l .  
Without standardization th e  feature o f  interchangeability i s  
lost , and with i t  the dream of a •universal" system . The 
standards have been extreme ly be nef icia l ,  however , even 
though some operators have chosen to ignore them and go 
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their own way.  Putting a check on the proliferation of 
sizes and standardiz ing structural requirements and li fting 
fitt ings bave greatly facilitated the growth of the system. 

Mecbapization and ModernizatiOD Agreement . '!'be 
agreement between the u. s .  Meat Ca.st ateams�ip operators 
and the I nternational Longshore workers Union which 
permitted the mechanization of terminal operations must be 
classed as one of the biggest factors in t.Ae development of 
containerization • 

.Extension of the Jtor� Jpsurance Provi sion of the 
MS!rcbaut l!ar:ine Act. Extens ion of the Titl• XI section of 
the Act to cover containers aided the spread of 
containerization- by easing the capital financing. 

the xarad Productivity fqrpula .  '!'h e  introduction t y  the 
Maritime SUbsidy BOard of a productivity for�ula as a bas is 
for awarding construction subsidy funds contr ibuted to the 
shift of the u. s. subsidized operators from break-bulk to 
unit ized ship types. 1 

APCillary Qenefits 

�i le improved cargo-handling productivity was the 
principal attraction of containerization , the following 
other benefits accruing from the system have influenced the 
growth : 

• savings in packaging 
• Improved customer satisfaction (tetter outturn 

of shipment) 
• Reduction in cargo damage claims 
• Reduction in pilferage 

I NBIBI�NG FACTORS 

Offsetting the factors inf luencing the growth of 
containerization were a number of negative factors that 
tended to inhibit or delay conta ineri za tion development . A 
few of these are discussed here. 

Labor Union work Rules 

Longshore labor has had a long history of titter 
opposition to the introduction of mechanization that carried 
the threat of a loss of jobs. '!'his factor was particular ly 
strong in ports like New York , which were plagued with a 
surplus of labor . In Bombay , an automatic grain loader 
rusted away on the dock while the longsJ:loremen continued to 
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bag grain by hand as  they had always been accustomed to 
doing . 

Lab9r-M4naaement Re lations 

Enlightened leadership on the part of both unions and 
management has been late to appear on the waterfront . Open 
warfare has been the order of the day .  and str ikes have been 
frequent and long . I ndustry-wide bargaining has yet to be 
achieved. �e We st Coast MSM agreement discussed earlier 
was the f irst big breakthrough. 

Lack of Re search apd Planning 

�e level of re search and planning in the steamship 
industry has been low compared to other industries . several 
case histories of indi vidual companies are discussed in 
Reference 1 .  Unless research is fostered and recognized at 
high leve ls in management , innovation is not likely to 
occur. 

Conservative Mapagement 

Perhaps j ust because it is a very old business , 
steamship operation bas been generally noted for its 
conservatism and traditionalism. This kind of atmosphere 
tends to sti fle initiative and innovation. One illustration 
of this is the hi story of government ef forts to promote 
higher ship speeds . I n  the late 1 930s the Cimmarron class 
of tankers 111ere built with addit iona l power to give these 
ships the speed the Navy would need if the ships were to be 
utilized as f leet oilers. This additional power was paid 
for by the government as a defense feature . s ince the oil 
companies who operated them maintained they cou ld not 
operate them profitably in commercia l trade at the higher 
speed . subsequently • however , 1 t turned out that the 
operators did uti lize the additiona l power and regularly 
operated these tankers at the higher speed. 

A s imi lar situation occurred in the case of the Mariner 
c lass cargo ships . As a result of the protestat ions of the 
subs idized ope rators that the 20 -knot designed speed was 
uneconomical . the ship sale price was reduced to correspond 
to an 1 8-knot speed . Aga in . it was di scovered that a fter 
going into service the ships were being consistently run at 
the 20-knot speed and , to a man. the purchasers agreed to 
buy the addit ional power. 
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steamship Copferences 

Med>erehip in •conferences "  is quite coiDDIOn in the 
fore ign liner trade . The conferences do bring stability to 
the business by establ ishing pooling arrangements and 
standardiz ing tariffs , but by so doing tend to stifle 
competition and therefore innovation. The ear ly reaction of 
the conferences to containerization was to charge premium 
rates for this mode of shipping. 

capital Investment 

'l'he greater capital investment required to operate a 
large-scale intermodal container system must be considered 
as an inhibitor . On the other hand , this factor could be 
changed from negative to positive for a company that has 
sufficient capital . 

Gqvernment subgi4y 
SUbsidies to the shipbuilding and shipping industries 

authorized by the Merchant Marine Act have the merit of 
putting the u. s .  operator on an equal footing with hie 
fore ign competitor while maintai ning the hiqh standard of 
l iving for his employees .  However , they do extract a price 
in the form of restrictions such as a limit on profit,  which 
adds to the difficulty of attracting investors . They also 
have a tendency to act as a crutch to inefficient 
management. 

Goyernment Regulation 

Rehandling of cargo from one vehicle to another at the 
waterfront , which occurred in the break-bulk system, 
provided an ideal situation for customs inspections. Under 
the new system the loaded container can be transferred from 
one transport mode to another without disturbing the 
contents , thus limiting the opportunity for customs 
examination. 

Tariffs for land transport are regulated by the ICC , and 
for water by the FMC, so that both agencies must be dealt 
with in the intermodal rate-making process .  

Inadequate pgrt Facilities 

The development of containerization was inhibited in 
certain undeveloped areas of the world served by ports with 
only primitive handling equipment and transport vehicles. 
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Sbipper Education 

Ge ne ral lack of an adequate program for educating tbe 
s hipper on the advantages of containerized ahipaent has 
probably been a deterrent to the growth of the shipper
loaded container mode .  

THE FUTURE 

In a recent paper an offic ia l of Matson , one of the 
early pioneers in container shipping , warned that the Golden 
Era of containerizaiton is over. T,be big , early gains 
real i zed from the new technology have been partly overtaken 
by inflat ion, and the cost of capital has replaced port 
cost s as the big economic factor . 

The conta ineriza tion experiment is now some 20 years of 
a ge .  '!here i s  no doubt that it baa found worldwide 
acceptance. But , are we better off? Has it brought long
run benef its or are we back where we started? Have we 
mere ly improved one economic factor at the expense of 
another ? '!'he answers to these questions are not easy to 
come by .  I ntuitively , one fee ls that progress has been 
made . Proving it with numbers is difficult . 

Certainly , from a techno logi cal viewpoint , interaodal 
containerization is a success and it would be difficult to 
imagine goiDCJ back to the o ld br: eak-bulk system . The 
intermoda l system providing • shipper-to-consignee• ,  •door
to-door• service is a much more orderly • logical system. It 
is •a better way . " The huge capita l investment that has 
a lready been made in ships • containers . and specialized 
terminals would a lone virtual ly rule out any turning back . 

Tbe growth of containeri zation in some trades has been 
nothing short of phenomena l .  Fiqures recently obtained from 
the Port Authority of New York and New Jersey show that 7 5  
percent of a l l  general cargo pas sing through this port is 
now containerized . AppJ:Oximately 7 0  percent of the vans are 
shipper loaded . They are a lso confidently projecting future 
growth as i ndicated in the following figures: 

1 975 
1 976 

• • 1 9 7 7  
1 9 7 8  (eat) 

*Number of Containers 
TEU 

1 , 7 50 , 0 0 0  
2 , 0 4 0 , 000 
2 , 000 , 000 
2 , 2 50 , 000 

•Includes RO.IRO 
**Longshore strike 
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I.Qna 'l'OnS 

1 1 , 680 , 0 0 0  
1 3 , 1 00 , 000  
1 3 , 000 , 0 00 
1 4 , 500 , 000  
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!be f irst 20 years featured hardware development . It is 
likely the future gains will come more in the area of 
organization and management streamlining the system, 
particularly the intermodal aspects . 
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A FEDERAL DEMONSTRATION PROJECT : 
N, S ,  SAVANNAH 

John G. Wirt 

In 1 9 5 5 ,  the Eisenhower admi nistrat ion announced a plan 
to build the wor ld ' s  f irst nuc le ar-powered merchant shi p ,  as 
part of the u. s .  Atoms for Pe ace program . This s hip was 
later called the N. S .  Savangah ,  a fter the f irst steam
powered ship to cross the At la nt i c  ocean . Like its steam
powered predecessor , the N, S .  §ayannah had a history of 
mixed successes . Because of development problems , it was 
l aunched later than origina l ly p l anned . No s ooner were the 
s hakedown cruises completed than it ha d to be det ained in 
port for a year because of a uni on dispute . succes s  f inally 
came in a series of demonstrat ion voyages over the next two 
years to port s around the wor ld . Large crowds came aboard 
at each stop to see this purported sh ip-of-the- future. But 
i n  subseque nt servic e a s  a genera l  ca rgo ship , the N . s .  
savannah cost considerably more to operate than could be 
earned in revenues , ca sting doubt on the idea that nuclear
powered merchant sh ips could be commerc ially successful . 

I n  1 9 70 the ship wa s ret i red and given to the city of 
S ava nnah, Georgi a ,  a s  a memorial to Pre sident Eisenhower. 
The total cost of the N, S ,  savannah to the federal 
government had been over S 1 0 0 mi l lion, and the Marit ime 
Administrat ion sti ll has to pay a small amount each year to 
provide sa feguards a ga inst some rad iat ion haz ards . 

DEMONSTRATION GOALS 

Whether the N . s .  Savannah was a succe s s  or not depends 
on how one views its purpose s .  As a "peace" s hip , the � 
§avannah helped t o  pave the way to us ing the atom for 
c ommercial purpose s .  It demonstrated that nuclear power 
could be sa fe ly a pplied for pract ical purpose s and provided 
va luable experie nce in developing workable safety measures . 
As a " merchant " ship , the N. s .  Savannah wa s not succe s s ful 
a nd probably set back the introduction of the innovation of 
a nuclear-powe red me rchant marine for many ye ars . These two 
d i f ferent purpos e s ,  as we ll as many constra ints , were 

29 

Copyright © Nat ional Academy of Sciences. Al l  r ights reserved.

Case Studies in Mari t ime Innovat ion
http: / /www.nap.edu/catalog.php?record_id=19977

http://www.nap.edu/catalog.php?record_id=19977


imposed on the N . S.  Savannah pro ject by the exigencies Of 
the pol itical process . The ensu.t.ng compromises that ha.c! to 
be made in the ship ' s  technical des ign rendered it les s 
s uitable for eithe r  purpose than it could have been and led 
to a series of events that even obscured the successes that 
were achieved . The technical experts real ized the 

· 

di ff icult ies , but saw the N. S .  sayapnah project as a wedge 
in the po litica l  process that could be cap ita l i zed upon to 
build the techno logica l  and inst itut ional base for a 
nuclear-powered merchant mar ine. 

President Eisenhowe r ' s  origi nal concept was to build a 
ship that could sail around the wor ld to dramatize the 
harnessing of the powe r of the atom for the benefit of 
mankind .  His goal was to change the prevail ing image that 
nuclear power wa s mainly an inst rument of war . The White 
House saw, and there was furt her to stimony in Congress by 
Admira l  Rickover and othe rs , that the technology was not yet 
ava ilable for the ship to be a demonstration of the 
commercial feas ibility of nuclear propuls ion for merchant 
shi ps .  Advancing the idea that the atom could be used for 
peaceful purpose s ,  whether to propel a ship or to generate 
electric power ,  was the overridi ng init ial need . 

It was sugge sted to the White House that the quickest 
way to get an atomic-powered ship to sea would be to install 
a spare reactor from the Navy • s  development program that had 
j ust produced the u. s . s .  Nauti lus subma rine . No other 
reactor existed that wa s even remotely suitable for 
instal lation in a ship ; any other approach would require a 
ma jor res earch and development e ffort .  Using a reactor 
deve loped by the military for de fense purposes , however , was 
incons istent with the concept of a "peace ship" ;  moreover , 
its use might set a precedent for mi litary control by the 
federal government , not · only i n  nuclear power for merchant 
shipping , but also in othe r applicat ions . For these 
reasons , the Ei senhowe r  Administration was re luctant to use 
t he spare u. s . s .  Nautilus reacto r ,  even though it of fered 
t he s implest solution. More important was the need to 
e stabli sh the institut iona l precedent (which the N. s .  
savannah eventually did he lp to achieve ) that there should 
be c ivilian control of nuc lear programs ,for civilian 
purpose s .  Part of the institutiona l  change was to gain 
decl assi f ica t ion of the necessary techn ica l knowledge , then 
t ight ly held by the military. 

Chairman Bonner of the House Merchant Marine and 
F isher ies Committee and other Commi ttee members supported 
the Preside nt ' s  idea o f  buildi ng an a tomic ship , but for a 
different purpose--to take the f irs t step toward a 
commercia l f leet of nuclear-powered merchant ships . The 
Committee thought that a nuclear fleet could return the 
decaying American merchant mar ine to the eminence over the 
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flee�s of other na�ions �hat it had decades earlie r .  The 
�estimony of Admiral Rickover and others t hat �he Navy 
r eac�or would be extremely expensive to opera�e in a 
merchan� ma rine application convinced t he Commit�ee �hat a 
new reac�or should be developed �ha t  would be as 
e conomical ly e f f ic ient as possible , even �hough this would 
require more �ime and e�nse than �e Administration had 
planned . Time wa s a critical factoE because � he Atoms for 
Peace in it iative , for which the ship pro jec t had been 
conceived , was deve lopi ng rapidl y .  Chair man BOI'lner 
crit icized the adminis tration ' s  proposa l as a plan for 
building a • • • •  s ideshow shi p ,  or a carniva l  shi� , or a 
Miss issippi riverboat . •  

Another ma j or obsta cle for the nuclea r-powered ship 
project wa s  conf l ic t  be�ween t he  Merchant Marine and 
F isher ies Comndttee on �he one hand and the Join� Atomic 
Energy Commit�ee on the �her . The Joint Atomic Energy 
Commi�tee had complete j�isdict ion ove r a l l  activities of 
the federal gove mment in atomic energy , which hampered the 
e f forts of �he Merchant Marine and Fisherie s Commi�tee to 
prom�e a nuclea r-powered merchant mar ine . Members of the 
Joint Committee testi f ied in the House of Representatives 
aga i nst the . e fforts of the Merchant Marine and Fis heries 
Committee to pass a b i l l  authori zing �he const�t ion of a · 

nuclear-powered ship . The White Bouse had to ma� specia l  
over tures t o  the Joint Committee , which f inal ly paved the 
way for pa s sage of a bill . 

TECHNICAL DESIGN 

The b i l l  was fina l ly s igned on oc�ober 15, 1 9 56, nearly 
1 1/2  years a f�er the Preside nt • s i niti·al announcement of 
h is plans . The President ' s  statement accompanying his 
s ignature of the bill c learly showed �he shif� �hat had 
occurred during the nego�iations. wi� the Congress , from an 
o b j ect ive of bu i lding a peace ship to one of building a 
" • • •  floating laboratory , providi ng indi spensable i nformati9n 
for the further appl icat ion of atomic e ne rgy in the f ield of 
ocean trans portat ion . "  The House Senate conference repor� 
s tated the new purpose even more strong ly in specifying that 
this • • • •  f i rst experiment a l  appl ication of nuc lear power 
s hould be a pract ica l merchant vessel of COmbination 
passenger and cargo des ign , and that a new reac�or of t he 
most advanced design poss ible �or a practical merchant ship 
shou ld be developed" (emphas i s  added) . This new objective 
was a technological contradiction . Responsibi l i�y for 
managing the des ign, cons truction, and opera� ion �f the 
ship was assigned to a joint pro j ec� of the Maritime 
Administr ation and � Atomic Energy Commis s ion. 
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The t echnical experts in the Ma ritime Administrat ion had 
argued that a la rge , bulk freighter or tanker would have 
provided a much more economica l vessel . 'l'he White Bouse 
d i rected that , to be useful as a peace ship , it had to be 
s uff ic iently small to ente r municipal harbors · around the 
world and carry passengers . An a ll -passenger ship could 
have been des igned , but that would have been prohibitively 
expensive to bu i l d  because of the cost of providing 
accommodations . 

1be compromi se was to build a smal l ,  combination 
pas senger and gene ral cargo ship , even though it was clear 
that the resulting vessel would not be commercially 
e ff icient in e ither service . The de�ign was to modify a 
s tandard Mariner-class freighter hull to accept a reactor 
and to provide for pa s sengers . Addit ional compromises in 
out f itting t he ship to give it a more streamli ned and 
p leasing appearance f urther redUced its e ff iciency in cargo 
service .  

Deve lopment o f  the propulsion system and s a fety measures 
required so lut ions to many technica l problems . A decision 
wa s  made to b ui ld a low-enriched , pres surized-water reactor , 
because it offered the best operationa l cha rac teristics , 
e ven though no prototype had ever been bui lt . The o. s . s .  
Nautilus-type reactors and the Shippi ngport demonstration of 
a reactor for central-stat ion electric power generat ion 
provided some operat iona l e xpe rience and techno logy but were 
d if ferently de signed . �her centra l power st at ion reactors 
were under deve lopment at the ti me ,  but they were much 
la rger than what was needed for the N, S ,  savannah and had 
not been operated commerc ia lly. The state of knowledge 
about sma l l ,  low- enriched re actors was so crude at the time 
that the development cont·ractor discove red that if they had 
foll owed the ir i nitia l de s ign spe ci f ications they would not 
have been able to make the . reactor go cr itical . 
Neverthe les s , a reactor was produced that worked wel l ,  even 
t hough a subs tantia lly longer development per iod was 
required t han wa s orig ina l ly planned. Contrary to 
convent iona l R&D practices , no prototype was built ; the only 
mode l constructed wa s inst a lled in the N. S .  savannah--a 
s tep for which the pro ject team was heavi ly cr iticized by 
the Navy. 

Further dif f iculties were encountered in f inding a 
shipbuilder , since all the yards with nuc lear experience 
were booked by the Navy and did not bid on the Savannah 
project .  The shipyard eventua lly chosen had no nuclear 
exper ience and f urthermore was in bankruptcy . This meant 
t hat the N.s. Savannah pro ject team literal ly had to lead 
t he shipyard through the process of bui lding a nuclear ship , 
a fa r more i ntri cate and exacting proce ss than bui lding a 
conventional shi p .  Thi s was a nother way in which the lack 
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of nuclear technology in the associated industry delayed the 
project . 

DEMONSTRATION OPERA'I'IONS 

After launchinq N. s .  savannah in early 1 9 6 2 ,  the team 
began to run into labor problems , partly because of the 
impl ications of nuclear-propulsion for the crew and partly 
because of unrelated political conflicts among the unions 
involved . The f irst firm selected by the government to 
operate the ship had contracts with separate unions: deck 
officers were members of the I nternational Organization of 
Ma sters , Mates , and Pi lots , which was aligned with t·he 
National Maritime Union (NMU) , whereas the engineers were 
represented by the National Maritime Engineers Benefi cial 
Association , which was al igned with the seafarers • 
Internationa l Union (SI U) . Because of the technical 
knowledge required to operate a nuclear-powered ship , the 
enqineers wanted to be paid more than the deck officers , 
whereas on conventional ships deck off icers had always teen 
paid more . Also, the SIU and the NMU were bitter rivals. 
The impasse was not broken until a year later when the 
secretary of Commerce f inally canceled the first operator ' s  
contract and contracted with another one in which both the 
deck of ficers and the engineers were members of the same 
union. Meanwhile , the N. S .  savannah · had to be taken out of 
service and was tied up in port. These labor problems 
turned near ly everyone against the N. S .  savannah , from 
Chairman Bonner to President John F. Rennedy. Rennedy and 
his Secretary of Commerce had to deal with the problems and 
did not have the same commitment to the ship that Eisenhower 
had shown. 

During the next year , the N. s. savannah cruised around 
the world ,  visiting many ports so people could �ome aboard 
f or trips and view t.he new ship for themselves . These 
voyages were a great public re lations success for the United 
States , although they were somewhat too late to make a 
s ignificant contribution to the Atoms for Peace initiative 
because of the de lays that had occurred . 

subsequent to its demonstration cruises , the � 
savannah was operated under charter for an additiona l 5 
years as a general cargo ship in regular commercial service . 
At this stage the des ign - compromises and technical shortcuts 
that were made in building the N. S. savannah came to the 
surface . The reactor worked wel l ,  but the ship was not a 
good freighter .  The passenger compartments and the swimming 
pool became wasted space when they were closed off ;  the 
winches and othe r fre ight-handling gear were too light ; and 
crew turnover was high . All of these problems increased the 
costs of operat ion compared to a conventional ship . 

3 3  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

C a s e  S t u d i e s  i n  M a r i t i m e  I n n o v a t i o n
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 9 7 7

http://www.nap.edu/catalog.php?record_id=19977


Revenue s from the N. S .  savannah ' s operations f ailed to 
approach the direct and indirect subsidies that were 
provided to mainta in operations . (�e federal government 
gave the N. s .  Savannah to the charter company far $ 1 . 0 0 a 
year . )  Then , despite the expenses of the ship operation s ,  
the Johnson administration was prevented from withdrawing 
the ship from service by Congress ional outcries . 

A futile search began for a better use of the ship. 
And , compounding these diff icult ies , Congress required the 
Maritime Administration to fund the substantial operat ing 
costs from its small R &D budget . All of this contributed to 
a general perception i n  many qua rters that the N. S .  savannah 
had been a failure . Long forgotten were the reasons why it 
was built and why it was not the ship that it could have 
been . The lessons are twofold : politics and the commercial 
application of new technology do not mix well , and a 
technology should be wel l  in hand be fore being sold as 
ready f or commercial application. 

S ECOND-GENERATION DEVELOPMENT 

Throughout the period when the N. S .  savannah was being 
developed , and during the initia l years of operation , the 
N. s.  savannah project team was actually working behind the 
scenes to develop much more advanced reactor designs and 
study e ff ic i�nt applications of nuclear power to merchant 
shipping . Usi ng the base of popular support init ially 
created by the N. S, Savannah project , the team wanted to 
proceed with the development of a second-generation fleet of 
ships that would be much c loser to the commercially 
successful vesse l s  that had been envisaged. A muc h- improved 
reactor was eventually developed and tested . Design studies 
showed that for nuclear ships to be commercially successful 
they had to be (a ) much larger t han any ships t hen on the 
seas , (b) dedicated to a highly specialized service like 
bulk transport or conta inerized freight , an innovation that 
was only beginning to be introduced at the time , (c) 
operated at high speeds , and (d) built in fleets rather than 
s ingly, and with their own port facilities. All these 
features together were necessary to offset the much greater 
capital cost of a nuclear-powered ship as compared to a 
convent ional one. 

But each requirement implied a ma jor innovat ion in 
merchant shipping . (For example , hulls we ighing several 
hundred thousand tons--the required range of efficient 
nuclear- powered ships--have not been built until recent 
year s . ) Consequently , attemp�s to convince the 
administration and the Congress on building a fleet of 
second-generat ion ships fell on deaf ears , and then the � 
S avannah t s problema further clouded the picture . The 
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seOQad-generation reactor has been used in the nuclear
powered merchant ship bui l t  by the Germans and also in the 
one bui l t  by the Japanese . There have also been some land
based applications , Because many of the innovations seen by 

the N . s .  S avannah team as necessary to the s ucces s ful 
merchant shipping application of nuc lear power have not 
become reali ties unti l recent years , i t  appears that , whi le 
the vis ions of the team were correc t ,  they were probably 
premature by at leas t a decade . current studies of nuclear
powered merchant ships recommend the same kinds o f  design 
features for commercia l  feas ibi li ty and are beginning to 
indi cate that the gaps in the deve lopment of ships that 
would be commercially profi table can be bridged , 

PROJECT RESULTS 

Despite the diff ic ult ie s enc ounted by the N . s .  savappah 
pro j ect , results were achieved in both advancing techno logy 
a nd developing an institut iona l base for nuc lear-powered 
me rchant shi pping that should be more widely recogniz ed .  
Technica l cont r ibut ions we re the re actor , which provided 
va luable de s ign e xperience ; t he safety and containment 
s yst ems , wh ich worked we l l  and s howed how cos ts could be 
minimi zed ; and t he crew training program, which s howed that 
regular merchant seamen c ould be trai ned to operat e  a 
nuclear shi p .  The institut ional ef fects were ( a) the 
e xper ience t ha t  was gained in working w ith fore ign 
g overnments and federa l agencies to establish port safety 
requirements and clearance procedure s ;  (b ) the precedents 
s et in negotiat i ng agreements on liabi lity with fore ign 
gove rnme nts ; (c) the contributions , however di f f icult t o  
t race, t o  dec la s s i fying nuc lear technology ; ( d )  the 
precedent of havi ng Congre ss iona l committee s other than the 
Joint Atomic E ne rgy Committee oversee nuclear pro jects ; and 
( e )  possib ly s ome encouragement given to ope rators and 

unions to accept higher level s  of ship automat i on .  ( Ships 
with automated contro l rooms have been bui l t  s ince , whe reas 
be fore the N . s .  savanna h ,  there were none . ) Addit iona lly, 
t he  N . s .  savannah provided some va luable basel ine dat a for 
sett ing i nsuranc e  rates for nuclear- powered ships . However , 
the labor problems that p lagued the N, S ,  Savannah were 
apparent ly not s olved . Equally impor tant , the high costs of 
t he pro ject sti l l  have lingering e f fe ct s .  
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THE NATIONAL SHI PBUILDING RESEARCH PROGRAM: 
A CASE STUDY OF INNOVATION IN THE MARITIME INDUSTRY 

Linda L. Jenstrom 

During the past two decades , increa sing attention has 
been given to examining the process of industrial innovation 
and technologica l change. The federal government has 
sponsored a variety of projects and programs in an effort to 
stimulate the innovative process in both defense and non
defense industries.  Although the results of federally 
supported research and demonstration ef forts have generally 
been mixed, one pro ject, the National Shipbuilding Research 
Program, has achieved substantial gains .  

The achievements of the National Shipbuilding Research 
Program are particular ly impress ive because the program 
f ocuses on a sector of the maritime industry that 
tradit ional ly has had few of the characteri stics usually 
a ssociated with ongoing technical change.  The shipbuilding 
industry has been forced to cope with a slow growth rate , 
unstable market demands , heavy capital investment 
requirements , low i nvestment returns , and a high rate of 
staff turnover . such conditions usually foster security
seeking behavior , not risk-taking . Consequently , an 
analysis of the positive impact of the Nat ional Shipbuilding 
Research Program on the climate for and rate of innovat ion 
within this industry is of parti cular importance . 

The Nat iona l Shipbuilding Research Program is a 
collaborative e ffort of the federal government and the 
s hipbuilding industry. The program is unique in that it is 
f ounded on the premise that innovation and technological 
change can best be fostered when research is undertaken as a 
joint ventur� of government and industry .  Th e  objectives of 
t he  program are to improve the productivity of the 
shipbuilding industry and to reduce government subsidies to 
the industry. s Since its incept ion in 1 9 7 1 (through FY 
1 97 8 ) , over 1 2 5  projects have been funded by the government , 
at a cost of $ 2 1  million. The industry has contributed 
approximately $8 mil lion to these projects in the form of 
manpower, materials , and faci lit ies . •  The National 
Shipbuilding Research Program has been judged highly 
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s uccess ful in an independent comparative study of federally 
funded demonstration pro jects , •  and in both formal• and 
informal assessments s  conducted by the program participants . 

A careful examination of the genesi s  and development of 
this program yi elds a considerable amount of useful 
information about the innovative process within the maritime 
industry . On one level , the program itself can be viewed as 
an innovation. I:t embodies a new philosophy , has an unusual 
manageme nt design , and is without precedent in the history 
of u. s.  government-maritime industry relations . On a second 
leve l ,  examination of the way the National Shipbuilding 
Research Program functions provides a unique perspective on 
the innovative process . The program exists to create and 
ensure the use of new technologies in shipyards . Thus , 
analysis of the mechanics of the program, its successful and 
unsuccess ful projects , and the programmatic changes that 
have taken place sheds light on the factors that can inhibit 
or encourage technological change. 

Finally, the Nat iona l shipbuilding Research Program has 
helped create a new environment within the shipbuilding 
industry . Many of the barriers to change that existed in 
1 9 70 have been substantia l ly reduced. New opportunities for 
i ntra- and inter-industry cooperation have been opened. The 
credibility of the federal government has been enhance d ,  and 
there is new recognition of the importance of the 
shipbuilding industry to the u. s .  maritime industry as a 
whole . TO understand the impact of the National 
Shipbui lding Research Program, i t  is necessary to begin with 
a look at the conditions prevail ing in the industry at the 
time the program was foWlded. 

TI:ME FOR A CHANGE 

As the decade of the s ixties drew to a close , there was 
widespread recognition of the need for substantial changes 
in u.s. maritime policy. signif icantly , the thrust toward a 
new approach to the problems pla guing the shipbuilding 
industry can be traced independently th rough the political 
sphere , the private sector , and the u. s .  Marit ime 
Administration (MarAd) . I:t may be that the initial success 
of the Nat ional Shipbuilding Research Program was a product 
of convergent and complementary political , private , and 
bureaucratic aims . 

�e Econgmic EnVironment 

The post-World �r I:I decades brought a steady decline 
in the economic strength of u.s. shipya rds . I:n the years 
immediately fol lowing the war , over 1 million deadweight 
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tans of ships were sold by the u. s .  Maritime Commis s ion 
(now the u . s .  Maritime Administration) to u . s .  operators at 

bargain-basement price s . ? Consequent ly , orders for new 
c onstruction were few and far between. Further ,  u. s .  
ope rators , unl i ke their foreign counte rparts , adopted a 
pol icy of depositing capital in construct ion accounts as a 
hedge against f uture needs for replacements or repairs . 
Fore ign operators continued to re inve st capital in new ships 
that secured competitive advanta ges through innovations in 
design and equi pment .  unf ortunately , orders for new s h ips 
generated by fore ign operat or s  gene ra l ly we nt to fore ign 
shipyards s ince cost different ia l s  e f fe ct ively excluded the 
u . s . ya rds f rom rea listic compet ition . 3  Thus , both the u . s .  
merchant fleet a n d  the u. s .  shipyards f e l l  f urther and 
f urther behind their fore ign counterparts . 

At the end of world war I I , there were 57 u . s . shipyards 
active l y  bui lding ocean-going ve ssels . By 1 9 7 0 , there were 
only 1 4  ma j or u . s .  yards . •  These 1 4  ya rds can r ight fu l ly be 
cal l ed  the s urvivors . These were the yards that were able 
to limp along on the s poradic orde rs generated ty u . s .  
operators , the Navy , and othe r b ranche s o f  the government . 
I n  general , t he orders f l uctuate d as the internat ional scene 
fluctuated. For example, the RO rean wa r ,  the c los ing of the 
sue z  Canal , and the Viet Nam war brought temporary increases 
in the market demand for new ships . Unfortunately ,  each 
inc rease wa s c losely followed by a fair ly precipitous drop. • 
Without a pred ictable and stab le work load , sh ipyard managers 
bad l itt le incentive or opportunity to improve their 
fac i l it ies . The erratic market was not conducive to t he 
deve lopment of a planned product ion a pproach or to the 
maintenance of a stable , skilled work force . • 

The downward spira l  of the u. s .  ma r it ime industry is 
well docume nted .  B y  1 9 7 0 , the u . s .  merchant f leet was no 
l onger among the top f ive f leets in the wor ld . There were 
low returns on i ndustry investment , and u . s . -f lag vessels 
ca rried an ever- dec lining share of world trade . Although 
u . s. foreign trade had been steadily increasing , rising from 
1 20 mil lion tons in 1 9 50 to 4 7 0  million tons in 1 9 7 0 , the 
u. s . - flag s hare of this market had dropped from 53 percent 
to 6 percent during the same per iod. • Clearly , the 
provisi ons of the Merc hant Marine Act o f  1 9 36 had proven 
unequal to the task of supporting e ither an adequate 
s hipbui lding indust ry or an adequate u. s. merchant f leet . 

The Merchant Mar ine Act of 1 9 7 0  
> 

By 1 9 7 0 , po litical inact ion was no longer a de fens ible 
pos it ion . some argued the urgent need to pas s  legis lation 
that would revita lize u. s .  marit ime interests . others held 
that the federal subs idy prog ram should be dropped ent i rely. 
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When the dust settled, the nation had a new legislative 
mandate known as the Merchant Marine Act of 1 9 7 0 .  As 
proposed by Pres ident Nixon and, ultimately , passed by 
Congress , the 1 9 7 0  ACt was the f irst ma jor overhaul of 
national maritime policy in three decades . 

Tbe Act affirmed the importa nce of merchant shipping to 
the we lfare of the country. It provided for ten years of 
federal support to both the shipbuilding and the ship 
operating industries.  It extended subs idy payments to non
liner services and authorized negotiated contracts between 
operators and builders , with subsidy payments going directly 
to the builder . The Act also expanded the existinq 
authori zation for federally supported research and 
development efforts. 

Prior to passage of the 1 970 Act , there was no technical 
program within MarAd to support the shipbuilding industry by 
conducting research aimed at identifying less costly and 
more efficient ways of constructing ships . The 1936 Act 
had, however , provided authorization for federally sponsored 
research projects conducted in collaboration with ship 
operators . such projects were genera lly aimed at improving 
ship design , ship machinery, and cargo handling .  A s  the 
provisions of the 1 9 70 Act were being formulated , MarAd 
off icia ls worked to have the 1 9 3 6  authorization expanded to 
include the shipbuilding industry. The Act , as passed , 
specifically included shipbuilders , thereby givinq MarAd the 
authority to launch a new proqram. Further , the President ' s  
messaqe which accompanied the act explicitly supported the 
establishment of a cooperative research and development 
program. The message called for an enlargement and 
redirection of maritime research programming with a qreater 
emphasi s  on practical applicat ions and coordination with 
industry. a o  

MarAd was given re sponsibi lity for implementation of 
proqrams desiqned to enable the industry to meet the 
objectives of the 1 9 7 0  ACt .  These objectives were quite 
specific . Plans called for the construction of 300 new 
ships in ten years . The proposed build ing program was 
valued at about $6 bil lion, with approximately $ 2  billion 
provided by the government in the form of subsidie s .  In an 
effort to stabil ize the industry and assist in the 
development of long-ranqe planni ng , MarAd undertook a 
variety of project s .  AmOng these was the development of a 
new program of shipbuilding research to be conducted in 
pa rtnership with the industry. The new program was 
christened the National Shipbuilding Re search Proqram. 
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%he Maritime Admipistration CMfrAd) 

The Nat ional Shipbuilding Be search Program was not an 
a fterthought . I n  the late 1 96 0 ' s a new concept of research 
and development management had begun to emerge in the Office 
of Advanced Ship Development (OASD) , a division of the 
Office of Commercial Development of MarAd. The premise was 
that development projects shou ld not be initiated without a 
realistic measure of industry interest in the potential 
results . In the latter months of 1 96 9 , a proposal for the 
formation of an industry council to advise MarAd on research 
and demonstration pro jects was presented to tbe Maritime 
Administrator by J . A .  Higgins , who was then tbe Director of 
OASD, and J . J. Garvey. (Mr . Higgins is now Deputy Director 
of the Office of Commerc ial Development , and Mr .  Garvey is 
Director of the Shipbuilding Res earch Program Office . ) The 
Maritime Administrator lent hi s support to the developing 
plan . 1 o 

With shipbuilding specified in the authoriz ing 
legislation, and with the gener.s l reorientation of federal 
non-defense resea rch and demonstration efforts , the OASD 
staff felt that it could move forward with a c lean slate to 
implement a program that would be truly responsive to the 
needs of shipbuilders . A ba si c phi losophy of the new 
program was an attempt to avoid previous errors committed in 
the name of maritime research and demonstration . In 
particular , the OASD staf f was determined to fund only those 
projects that could and would be used by industry. l o 

The tas k  of designing and implementing a viable 
industry-government collaborative research and demonstration 
program was formidable . The f irst step was to def ine the 
program. I t  was concluded that , to be in compliance with 
the intent of Congress and the President , the program must 
emphasi ze practical applications and be conducted in close 
cooperation with the shipbuilding industry . Further , the 
projects sponsored by the program should be ( a) of a scope 
and nature to require cooperat ive development ; (b) di rected 
toward reducing government subsidies as well as shipbuilding 
costs ; (c) of a near-term nature ; (d) limited to improving 
t he shipbuilding process ;  and (e ) supported through cost
sharing between govemment and i ndustry . s 

The second major step was to f ind a means of ensuring 
that the new program would be truly a joint venture between 
government and industry . There were few, if any ,  
precedents . I n  particular � a re liable means had to be found 
of b�inqinq together industry representatives and ensuring 
that they ,  not the government , defined the program' s  
research objectives. OASD staff felt that it would be 
advantageous to cooperate with an existing group of industry 
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representatives , since such a group would be more likely to 
be self-directed. 

A search began for an appropriate group to represent the 
manageria l and technica l views of the industry . The 
selection was critical ,  since the group was expected to 
participate actively in a ll aspects of the technical 
management of the program , including setting priorities , 
assi gning re spons ibility for projects , providing technical 
direction , and a ssisting in arranging appropriate 
demonstrations . In addition, it was important that the 
group selected be characterized by inclus ivnes s :  that is , 
the qro.up should be open to individuals with a vested 
interest in the industry and with valid reasons for 
involvement . After exploring severa l alternatives , the 
ideal c andidate group emerged--the Ship PrOduction Committee 
of the SOCiety of Naval Architects and Marine Engineers 
( SNAME) . 

SNAKE ;  The Ship Pr9duction Committee 

The founding of SHAME ' s  Ship Production Committee 
provided the f i na l  link in the convergence of political , 
administrat ive , and private industry interests that led to 
s uccess ful launching of the National Shipbuilding Re search 
Program. E stabl ished in 1 89 3 ,  SNAME is a pro fess ional 
association with approximately 1 � , 000 members . In 1 9 39 
SNAME started a Technical Research Program to provide 
l imi ted fund ing f or selected pro jects in a variety of areas . 
SNAME ' s  Technica l Research Program now includes pro jects 
f ocused on marine systems , hull structure , _ hydrodynamics , 
ship machinery , and ship technic al operations . •  Notably , 
prior to 1 9 6 9 ,  SNAME- sponsored research pro jects did not 
include shi p production as an area of interest . 

In 1 9 69 ,  a group of ship produc tion engineers and 
managers sought to remedy this omiss ion by establishing a 
f orum withi n S�E speci f ical ly for profess ionals involved 
in ship production . The group wa s displeased by heavy 
public criticism of the industry and keenly aware of the 
growing discrepancy between the technical capabilities of 
American and foreign shipyards . It was interested in 
f inding ways of e xpanding the technica l knowledge base and 
developing new solutions to the problems mutually faced by 
a ll of the shipyards . The members of the group felt that 
shipyard engineers should be working with ship operators in 
des igning new vessels , rather than simply receiving 
specif ications from naval architects . The low status o f  
ship production e ngineering in the maritime hie rarchy was 
evidenced , the group fe lt , by the lack of a technical 
committee f or spec ia li sts in shi p construction .  The 
f ormati on of a Ship Production Committee in SNAME was urged . 
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The proposal received strong support from top-level shipyard 
management and was forma l ly approved by SNAME in July 
1 969 . 1 0  

The newly formed Ship Production Committee had several 
c haracteristics which were desti ned to contribute 
substantial ly to the success of the Nat iona l shipbuilding 
Research Program. :Its membership predominantly consisted of 
senior technical and managerial personne l from the 
shipbuilding indust ry .  :I t  included representatives o f  tbe 
Coast Guard , the Navy • Mar Ad ,  and the American Bureau o f  
Shipping . In addition , tbe Ship Production Committee was 
less than six months old and had not yet establ ished a firm 
operating program . Final ly , it was organized under the 
a uspices of a recogni zed and prest igious profess ional 
soc iety, and had the support of most u. s. shipbuilding 
f irms . 

THE OBSTACLE COURSE 

Although there were signi f icant factors stimulating the 
evolution of the Rational Shipbui lding Program, there were 
also signif icant barriers to its implementation and 
subsequent functioning .  I n  the course of its seven-year 
operation , some of these barriers have been reduced or 
eliminate d. ot he rs are targets of new programming efforts , 
and some are beyond the realistic scope of a technical 
development program. 

Industry competition 

I n  1 9 7 0 , there were a number of obstacles to 
establishing the new prog ram. one of the most s igni f icant 
obstacles was the nature of the industry itsel f .  
Shipbuilding was , and still is , a competitive industry .  
Personne l ,  particularly production pers onne l ,  were actively 
discouraged from sharing thei r  information or expertise with 
c ompeting f irms . '1'he lack of any forma l profess ional group 
for production personne l had effect ivel y  limi ted the 
deve lopment of a sense of camaraderie and mutual interest . 
:I t  is i�rtant to note , however , tha t  the Ship Production 
Committee was founded independently and in advance of 
MarAd • s efforts to establ ish a cooperative program with the 
industry. Although the shipyards were sti l l  reluctant to 
abandon their long-standing competitive pract i ces , the 
e conomic rea lities of the late 1 960 ' s undersco red the need 
to explore new approaches to the practical problems of ship 
production . As the program progressed and the f inancial and 
practical advantages of cooperative action were 
demonstrated , the yards gradually mod i f ied the i r  competitive 
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stance. The identification of solutions to mutual problems 
came to be viewed as a mutual advantage . 

Io4ustry Priorities 

A second ma j or obstacle to the new program was the low 
priority given re search and demonstration e fforts within the 
shipbuilding industry. On a nat ional level , studies showed 
that shipbui lders spent less than one-quarter of one percent 
of their annual revenues on developmental research. • 
Factors contributing to this low level of interest in 
research included the potential cost of downtime due to 
failure of experimenta l systems , the cost of insurance to 
cover direct losses and consequential damages during tests , 
and the potentially smal l  prof it to be derived from an 
innovation. 

The new program allowed MarAd to assume the impact of 
many of the risks associated wit h technical research and 
demonstration. Although the program is based on government
industry cost sharing , the government provides funds for all 
direct coats ; industry provides facilities and overhead 
costs.  

Government credibility 

A third major obstacle was t hat the industry tended to 
take a dim view of the effective ness of government-sponsored 
research programs . During the initia l series of meetings 
between OASD staff and the Ship Production Committee ,  
members of the committee were skeptical . There was a 
general fee ling that the OASD staff was not proposing 
anything new and that the program would collapse after a 
short time . �ere was doubt that the government really 
wanted advice . Rather , it was assumed that the new program 
was simply a marketing strategy designed to se ll industry on 
a preconceived plan for technological improvement. a o 
Finally , should the program succeed , the industry 
representatives felt that OASD would use the success to 
increase its own share of the Ma rAd budget and ultimately 
a ssert tota l control over the program. The concept of 
bureaucratic empire-building was all too fami liar to the 
shipbuilders . The OASD staff went about overcoming this 
mistrust in the only practica l way , through concrete 
demonstrations of their intent to ensure that the program 
was respons ive to the industry and cooperative ly managed. 
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Lega l Issues 

T.he atmosphere of suspicion surrounding the init ial 
meetings he ld to discus s the new program was he ightened by 
the traditiona lly adversaria l role of MarAd vis-a-vis the 
industry . The MarAd subs idy program had a history of 
contract di sputes that had strained government-industry 
relations . Furt her ,  many of the yards had recently been 
charged by MarAd wit h vio lations of the Equal Employment 
Opportunity regulations . Fina ll y ,  the shipyards were wary 
of running afoul of the government ' s  antitrust laws . 

On the strength of the changes in the Merchant Marine 
Act of 1 9 7 0  and the public statements of the administration 
outl ining the need for cooperative research and development 
programs designed to increa se the technological capac ities 
of industry , the spokesmen for OASD set about persuading 
industry representatives that the new program was not a 
violation of antitrust laws . OASD staff visit ed the top 
executives of all the shipyards to di scuss the new program. 
D uring the course of these visit s ,  they explained that the 
program would not exclude any American yard from 

· participation and that the pr ice s of sh ips would not be 
discussed at any of the meetings . The OASD staff also 
explained that there were precedents in the law firmly 
establishi ng the right to exchange technical information in 
organizat ions that are a pa rt of a profess iona l technical 
soc iety. Finally , the OASD staf f argued that , in a joint 
e f fort , there would be a joint a ssumption of any legal 
risks . Following this series of meetings , all of the 
s hipyards , with the exception of one , which stayed out of 
the program unti l  1 9 7 3 , began to participate more actively 
in the new program. a o 

Pr9aram §trateqy 

'lbe program strategy employed to overcome these 
obstacles was stra ightforward . The strategy had four 
e lements : (a ) encourage the shi pbuilders to define their 
common needs and outl ine pro jects with a potential for 
meeting those needs ; (b) arrange for the projects to be 
housed within the industry itself ; (c ) provide mechanisms to 
ensure the j oint management of the projects ; and (d) 
e ncourage implementat ion of the results of success ful 
projects . By May 1 9 7 1 ,  the f irst list of industry-generated 
pro jects had been developed , approved by the Ship Production 
Committee , and funded by MarAd .  By mid- 1 9 7 2 ,  all of the 
shipyards , save one , were increa sing their active 
participation in the National Shipbuilding �s earch Program, 
and the prelimi na ry resul ts from the program were 
f avorable . a o Key to this early success was the unique way 
the program was organized . 
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ORGANXZATION OF THE NATIONAL SHI PBUILDING RESEBCB PROG:RAM 

The National Shipbuilding � search Program has three 
maj or components . I ndustry plans and proqram 
recommendations are generated by the Ship Production 
Committee and its technical panels . Government management 
of the proqram is carried out by tbe Shipbuilding Research 
P roqram Office , Off ice of Commercial Development , MarAd . 
P roq ram execution is carried out by Proqram Managers housed 
within the shipya rds re sponsible for the administrative 
management of specific proqram areas. 

The Ship Production commi ttee 

'!'be first component , the Ship Production Committee , is 
composed of top- leve l shipyard managers .  In general , they 
represent the production side of their organiz ations rather 
than the f inance or marketing sides . Repre sentatives f rom 
the Coast Guard , the Navy , and the American Bureau of 
Shipping also serve on the Commi ttee . Specific research 
projects are generated by technical panels that operate 
under the Committee ' s  direction. The responsibilities of 
the Ship Production Committee include providing policy 
guidance on the overall direction of the proqram to the 
technical panels and to the MarAd off ice and reviewing 
i ndividual projects submitted for consideration by the 
technical panel s . Pro jects approved by the Ship Production 
Committee are fowarded to the Shipbui lding Research Proqram 
Off ice for funding. 

The technica l panels are structured to address areas 
deemed important to the improvement of the ship cons truction 
process . They may be established or discontinued as needed. 
In genera l ,  the technical pane ls are composed of mid-level 
engineers with production experience . Each panel has 
between s i x  and forty members , with one representative from 
each of the ma jor shipyards serving on most of the panels . 
In addit ion, each panel has a MarAd representat ive and , i f  
appropriate , invited representatives o f  relevant regulatory 
bodies . 

The technica l panels meet individua l ly four to six times 
a year to discus s production problems and poss ible 
solutions , develop specif ications for new projects , and 
review the status of ongoing pro jects . Annual ly , each panel 
forwards specifications and budget recommendations for new 
pro jects to the Ship Production Committee . The COmmittee 
may ask a technical pa nel to mod ify its proposals or may 
approve them without change . Approved projects are 
f orwarded to MarAd for fund ing consideration . If funds are 
allocated , the technical panel i s  asked to participate in 
the se lection of project sponsor s and,or contractors . 
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Technical panels also act as advisors to Program Managers on 
technical issues arising in the course of pro ject 
iaplementation. 

The §hipbuilding ReSearch Program Office «MarAd) 

�e second major component of the proqram is the 
Shipbuilding Research Proqram Of fice of MarAd. This office 
is responsible for government management of the program . 
The off ice is sma l l ,  consisting of a director and one 
a ssistant and , therefore , has been able to maintain 
flexibi lity in dea ling with the industry. The Shipbuilding 
Research Proqram Office has divided its budget into four 
major areas : facilities ; manpower and motivation ; ship 
producibility ; and shipyard automation. In general , the 
technical panels are grouped under these headings as shown 
in Figure 1 .  

The annual list of approved projects , with technical and 
economic justif ications , is fowarded by the Ship Production 
Committee to this office for review. The recommended 
pro jects are evaluated on the basis of economic and 
technica l criteria , and priorities are established . The 
recommendations , or portions of them, a re then submitted to 
the Maritime Administrator for approval within limits of the 
avai lable budget . During the fi rst seven years of the 
program , approximately 7 5  percent of the projects submitted 
by the Ship Production Committee we re approved by the 
Maritime Administrator . In addition ,  two programs were 
terminated on advice of the Ship Produc tion Committee . •  

Erogram Managers 

Under the j oint direction of the Ship Production 
Committee and the Shipbuilding Research Proqram Office , 
individual shipbuilding companies take respons itility for 
implementing groups of approved projects addressing specific 
areas . Projects are carried out under a cost-sharing 
contract negotiated between MarAd and the sponsoring 
company. TWO criteria are used to select sponsoring 
companies .  First , the company must be recognized as having 
a high level of technical expertise in the subject area. 
second , the company must demonstrate a strong commitment to 
carrying out research under the guidance of the Ship 
Production Commi ttee . This colllllitment is usually 
demonstrated by the willingness of the company to shoulder 
at least one-third of the cost of the program. At present , 
there are six companies acting as primary sponsors and three 
acting as secondary sponsors . These companies are 
responsible for conducting fifty-four projects in s ix 
program areas . •  
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INDUSTRY PROGRAM EXECUTION GOVERNMENT 

1 �=-uction l I Sponsoring Firms I Shipbuilding R-.dl 
P� Office 

Panel SP-1 
Facilities 

Program Mgr. 
Material Handling 
(Completed) 

. Program Mgr. 
Semi-Automated 

Pr� Mgr. Penei SP-2 
Production 
Techniques 

Pipe Fabrication � 
Outfitting Aids ._ Facilities 
Production and _ 

I Project Mw. -/7 Prowam 

Environmental -------� Pollution Effects -----� / Panel SP-3 

Effec1S of Dry-Docking 

Panel SP-7 --------
Welding 

Prowam Mgr. 
Welding 

Panel 0.23-1 Prowam Mgr. 
Surface Preparation ------� Surface Preparations 
end Coatings and Coatings 

Panel SP-6 Project Mw. Manpower and 
Organization -------- Manpower Motivation ------·1 Motivation 
and Manpower Prowem 

Panel SP-6 Prowam Mgr. 
Shipbuilding -------- Shipbuilding 

Ship Producibil ity 
Standards Standards 

~ Panel SP-8 Prowam Mgr. Prowam 
Production/ --------� Production/ 
I ndustrial I ndustrial 
Engineering Engineering 

Prowam Mgr. 
Panel SP-4 --------� Shipbuilding Production 
Cost Control Management 

I nformation System 
(Discontinued) 

Panel 0-34-1 Prowam Mgr. 
Computer Aids ---------;• Computer Aids 
to Shipbuilding + 

Project Mw's. IR EAPS Group II-------- Shipbuilding 
· 

· Automation Projects 

F I G U R E  1 

NATIONAL SH I PBU I LD I N G  RESEARCH PROGRAM 

4 8  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

C a s e  S t u d i e s  i n  M a r i t i m e  I n n o v a t i o n
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 9 7 7

http://www.nap.edu/catalog.php?record_id=19977


Each of the primary sponsors selects a senior engineer 
to serve as ful l-time Program Manager . The Program Manager 
i s  responsib le to both the Ship Production COmmittee and the 
program office of MarAd. The administrative functions of 
the Program Manager include responsibility for preparing 
contract specifications, soliciting bids , and monitor ing 
projects and contracts. In addition, Program Managers 
cond uct an ongoing review of the major technical decisions 
required during the implementation of various projects and 
provide or secure technical assi stance for project staff as 
needed. 

Newly funded projects are as signed to one of the Program 
Managers. The Shipbuilding Research Program Office confers 
with the Ship Production Committee in the assignment of 
specific projects to appropriate sponsoring companies and in 
the selection of any outside contractors . Al l projects, 
including those for which a contract must be let outside of 
the shipbuilding industry, are placed under the control of a 
Program Manager employed in one of the sponsoring shipyards. 

The cost-sharing formula used by the program is simple. 
Direct costs, such as the salaries of the Program Manager 
and his staff and contract expen ses, are paid by Mar Ad . The 
sponsoring shipyards assume all overhead costs, including 
office space and materials, and provide plant facilities for 
any projects conducted in shipya rds. MarAd considers this 
to be an optimal cost-sharing formula since it minimizes 
paper work and does not require a cash outlay from 
indi vidual firms . 

THE INNOVATIVE PROCESS 

The organization of the National Shipbuilding Research 
Program supports the innovative process in several important 
ways. First, the established mechanisms for selecting 
problem areas and defining potential projects ensure that 
new projects are reality-oriented, meet a problem that has 
industry-wide ramifications, ard are defined after pooling 
all available technical knowledge. second, the program 
structure facilitates the identificaiton of new areas of 
research . Third, the program design incorporates a means of 
ensuring that the industry arrives at a consensus on 
research priorities. Finally, the structure of the program 
facilitates the rapid dissemination and use of research 
findings . 

The technical Panels 

The activities of the technical panels are crucial to 
the success of the overall innovative process. Since the 
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panels are composed of managers and engineers with line
responsibility for ship production , the research projects 
generated by the panels are usua lly thoee that address the 
most pressing production problems of the industry. This 
arrangement fosters rapid adoption of research results . 
Further ,  since the technical panels concentrate on 
part icular production anas , they tend to generate research 
projects that are interrelated. one project often 
compleMnts another or leads to another . Thus , the 
technical panel structure fosters cumulative techno logical 
deve loPMnt . 1 0 

Greater use of existing information has been an 
important by-product of the technical panels . Since the 
process of formulating specifi cations for individual 
research projects usually requires pooling technical 
information , redundant research projects are avoided. AS 
the work of the technical panels has progressed , a number of 
identif ied problems have been solved simply by sharing 
avai lable data . Although the cash savings to both 
government. and industry have not been calculated , a 
signif icant number of redundant research pro jects have been 
aborted on this basis. 

Xn addition t o  assuring a rea lity-oriented approach to 
research , the technical panel structure has enough 
flexibility to permit program expansion in promising new 
areas . For example , by late 1 97 2  the Facilities Panel bad 
developed four success ful projects in the area of welding. 
The welding Program Manager recommended to the Ship 
Production Committee that a new panel be formea to focus 
solely on this area . The we lding Panel was approved by the 
Ship Production Committee and ba s proven to be one of the 
more effective panels in the program. Similarly , the 
Surface Coat ing and Preparations Panel emerged from 
successful projects generated by the Production Techniques 
Panel. t O  

conference Strategy 

Program expansion may a lso occur through the 
identification of new problem areas by the Ship Production 
COIIIIlittee or by MarAd . The staff of MarAd • s Shipbuilding 
Research Program Office ha s ·deve loped a problem-oriented 
c onference technique that has proven useful in opening 
discussions in new areas. The technique reflects the basic 
philosophy of the program in its simplicity and non
directive approach . 

When new problem areas are identified , the Shipbuilding 
Research Program Office convenes a two- or three-day 
conference for shipyard representative� and relevant 

s o  
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t ec hnical expert s .  After an initial we lcoming meet ing , 
wh ich includes presentat ions on the nature of the problem or 
problems to be addressed , contro l of the meet ing is turned 
over to the participants , who as sume responsibi lit y  for the 
rema ining conference agenda . a o  Usually. Ma rAd staf f does 
not partic i pate in working group di scus s ions . 

The f irst conferences of thi s  type were learning 
experiences for a ll concerned . I nitially , industry 
r epresentat i ves were convinced t hat MarAd o f f icials intended 
to present the government ' s  solutions to the ident i f i ed 
problems at some point during the working ses s ions . 
�herefore , the conference participants waited pat ient ly in 
the i r  working groups , often for as long a s  a day .  When it 
became c lear that MarAd staff di d not intend to join the 
worki ng groups , the indus try representatives took command 
and addressed the issues at hand . 

Using the proble�oriented conference technique , new 
programs have been generated at the request o f  the Ship 
Product ion Committee in the areas of Ship Producibi lity and 
Marketing . The recent ly i nit iated Research and Engineering 
f or the Automati c Product ion of Ships (REAPS) progra� grew 
out of a conference on the applicat ion of computers in ship 
production , a problem area ident i f ied by MarAd staf f . 

Establishing Priori ties 

The emphasi s on a bottom-up approach to establishing 
research pr iorit ies through the technical panel s  has not 
precluded imaginative use of the program ' s  fr amework to 
i n f l uence research prioritie s from the top down . Until 
1 9 7 5 ,  the Ship �roduc tion Committee approved roughly equa l 
numbers of pro jects for each technica l pane l at a total cost 
that was approximately equa l to the pro jected budget of t he 
Shipbu ilding Re search Program Of f ice . In an e f fort to 
refine the pri ority-setting s ystem , MarAd and the Ship 
P roduction Committee have agreed to a new means of 
e stabl ishing pr i orities that results in an allocat ion of 
resources to those technical pane ls ab l e  to deve lop the most 
cost-effect ive project proposals . 

The Ship Production Committee now ranks it s f inal 
recommendations according to low , med ium , and high priority 
pro j ects . The Shipbui ldi ng Re search Program O f fice requests 
f und s  suffic ient to support a l l  high-pr iority and some 
medi � priority proj ects and chooses the projects i t  judges 
to be of most value . The primary criteria used by MarAd and 
by the Committee in selec ting pro ject s  is the potential 
c ost-bene f i t  of the expected pro ject results . An objective 
formula for ca lculating estimated cost-bene f it has been 
deve loped and adopted by both groups . The new system has 
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tended to rewa rd those panels able t:o qenerate pro jects that 
a re  of qreatest potential cash value to the industry. 

Dissemination and J m1ementation of Research Results 

Finally , the National Shi pbu. ildinq Research Proqraaa 
fosters i nnovation by providing for rapid dissemination of 
research results and by encouraqinq rapid implementation. 
The members of the Sh ip Production Committee and the 
technica l pa ne l s  are prime movers in thi s  dissemination and 
implementat ion process . 

Since both top-leve l and mid-level shipyard manaqers and 
enqinee r s  are involved in the conception and manaqement of 
the projects , they have a vested interest in makinq use of 
the results . :I f  the results are iqnored , their peers and 
their manaqeuent may question why the pro jects were se lected 
and supported in the f irst place . MOreover , these people 
are in key production positions . :In short , they have both 
the motivation and the capacity to speed implementation 
within thei r companies . Final ly , many of the projects ar� 
performed in individua l shipyards , and most shipyard opt to 
cont inue or expand �he pro jects at the conclus ion of the 
demonstration pha se . Therefore , in most cases , 
demonstration leads smoothly into pract ice in at least the 
oriq inatinq yard. 

The pri nci pa l  means of forma l dissemination of proj ect 
results is throuqh demonstrations held in the sponsorinq 
shipyard ' s  facilities . Program Manaqers are responsible for 
orqanizinq these demonstrations upon the completion of each 
project . Repre sentatives from a l l  of the shipyards in the 
country are invited . Althouqb each shipyard is required to 
pay all expenses of staff who participate , attendance at 
demonstrations averaqes between 1 0 0 and 200 industry 
representatives . t o 

The demonstrations are judged by MarAd to te more 
e f fect ive than written reports i n  disseminatinq project 
results . The impact of see inq a new procedure or process in 
operation in a familiar settinq i s  siqnif icantly stronqer 
than any verbal description .  Experience indicates that 
innovations are most like ly to be adopted when they are 
considered to be of suffic ient value by front-line personnel 
to warrant the risk of persuadinq top- leve l management to 
aqree to the chanqe . t o 

Projects that are contracted to current or potential 
suppliers to the sbipbuild inq industry have an addit ional 
d issemination mechanism. :In many instances , the supplier 
dec ides to produce and market the equipment developed under 
federa l contract to shipyards and , in some cases , to other 
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industries . Although marketing by supplier firBs is an 
important di ffus ion mechanism of the National Shipbuilding 
Research Program , its e ffective operation often depends on 
the supp lier ' s  wi llingness to undertake production and 
marketing. This decision is based on the supplier ' s  
percept ion of prof it potentia l .  

Last , and probably least important a s  a dissemination 
mechanism, is the distribution of f inal project report s .  
Program Managers are responsible for sending these formal 
reports to selected production managers in every shipyard. 
Information about the Nationa l shipbuilding Research Program 
i s  also distributed throuqh the MarAd Off ice of Public 
I nformation and through the committee structure of SNAME. 
The latter method has proven particularly effective . SIQME 
is e nthusiastic about providing this service and underwrites 
the cost . t o  

PROJECTS AND BARRIOS 

The large number of projects carried out under the 
Nationa l Shipbuilding Research Program precludes a complete 
discuss ion here . Neverthe less , a brief review of selected 
projects wi l l  he lp to illustrate the impact of the Nat ional 
Shipbuilding Research Program , as well as to identify some 
of the major barriers to change it bas encountered since 
1 97 0 .  The most successful projects have been those which 
address inprovement s in existing operat ions . Projects 
attempting to apply technologies from other industries to 
the problems of sh ipyards have been less success ful. Only 
r ecently have projects addres sed some of the more entrenched 
barriers to innovation and techno logical change , such as 
standards and regulations . However , these latter projects 
are of interest as indicators of the success of the overall 
e ffort to improve the innovative capacity of the industry. 

'!he Welding .Program; A success storv 

One of the biggest success stories in the program has 
been in welding .  This project-group is notable for several 
reasons . It included one of the first pro jects that was 
s uccess ful without requiring research funds . It also 
provides a good example of the development of complementary 
research efforts . Finally ,  the welding program has bad its 
share of setbacks , notably in the area of supplier 
withdrawa l f rom marketing a newly developed product. 

When the National Shipbuilding Research Program was 
started , four independent welding projects were included. 
One of these , the deve lopment of American-made gravity 
e lectrode s ,  was remarkable both for its . success and it s 

5 3  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

C a s e  S t u d i e s  i n  M a r i t i m e  I n n o v a t i o n
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 9 7 7

http://www.nap.edu/catalog.php?record_id=19977


brevity. 'lhe process of drawinq up the specifications for 
the electrodes relied on pooled technical information and 
produced a document that articulated the needs of the 
industry so clearly that an existing vendor agreed to 
produce and market the product . '!'here was no need to fund a 
research or demonstration effort . While this is not an 
i solated example , it provided early and concrete proof to 
the industry of the va lue of a cooperative approach to 
problem solving. 

Of the othe r original welding projects ,  two are of 
interest because they illustrate the impact of suppliers on 
the innovation process . One pro ject was aimed at developing 
an American capability for one-sided welding of ship hull 
plates.  '!'he second was aimed at developing an improved 
automatic butt-welder . one-sided welding had a high 
potentia l cost savings . Moreove r , a suitable machine was 
available from a foreign supplie r ,  although the price was 
prohibitive . The automatic butt-welding project was aimed 
at developing a machine for welding erection master butts in 
all three positions: the bottom shell ,  the s ide shell , and 
the bilge radius . Vertica l welders were available but had 
proven less than satisfactory in shipyards . •  

Both projects were sponsored by a major shipyard under 
the direction of the newly formed Welding Panel . Both were 
completed successfully and demonstrated . '!'here the 
similarity ended . The one-sided welding project was 
terminated after the demonstrati on. '!'he company responsible 
for developing the project was a ma jor supplier to the 
marine market . Yet ,  despite repeated assurances that the 
market for the product could be substantial , the company 
opted not to attempt to produce the product at competitive 
prices . •  

· 

'lhe developer of the butt-le lder , however , took a 
leadership role by developing an advanced general-purpose 
machine from the basic des igns used during the project .  '!'he 
new machine was designed and bui lt before all required 
welding processes for the bottom plate and bilge radius had 
been developed . Subsequently , another shipyard and a major 
supplier of products used in the welding process joined in 
supporting the non- federally funded research e fforts needed 
to enable full use of the new welding machine. s 

Recent trends in the types of projects undertaken by tbe 
welding Panel il lustrate the progressive nature of the 
innovation process . Innovation, once begun , tends to expand 
into more diff icult and complex problem areas . �r example , 
the problems encountered in the development of the new 
vertical-butt we lding machine suggested the need to re
examine the standards for vertical and horizontal 
e lectroslag and electrogas welds . This . initial foray into 
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the area of standards and regulations was suggested by the 
representat ive of the industry regulatory body serving on 
the panel .  As a result , other projects aimed at eva luating 
weld ing sta ndards which restrict productivity have been 
formulated , but progress is s low .  I n  general , standards and 
regulations tend to operate as barriers to innovation. 

Tbe !elding Program; sarriera to fractical Change 
; 

As mentioned above , the welding program has encountered 
barriers to change and had its share of setbacks. 'rhe 
different fates of the one-aided welding project and the 
butt-welding project i l lustrate some ma jor barriers to 
innovation in the industry. First , the shipbuilding 
industry is dependent on and imbedded in a larger framework 
of American suppl ier industries , yet the industry has a 
relatively law purchasing power. For example , shipbui lders 
spend more for steel than for any other material , yet their 
purchases total less than 2 percent of the total stee l-mill 
output . a o Therefore , shipyards lack the necessary economic 
leverage to induce supplier industries to develop new 
products. 

The National Shipbuilding Re search Program baa not been 
able to ove rcome this supply- inertia entire ly .  Although the 
program provides the economic st imulus to develop new 
products , the dec ision to mass-produce and market these 
products is left in the hands of the suppliers . Because of 
the relatively low purchasing power of the industry , what 
may appear to be a substantial market from the point of view 
of the shipyards i s ,  from the point of view of the supplier, 
not sufficient to warrant the capital investment required to 
produce and market the desired product .  Experience 

· 

indicates that the larger the supplier company , the less 
likely it will be to undertake production and marketing . 

Government patent regulations also operate as a barrier. 
Patents on equipment developed under government contract 
through the program are in the public domain. Therefore , 
the supplier has no market protection. This barrier tends 
to discourage the larger companies currently supplying the 
industry. Few larger companies have been bidding on the 
avai lable development contracts. Most bids are received 
f rom smaller compan ies that a re new to the shipbuilding 
market. Although public domain ruling on a particular 
patent may be appealed , the company fi ling the appeal must 
prove that it made a substantial capita l investment in the 
development process . Moreove r ,  such appeals are usually 
time-consuming and costly. The net effect of the government 
patent regu lations is to place a fa lse ceiling on the 
potential profits to be derived from a new product . I f  a 
new product is highly prof itable , competing companies may 
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enter the market immed iate ly and benefit from tbe labors of 
the originating company . 

other government standards and regulations also operate 
as barriers . The government regulatory agencies have 
traditiona lly been quite conservative .  In re sponse ,  the 
i ndustry is reluctant to attempt innovations that might run 
afoul of the regu latory process and cause expensive 
production delays. I O  AS illustrated by the welding Panel , 
the inclusion of representatives f rom regulatory agencies on 
the technical panels is he lping to reduce this barrier . The 
regulatory agencies are better informed about the production 
needs of the industry , and the industry bas more 
opportunities to explore the willingness of the agencies to 
reevaluate standards and regulations. 

In evaluat ing tbe overa ll success of the welding effort , 
i t  should be noted that this panel is working to improve 
existing operat ions . There is little or no expectation that 
this aspect of shipbui lding wi ll change substant ia lly in the 
near future . other successful panels have also focused on 
stable and labor-intensive areas of sh ipbuilding such as 
f itt ing , outf itting , pa int ing and surface preparation, and 
materials handling. Pane ls that have met with less success 
are those that address the development of new technologies 
for the industry or the transfer of technologies from other 
industr ies . The history of efforts to incorporate computer 
technology into the ship product ion process il lustrates some 
of the barriers to more extensive technological change . 

Computer Aids to Manufacturing 

There have been three separate attempts t o  form a 
technical panel to address the c oordinated development and 
implementation of computer aids to manufactur ing in the 
shipbui lding industry . original ly, this effort was 
organi zed under the direction of the Computer Aids to 
Shipbuilding Pane l .  This pa ne l  proved inef fective because 
t he ma jorit y of its members lacked any experience with 
computer aids to produc tion , and the panel wa s  formed at a 
time when most technicians in the industry cons idered 
computers funct ional only in the area of ship des ign . Thus , 
lack of experience in an essentia lly new technological f ield 
inhibited the development of research projects aimed at 
transferring the new technology into the shipbuilding 
milieu. 

I n  a second attempt to incorporate computer technology , 
a ma jor pro ject was launched to develop a shi pbuilding 
prod uction scheduling and control system. Christened the 
Shipyard Production Management I nformation System (SPMIS) , 
the pro ject was started in 1 9 7 3  and dro�ped after eighteen 
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months . Although not completed , MarAd considers the project 
partia lly successful since the project was allocated an 
initial budget of SJ. S million a nd was terminated after an 
outlay of only S 1 70 thousand . • There is genera l agreement 
that this project was begun too quickly . 'l'he project 
specifications were formulated before e ither MarAd or the 
technical panel had a clear picture of the needs of the 
i ndustry. As a result . the project ' s  contractor des igned a 
sophisticated computer system that simply could not be 
absorbed by the industry. The ongoing feedback mechanisms 
of the National Shipbuilding Research Program ensured early 
and cost- saving termination of the project. 

The third ef fort to utilize computer technology to 
improve ship production has met with greater success . �his 
effort .  the Research and Engineering for the Automated 
Production of Ships (REAPS) project , was conceived 
concurrently with the SPMI S project and is now in full 
operation. The REAPS project focuses on the development and 
implementation of a computer system for control ling 
numerical steel cutting machines . In 1 9 7 3 ,  after 
consultation with the industry , MarAd determined that the 
best computer-controlled cutting systems avai latle had been 
developed abroad . The original plan was for MarAd to 
purchase an exclusive license for the best of these foreign 
systems and lease rights at a lower cost to any u.s. yards 
wil linq to insta ll them. Five yards expressed interest ; the 
Autokon system was leased ; and the REAPS project was 
formally started . After installation of the Autokon system 
i n  the five yards , a decision was made to expand the 
capabilities of Autokon by developing a ful ly automated 
system to convert plans for whole sections of ships into cut 
steel . The project was also to include the development of 
training programs and user • s  manuals. These e fforts are now 
u nder way. a o  

The REAPS project has broken new ground in several ways � 
For example , it is the f irst maj or project to be undertaken 
that wi ll ultimately require a redistribution of the 
workload in shipyards. With ful l computer control , steel 
can be cut so accurately that there is less need for 
trimming and fitt ing in f ina l as sembly. However , in order 
to achieve full computer control , the design department must 
be more exact in specifying the dimensions of the ship ' s  
surfaces . Previous experience has shown that innovat ions 
requiring organizationa l changes , such as redistributing 
work loads , are less likely to be adopted . However ,  
research suggests that innovations requiring organizat ional 
change are more easi ly adopted when the organization 
participates in their development . a o It is hoped that the 
part icipatory approach that characterizes all the projects 
sponsored by the National Shipbuilding Research Program will 
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faci litate the adopt ion of far-reaching innovations such as 
the REAPS system. 

'l1le f inancial arrangements and program management of the 
REAPS project also represent s ignif icant departures from the 
f ormula used with other National Shipbuilding Research 
Program projects . The shipyards participating in the REAPS 
program contribute S O  percent of the total cost of 
establishing the system in their yards. A cash outlay is 
required of the yards rather than the usual commitment to 
assume overhead expenses .  The Ship Production Committee 
does not exercise direct control over the project . Progress 
reports are submitted to the Committee to keep them 
informed • but project control is vested in the Project 
Manager . the sponsoring f irms . and MarAd . The Ship 
Production Committee is fully in accord with this 
arrangement since the technology involved in the REAPS 
system is complex and essentially beyond their field of 
expertise. 

In trac ing the history of efforts to incorporate 
computer technology into the ship production process . two 
barriers to the innovative process have been illustrated. 
Firs t .  a persistant obstacle to developing pro jects that 
focus on the transfer of new technology into the industry is 
the lack of practical experience with the new technology. 
Since research priorities and research specif ications are 
formulated by front- line production personne l .  it has been 
diff icult to bridge the gap between radically new approaches 
and the current operating procedures in the yards. second . 
the extent of organizational change required to incorporate 
a new technology tends to operate as a barrier . The history 
of the REAPS project indicates that this barrier may be more 
like ly to be overcome when the participating yards are in 
control of the development of the project and when their 
f inancial commitment to the project is increased . 

Fortunately. the National Shipbuilding Research Program 
has proven suff iciently f lexible to incorporate new 
a pproaches to overcoming the barriers to the introduction of 
major technological changes . Further . as the welding effort 
i llustrates . projects that focus on innovation aimed at 
improving existing methods have tended to generate 
success ive projects and/or new problems requiring solutions . 
Moreover .  these successive projects tend to become more 
sophisticated and more innovative . such efforts tend to 
expand in the di rection of increased supplier participation. 
increased concern with production methods . and willingness 
to tackle the more entrenched obstacles to technological 
change. 
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EVALUATING 'l'HE NA'l'IONAL SHI PBUILDING RESEARCH PROGRAM 

The Nationa l Shipbuilding Re search Program was evaluated 
i n  conj unction with an independent study of federally funded 
industry research and demonstrat ion programs . It has also 
been formally a sse ssed by an M-Boc Committee of SNAME , and 
a ssessed more informally by the sta ff of the Shipbuilding 
Research Program Office . The fi ndings of each of these 
studies wi ll be brief ly reviewed . 

The Rand study 

I n  1 9 7 6 ,  the Band Corporation published the results of a 
deta iled study of 2 11  federa lly funded research and 
demonstration programs aimed at stimulating change in non
defense industrie s .  The objectives of the study were to 
i dent if y  ma j or factors associated with succes s ful 
demonstration projects (a s def ined by the degree of 
c ommerc ia l implementation of the results )  and to formulate 
guidelines for federal agencies to use to improve the 
results of future pro jects . For the purposes of the study, 
projects were selected that involved activitie s  undertaken 
on a sufficient scale or with sufficient technological 
g rounds to permit rapid trans lation into commercial use . In 
other words • demonstration projects were selected that were 
based on technologies that were well understood but had not 
been wide ly adopted . l 

Three criteria were developed to measure the success of 
the pro jects in translating the technology into practice. A 
pro j ect was considered an in£o;matiQn success when it was 
able to reduce uncerta inties about the operation of the 
technology in a real-world setting to the point that 
potential adopters were able to decide whether or not to 
adopt • and regulators were ab le to decide whether or how to 
regulate . A pro ject was considered an application s uccess 
to the extent that the loca l adopters were satisfied with 
the reliabi lity of the system and the quality of the goods 
or services . A pro ject was considered a diffusion success 
t o  the extent that the technology had passed into use as a 
result of the activity. Projects were ranked yes or no on 
the information criterion ; high. medium ,  or low on the 
appl ication criterion ; and little or none . some , and 
s ignificant on the diffus ion criterion . a 

For the purpose s of this study , the National 
Shipbui lding Research Program was analyzed as a program 
rather than project by project .  The overal l  program was 
j udged to be an information succe ss . It was noted that the 
principa l area of uncertainty re duced by the program • s 
activities was the relative cost advantages of speci fic 
tec hnological innovations . The program �as ranked high as 
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an application success • indicating that the adopters of the 
technological innovations demonstrated through the program 
were we ll satisfied with the quality and reliability of the 
new methods or machinery.  Finally , the program was ranked 
as a significant diffusion success , indicat ing that a 
signif icant amount of technological change had occurred in 
the industry as a result of the program. Of the 2 4  
federa lly funded programs studied • only six ,  including t:he 
Nationa l Shipbuilding Research Program, received the highest: 
ratings on all three criteria. a  

In addition to the report on the findings of the study , 
a companion volume of in-depth case studies was publ ished by 
Rand . A number of the conclusions reached in the case study 
of the National Shipbuilding Research Program are worthy of 
note . As the first significant research and demonstrat ion 
program in the area of ship production , the program has been 
successful in creating a more positive atmosphere for 
technologica l change . As the program bas evolved , the 
shipyards have begun to initiate and support their own 
innovative projects (often ba sed on findings of projects 
originally supported t:hrouqh the program) . Furthermore , 
equipment suppliers , an important source of technological 
change i n  many other industries , have traditionally not 
generated many innovations for the shipbuilding industry. 
Because of the program , equipment suppliers are now 
beginning to respond to the need s of the industry. The 
program has been particularly success ful in i ncreasing 
communication between shipyard profess ionals who had 
previously worked in isolation f rom their peers in other 
f irms . Some Program Managers have begun to act as 
information gatekeepers to the industry in their particular 
fields of experti se . Production specia lists and engineers 
are beginning to rely on these gatekeepers for information 
on new equipment and techniques.  The participation of 
representatives of regulatory agencies on some technical 
panels is producing change . Several agencies are beginning 
to reconsider some of their policies in a more constructive 
l ight. I O 

On the negative s ide , the Rand case study points out 
that the program will probably have to be funded at a much 
higher level before fundamental changes in the industry can 
be realized. It notes that the federal funds provided 
through the National Shipbuilding Research Program account 
for only approximately 0 . 02 percent of the industry ' s  
revenues . a o  I n  di scussing this point , however , MarAd 
officials maintain that the program is funded at a level 
cons istent with its goal of producing innovations that can 
be realistically absorbed by the industry . Conceding that a 
2 0  percent increase in the funding level might yield a 20 
percent increase in absorbable technologica l changes , MarAd 
nevertheless believes that any increase over 30 percent 
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woul d  beg in to overload the industry. 'l'he returns on 
re search and demonstration investments , in terms of their 
rate of adopt ion by the industry , would rapidly diminish. 

'!'be Rand case study a lso notes that the National 
Shipbuilding Research Proqram alone capnot stabilize the 
market for u. s. -built ships nor can it coapensate for the 
lack of incentive for cost-cutting in tbe shipbuilding 
industry. 'l'bi s latter factor is seen by Rand as a direct 
consequence of t.he protected environment engendered by tbe 
fede ra l  subsidy proqram. a o 

In sum, the Rand report rates tbe National Shipbuilding 
Research Program as one of the best federal ly funded 
research and demonstration efforts aimed at fostering 
i nnovation in industry . Although there are ,  in Rand ' s  view , 
industry problems that cannot be addressed by the program , a 
number of substantial posit ive changes in the shipbui lding 
industry have resulted from the program ' s  activities . 

SNAM£ 1 s  A&sessmeot 

I n  1 9 75 , the Ship Production Co11111ittee st arted its own 
e f fort to docu.nt the effects of the Na-tional Sbpbui lding 
Research Program. An Ad-HOc Committee composed of three 
members of SHAME was charged with responsibil ity for 
a scertaining the effects that 23 of the program ' s  pro jects 
bad on each of 6 shipyards . 'l'be i nf ormation for the 
a ssessment was to be obtained by personal interviews in t he 
s hipyards as we l l  as by observation . • 

A total of 1 38 observations of the implementation of 
sponsored research pro jects was made poss ib le  by intervie� 
at the 6 shipyard s .  Each observation of the extent of 
implementation of a particular i nnovation was assigned a 
numerica l value according to the following scale : 0 • no 
implementation ;  1 / 2  = qualified implementation ; 1 = 
unqualified appl ication. 'l'he 1 3 8  observations received a 
tota l score of 7 1 . 5 . 'l'hus , the application rate for the 23 
pro jects was 5 2  percent. •  

'l'be Ad-Hoc Committee found that in most cases in which a 
shipyard reported no application of a project ' s  results , the 
shipyard personne l were , neverthe less , knowledgeable about 
the results . '!'he committee therefore concluded that tbe 
p rog ram had been success ful in d i sseminating research 
i nf ormati on. '!'he committee also found that the program had 
been very e f fect ive in bringing together professiona ls to 
dea l with common proble• • and that the Ship Product ion 
Committee had been successful in preventing inc lusion of 
pro jects that would benefit only one or a small number of 
shipyards . •  
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Mar Ad • s Assessment 

The staff of the Shipbuilding Research Program Office 
has not published a fora l eva luation of the impact of the 
program on the industry. I:t bas , however , conducted a 
cont inuing assessment of the effectiveness of the program as 
a part of its genera l  proqram management function. I:n April 
1 976 , Jack Garvey summarized his view of the proqram • s  
impact in a presentation delivered at the SNAME Pbiladelpbia 
section meeting. I:n brief , it was noted that in 1970 the 
innovative process had been effective ly blocked in the 
shipbuilding industry. By 1 97 6 ,  the program bad 
significantly increased the propensity to innovate within 
the industry. A new pool of industry innovators had been 
formed, and the proqram had over 1 50 active participants. 
The technical content of the pro jects had become more 
sophisticated, the vendor community more cooperative , and 
shipyard management more aware t hat the application of new 
equipment and methods is benefic ia l  to their organization. • 

Based on their experiences with the proqraDI , the staff 
of the Shipbuilding Research Program Office had arrived at a 
number of conclusions about the innovative process in the 
shipbuilding industry. First , that technoloqical 
improvements can reduce costs and have the potential to 
improve the profitability of the industry .  second , small 
incremental improvements can be more effective than major 
breakthroughs . Third , in addition to providing resources , 
management must provide an environment conducive to 
innovation. Fourth , a cooperative program can be more 
effect ive in removing institutional constraints to 
innovation than programs conducted within individual firms. 
Finally ,  that the program appears to have been more 
effective in creating the necessary information pool and the 
mechanisms for disseminating this information than in 
creating . the environment necessary for effect ive 
innovation. • 

TWO major barriers that have inhibited creation of the 
maximal environment for innovation had also been identified. 
Tbe mechanisms controlling government support of projects 
legislated by the Merchant Marine Act of 1 970 are standard 
federal research and demonstration contracting procedures . 
Unfortunately , these procedures were designed for the 
procurement of research services for government use and do 
not recoqnize the cooperative nature of the program. Within 
the industry itself , the instabi lity of the market precludes 
j ustification of any long-term i nvestments in research or 
adoption of new technology. Consequently , investments in 
new technoloqy that cannot ensure capital recovery during 
the life of an ongoing contract are avoided. • 
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T.be three views of the program summarized here are 
remarkably consistent . The prog ram is judged success ful by 
both the federal and the industry partici pants . When 
compared with other federally sponsored commercial research 
and demonstration projects , the program received the highest 
possible marks . There is genera l  agreement on the 
contribution the program has made to strengthening the 
innovative process in the shipbui lding indsutry. There is 
also a consensus that some of the major economic barriers to 
innovation in the industry cannot be signif icantly altered 
by the program. Nevertheless ,  the sense of enthusiasm and 
vigor that permea tes the Nationa l Shipbuilding �esearch 
Program gives grounds for real optimism atout the future. 
The program has not begun to exhaust its potential sphere of 
impact . There are new challenge s to be met .  There is a 
clear commitment to meet them. 
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BARRIERS AND I NCENTI VES TO THE ADOPTION OF AN INNOVATION : 
MARITIME SATELLITE COMMUNICATIONS 

Wi lli am H. Penrose 

The world watched and listened when man first set foot 
on the moon , demonstrating our ability to communicate across 
as well as travel the awesome reaches of space . That event 
changed profound ly the everyday life of man on earth . We 
now watch and listen , in real time , to sports , theatrical , 
and news events from a ll parts o f  the globe . Space-age 
commun ications technology routinely extends the power of the 
computer to he lp solve problems half a world away. This 
same technology is now available to improve the oper ation 
and financia l performance of our ocean t ransportation 
s ystem, if only the cha llenge of change can be met .  

SYSTEM CAPABILITIES 

Commerc ial satellite communications service to the 
ma rine world started in 1 97 6 , with the success ful 
geosynchronous orbiting of three MARI SAT sate l l ites over the 
Atlantic , Paci fic , and I ndian oceans . When the third earth 
station is completed in mid- 1 978 , 2 4-hour service wi ll be 
avai lable to all MARI SAT-equipped ships operat ing in the 
primary maritime areas of the world .  The system user can 
depend on constant , high-quality service , because sate llite 
radio frequencies are not sub ject to the propagation 
anomalies so common to marine radio,  telegraph , and telex 
services . Many nations a llow use of the system in port , 
s ince the narrow , highly directional signals do not 
interfere with nearby broadcasti ng stations . The abi l ity to 
use the system in port and the fact that the shipboard 
terminal operates automatica lly means that a ship may be 
contacted directly at all times. (Even when s ignal 
propagation conditions are ideal , the conventional marine 
te legraph system is available only about 2 2  percent of the 
time . )  The narrow , direc tional signal also ensures the 
privacy of communications via satell ite . 
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AShore , no specia l MARI SAT terminal is required ; any 
telex, TWX ,  or telephone set will do. There is no manual 
message handling at the satellite earth stations ; once a 
circuit has been allocated , me ssage transmi ss ion is 
immediate and direct , allowing discussion and decision by 
both parties during a single cal l .  Historically, 
communications by the marine telegraph system have meant 
message delivery delays of from 8 to 2 4  hours . In addition, 
the direct connection makes practical the direct entry of 
data from the ship into a shore-based computer . 

Direct connection extends the power of the computer to 
those at sea in a pract ical way. Economically efficient 
high-data rates may be achieved by coupling a small on-board 
minicoq>uter to the shipboard te rmina l .  Drawings , charts , 
and othe r graphic materia l may be transmitted by using an 
ordinary office telecopier in company with the MARISAT 
terminal .  Finally, the system has a collective-call feature 
that allows a single telex message to be addre ssed , 
simultaneously , to all MARl SAT-equipped ships of the same 
f lag or company, or to all such ships in the same geographic 
area . 

INDUSTRY ACCEPTANCE 

There seems little question that MARISAT marks the 
beginning of a new era in ship-to-shore communications . It 
is,  perhaps , the sing le most significant advancement in 
marine radio service since Marconi . At this point it is 
apparent that MARISAT wi ll be ab le to meet the needs of the 
maritime community for many years to come . That being the 
case , one might well ask why so few ships have adopted 
MAJcr SAT during its first 20 months of commercial 
availabi lity ? 

In our rapidly deve loping technologica l society , change 
is almost a way of life .  For those accustomed to new ideas ,  
the conservative seaman may seem out of place i n  the modern 
world .  However , conservatism is a force to be reckoned 
with . Generally , new ideas are not readi ly accepted in the 
marine world . some reasons for this seemingly contrary 
attitude are contained in thi s  quotation from " Survival at 
Sea" by Commander G. W. R.  Nicho ll , RN: 

"The seaman is traditionally cautious and 
conservative . These are characteristics born of 
long contact with an element which permits no 
liberties ; an element quick to anger , a fury 
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against whom the f inest tempered stee l is of no 
avai l ;  even in its most ha lcyon mood ,  the sea • s  
smile i s  reserved and distant . However s o lidly 
strong the ship , it can only be hoped t hat the sea 
wi l l  tolerate it for a li fetime , for it might well 
be engu l fed on its maiden voyage . Progres s in 
maritime matters i s , there fo re , genera lly 
evoluti onary and not revolut i onary . It cannot t hus 
be wondered that innovations are accepted with 
caution . "  

The trans ition f rom sa i l  to stea m required more than a 
cent ury to c omplete . Fourteen years a fter patent 7777 was 
granted to Marco ni , it took the sinking of the Titanic to 
force legis lat ion through the Congress to require f itt ing of 
radio transmitte rs and receivers to all u . s . - f lag ships . In 
more recent times , seve ra l  u . s .  shipping companies sustained 
severe economic setbacks because they cont inued to bui ld 
break-bulk cargo ships long a fter the container concept had 
been accepted . 

A ship master promoted to fleet manager doe s  not 
a utomatically shed his conservat i sm when he steps as hore . 
On the contrary, these habit s are usua l ly re inforced by the 
requirements of the new positi on .  Financially success ful 
s hip owners have learned the importance of providing a 
c ompetitive service at least cost . This means that the 
f leet manager must exert cont i nuous pressure to keep ship 
operating expense s to a minimum. He is essentially a 
" con servator" who must make do with the too ls at hand . 
Unde r the circumstance s , it is quite natural to question the 
need for another , more expens ive , radio system--especially 
since international treaties require retent ion of the marine 
t ele graph system . Treaty requirements aside , there is no 
question that the MARI SAT s ystem is more expensive t han 
marine telegraph . Th is wi l l  be true a s  long a s  MARI SAT is 
viewed as nothing more than a substitute for marine 
telegraph and as long a s  f leet managers bel ieve that marine 
tele graph service is adequate for ef fective f leet management 
purposes . 

Sate l lite communication is , of course , much more t han 
j�t a substit ute f or the marine te legraph sys tem. In terms 
of g lobal coverage , s ig na l  qua lity , ava i lab i l i ty ,  privacy , 
services available , and economic efficiency , the s ystem 
r epresents a qua ntum leap forward in service to the maritime 
community . By the same token ,  ocean tr ansportation today i s  
not the s ame as the system tha t exi sted j ust a few years 
ago . Advances in marine transportation techno logy , 
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expansion of intermoda l systems, uncertainty in the world at 
large, and the need for effective communications between 
merchant shi ps and u.s. mi litary forces have changed the 
basic nature of the problem. T.be sheer size and cost of 
present-day ships--the high cost of depreciat ion, insurance , 
fuel , and other operating costs ; the need for increased 
management attention to the deta i ls of operations afloat to 
reduce voyage delays--all point to the pressing need to 
improve the effectiveness of merchant ship communications . 

INDUSTRY-GOVERNMEN'.l' COOPERATION 

TO demonstrate the benefits of satellite communications 
to the maritime community ,  MarAd initiated a jointly f unded 
industry-government project . Tbe program included the 
i nstallation of satellite communications terminals aboard 
several o. s . -flag ships , the creation of a computer-based 
message-handling system to link ships at sea with company 
off ices ashore , and the development of a number of "test 
plans" to facilitate use of the new system by the 
participants . The idea was that the companies would become 
familiar with the system and , once convinced of the 
potential benefits , would proceed independent ly to use the 

. system to the best advantage . 

several participants soon realized that to make the best 
use of the satel lite system, it would be necessary to 
integrate the ship system into t he  shores ide management 
information system. such an integration would necessitate 
the development of computer software--an investment few were 
willing to undertake on a one-ship , experimenta l basis . 
Faced with this realization , the participants used the 
system primari ly as a substitute for marine telegraph. 
Although most participants recognized potentially important 
gains that could be achieved by bringing the computer into 
the operations department , few could convince top management 
to make the move . There is som evidence that top 
management may be reluctant to make such a substantial 
investment at this time because of uncertain conditions in 
the industry . 

LABOR-MANAGEMENT ACCEPTANCE 

The radio-electronics office rs • unions have supported 
the move toward satellite capabi lity. There have been 
several minor incidents of an apparent lack of cooperation 
on the part of individua l radio officers , but this .has been 
traced to a breakdown in communications between the operator 
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and management ashore . The American Radio Association-Radio 
O f f icers Uni on (ARA-ROU) group of radio electronics officers 
a sked the Maritime Administration to provide to their union 
school , on the same basis terminals were installed aboard 
s hip , a satell ite terminal that the union could use to train 
their members in operating the new equipment . This request , 
unfortunately, has been delayed for a variety of reasons , 
with the result that the radio-e lectronics off icer groups 
now feel left out .  

Short of outright legis lation , there are s everal steps 
that the federal government can take to facilitate the use 
of satellite communications se rvices by the u . s .  merchant 
fleet . A move on the internat ional level to e liminate the 
treaty requirement for marine te legraph equipment aboard 
sate l lite-equipped ships would be a ma jor step . Also , the 
subs idy act might be revised to provide retrofit 
construction subsidy for the purchase and installation of 
s ate llite equipment aboard existing ships. One important 
step would be to des ign ,  implement , and demonstrate the 
a ctual working of an i ntegrated ship-shore management 
information system , based on the use of s atellite 
commun ications in conj unction with the corporate computer 
s ystem. The ready availabi lity of adaptable computer 
software for such a system wi l l  make it much easier for 
i ndividua l companies to commit funds for the i nstal lation 
and operation of shipboard satel lite terminal s .  
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THE I NNOVATI ON AND I MPLEMENTATION OF LASH 

L. Arthur Re nehan 

The LASH ( L ighter Aboard Shi p) ocean t rans portation 
s ys t e m  i s  probably t he most dynamic f orm o f  new marine 
t echno logy to be introduced in the last 5 0  year s .  Conta i ner 
s h i ps , surf a ce - e f fect s hips , L PG s , and Ro-Pos 
notwiths tand i ng , it is sti l l  the most dynamic ; t hat is , 
adaptabl e ,  mot ive , and re sponsive to changing circumst ances . 
The gene s i s  of an idea is r arely ea sy to trace ; the 
i nnova tor hims e l f  is usua l ly unc erta i n  of e xactly when his 
c reation took form. I nnovation most o ft en results from many 
origina l  t houghts , s everal start s , and a variety of 
problems . I n  this study , our ta sk is s impl i f ied by the fact 
t hat the i nnova tor has ma i ntained a c lose re lat ionship to 
h i s  cre a t i on . Ten years of work pre ceded t he f inished 
product , and today it is s t i l l  being ref ined . 

we wi l l  a t t empt he re to define the instruments t hat 
bro ught t he LA SH system of oce an transporta tion to the trade 
routes of the world . Alt hough economic ,  polit ical , and 
soci al f a ctors bea r  on every i nnovat ion , we wi l l  concentrat e 
on t he s h i p  itself , t he crane , t he barges , and t he system 
result ing from their operat i on .  Our intere s t  wi l l  be 
primari ly c oncerned wi th t he tec hnology of the LASH bar ge
carrying ves s e l .  

THE ENVIRONMENT 

In 1 9 6 4  the world was jus t awa kening to the realit ies of 
inte rmoda l trans port a t ion on an interna t iona l scale . The 
" c onta iner revo lution " had become an overworked expr es s iop 
f o r  the dramat ic cha nge that h ad taken place in the 
intercoastal t r a de of t he Unit ed St ates . But most 
s hipowne rs , true to the ir c onservative na tures , cons ide red 
containe ri zati on a spec i a l  so lut i on to a loca l problem. 
Cargo- ha ndl i ng costs and labor problems i n  u . s .  port s , 
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Puerto Rico , and Hawaii were unique ; the rest of the world 
was not ready for such drastic change s .  

AS a consequence of this conservative thinkinq , the 
plana and specifications for a dramatically different ocean 
transportation system were lying in the drawer of the desk 
of a naval architect in New Orleans . Jerome L. Goldman had 
developed plans for a unique barge-carrying ship some years 
earlier and had put them aside , convinced s hipowners were 
not yet ready to accept i t .  ACtually , little new 
construction of general cargo ships was being contemplated 
at the t ime .  The World war II f leet had been replaced by 
American owners with similar , but faster,  break-bulk 
vessels , and few were thinking of replacement programs . 
�ost trade routes were overtonnaged ;  the u. s .  export trade 
had not yet expanded , and the charter market languished . 

THE DEVELOPMENT 

Despite this state of the industry , a pair of 
entrepreneura--spyros Skouraa , father and son--had 
confidence in the future and had plans to expand their small 
fleet . A few years earlier they left the 1110tion picture 
busi ness to purchase Prudential Lines , a small , subsidized , 
prof itable liner company operati ng from the Eas t  Coast of 
the United states to the Mediterranean. They approached the 
�aritime Administration with a proposal to build ships and 
increase the scope of their operation , which would in turn 
i ncrease the aliiOUnt of the ir subsidy . 

Nicholas Johnson , a rather unconventional Maritime 
Administrator who had publicly chasti sed the i ndustry for 
i ta conventionalism, advised the Skourases that it was his 
i ntention to reduce subsidy payments . The only way that he 
would authori ze construction subsidies would be for new 
technology . He wanted innovation, and he wanted the 
i ndustry to propose it . 

The Skourases , with their Hollwood background, were not 
deterred by thi s .  They turned to Jerome Goldman, who had 
des igned the PRUDENTIAL SEAJET t ype  for them--an innovative 
and successful break-bulk ship. When asked if he had any 
new ideas for ships , Goldman told them he had a new 
interliiOdal system that he feared the industry was not yet 
ready to accept . Spyros Skouras and his father urged 
Goldman to come to New York to present thi s idea to the 
Prudential Lines managers .  The f irst reaction of the 
Prudent ial staff wa s lukewarm, a nd Spyros Skouraa suggested 
that the proposal be studied in-house for a few weeks , and 
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s cheduled a return meeting with Goldman. At the second 
meeting • management endorsed the concept . and it was decided 
to apply to the Maritime Administration for construction and 
operat ional subs idies.  

The idea for a barge-carrying ship had developed 
gradually in the mind of Jerry Goldman .  He knew the 
f undamenta l needs of the industry were to solve the problems 
o f  high cargo-handling costs and extensive port time for 
e xpens ive ships . He quite naturally considered barges . as 
his practice was located in the river port of New orleans 
a nd his firm had designed several barges of various types . 
The economic transport of barges across oceans was the 
hurdle . The Navy Landing Ship Dock intrigued him. but a 
sing le tier of barges resulted i n  insufficient cargo and 
revenue for the cost of the ship . and a double t ier of 
barges would require a depth of more than 7 0  feet of water-
an impractical requirement for world ports . He eventually 
arrived at the idea of using a gantry crane to lift barges 
over the stern and stow them in cells .  

THE TECHNOLOGY 

The technology for the cranes was available . TWo 
manufacturers . Alliance Manufacturing Co. and Morgan 
Engineering co • •  both located in Alliance . Ohio . had the 
capability of producing cranes with 500 long ton lifting 
capacity . AS these �anes were being used in steel mi lls . it 
was necessary to adopt them to shipboard uti l ization . 

Barge s ize was an intriguing problem. as so many 
conf licting factors were involved .  The standardized final 
des ign resulted from years of work and consultations 
cons idering the following : 

1 .  Quantity of cargo mix at load port and discharge 
port . 

2.  Maximum capacity of crane.  

3 .  Cost per unit vs .  capacity. 

11 .  weight per unit vs . deadweight of vessel. 

5 .  Maximum hatch size for ease of cargo handling . 

6 .  I nterior he ight for cargo accommodation. 

7 .  Maneuverabi lity under tow. 
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8. Width of locka and waterways . 

The LASH barge is tbe essence of simplicity , a steel box 
6 1  ft , 6 in. ( 1 8 . 75 M) long , 3 1  ft , 2 in. ( 9 . 5 1  M) wide , 
with an overall height of 1 3  ft. (3 . 9 6  M) . Ita hatch 
opening is 44 ft x 26 f t  ( 1 3 . 4 1  x 7 . 9 2 M) . It draws 1 ft , 6 
in. ( 0 . 4 5  M) when light and 8 ft , 8 in. ( 2 . 66 M) when loaded 
in s altwater . It has a load capacity of 37 5 long tons and a 
bale capacity of 1 9 , 900 cubic feet . 

I t  is testimony � the des igners that the final des ign 
of the LASH barge has proven successful to the extent that 
it i s  easi ly i ntegrated into a mixed Mississippi River tow, 
and, despite strict and complicated rules , is towed in mixed 
tows regulated by the Rhine River Commiss ion. 

THE SEABEE 

At this point we should note what must be regarded as 
one of the strangest coincidences in the history of marine 
innovation. Simultaneously with Jerome Goldman ' s 
deve lopment of the LASH vesse l ,  another New Orleansian was 
at work trying to find an intermodal use for river barges. 
Frank Nemec , President of Lykes Bros . Steamship co . , working 
entire ly i ndependently of Goldman, developed a barge
carrying ship that eventually become known as the SEABEE . 
His approach fol lowed simi lar li nea in that he tried the 
submersion,f lotation method of the Landing Ship Dock and 
rejected it for its draft requirement . The SEABEE uses an 
e levator system and larger barges than LASH , but its final 
development proceeded along simi la r  lines and experienced 
the same delays and frustrations . 

PRUDENTIAL,PACIFIC FAR EAST LINES 

Prudential Lines now entered a protracted period of 
deve lopment with the Maritime Administration. The agency 
supported the project , but its mood of subsidy limit ation 
resulted in numerous revisions of financial proposals and 
consequent delays . Spyros Skouras proposed a 1 5-ship LASH 
fleet that would trade worldwide , but MARAD wou ld not agree , 
insisting that Prudential conf ine itse lf to its existing 
trade route . TO gain economies of s cale in construction, 
Mr . Skouras was successful in convincing Pacific Far East 
Line of the merits of LASH for a ship replacement program. 
Be was thus able to initi ate a proposal for eleven ships for 
the two companies--f ive for Prudential ,  six for PFEL. 
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Invitations for construction bids were extended to all 
ma jo r  u. s. shipbuilders , with three re sponding . The lowest 
of these was Avondale Shipyards Inc .  at New Orleans . I n  
November 1 9 6 7 ,  more than 5 years after his system had been 
designed , Jerome Goldman witnessed the contract signing 
between Avondale Shipyards , Prudentia l Lines ,  Pacific Far 
Ea st Lines (PFEL) , and the Marit ime Administration for the 
construction of the first LASH vessels . 

Unfortunately, this was not the end of delays. Avondale 
at this time was exper iencing se rious production problems in 
u. s .  Navy ships , which prevented the start of work on LASH. 
I t  was not until November 1 9 7 1 t hat the first ship, LASH 
XTALIA, was delivered to Prudential. 

A comment frequently heard f rom foreign sources is that 
LASH is a mi litary-oriented syst em whose construction was 
advocated and supported by the Department of Defense.  Like 
a l l  ships built with government construction subsidy ,  the 
Amer ican LASH vessels are intended to serve as naval 
a uxiliaries in t ime of war , but LASH is certainly not a 
product of military interest--it s  development was entirely 
commercial . 

INTERNATIONAL PAPER COMPANY 

Although general-cargo l iner owne rs may have been 
showing limited interest in new technology at that t ime , 
other owners of special carriers for proprietary cargoes 
were preparing new ships for service . LUmber shippers in 
Scandinavia and the Pacific Northwest were trying large 
e ngines-aft ships with large , open hatches and fast-act ing 
cranes . swedish paper manufacturers we re working on a 
s ystem to consolidate terminals,  employ unit loads , and use 
spec ial ly designed ships to reduce costs for newsprint , 
kraft paper , woodpulp , and lumber . 

In this country , I nternational Paper Company, the 
largest paper manufacturer in the world and the largest 
volume exporter in the United states , was shipping its 
products in the same manner it had for 40 years . The 
incentive to change was weakened because in 1 0  years there 
had been little increase in ocean freight rates , and hence 
in costs . Overtonnaging had depres sed the general cargo 
market . Ships were aging , however , steved�ring and cargo
handling costs were going up, and Scandinavian competitors 
were experimenting with new technology . I nternational Paper 
fe lt the problem required attent ion. 
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'lbe Problem 

The Export Traf f ic Department of Internat ional Paper 
Company held a position in the s tructure of the corporation 
quite common in ma jor manufacturers at that time. It was a 
" reaction group"--that is , it did little to initiate change 
or exert an influence on the economics of a s ale. Like most 
ma jor corporations , I nternationa l Paper had not yet 
recogni zed the impact of transportation and distribution 
costs on sales and prof its . Tra f f ic Departments merely 
processed orders . They purchased the best transportation 
available at the time the orde r wa s to be shipped , without 
inf luencing the size or quantity of the order , where it was 
produced , port of loading , or port of discharge . It would 
be a monumental task to change t he system of i nternat ional 
distribution . 

TO involve all departments with the problem and to find 
an obj ective viewpoint , the Export Tra f f ic Department 
suggested that the company obtain the s ervices of an outside 
consultant . The firm of Drake , Sheahan , sweeney and Buff , 
physical di stribution specialists , was engaged to study the 
problem and to f i nd  answers to the following questions : 

1 .  Does I nternational Paper Company ship a sufficient 
quantity of export tonnage that can be combined to 
achieve economies of scale? 

2 .  Bow would a new transportation system inf luence 
manufactur ing and product ion? 

3 .  What would b e  the effect o n  sa les? 

4.  Could various commodities-- linerboard , woodpulp, 
special papers--be combined and coordinated in 
production and sales into a s ingle transport 
system? 

5 .  would a new system produce savings ? 

The Drake ,  Sheaha n ,  SWeeney and Buff study provided 
positive answers to these questions . There was a need for a 
system ; it would be benefic ia l ,  and savings would result . 
The question remained,  what kind of a s ystem? 

SWedish papermakers had a lead in new forest products 
shipping technology at that time . swenska Ce llulosa A . B . , 
with three paper carriers on orde r ,  was working on a plan 
that would change their market ing plan and their entire 
dis tribution system in Europe and the United Kingdom. Aware 
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that a major competitor in the most important overseas 
market was i mplementing such changes , I nternat ional Paper 
Company accelerated its own study of the problem. 

The Analys is 

Matson Research Company, a subsidiary of Matson 
Navigation Company , was se lected to perform the advanced 
study and was asked the following questions : 

1 .  Wi l l  economies of ocean transportation of fset 
possible additiona l costs of production and inland 
transportation? Bow aucb? 

2 .  Wi ll changes i n  loading ports adverse ly affect 
inland distribution costs of products for the 
domestic market? 

3. Are special terminals required at loading and 
discharge ports? If so, how many? What type? At 
what cost? 

4 .  What type o f  ship should be used? Size? Method of 
cargo handling? Speed ? Number? 

s .  Will the cargo-handling system create labor 
problems? Damage cargo? Result in savings ? 

6 .  What i s  the itinerary of the ship? Will it satisfy 
customer requirements ?  Is it lowest cost? 

And last and most important : 

7 .  What about customer acceptance? Will the ship 
change customer order requirements ? Will it 
require changes in customer inland routing at 
destination (currently through 29 ports in Europe 
and the United Kingdo� ? � what result? 

T.ne gal ley wireles s of the shipping industry is 
pe rpetual and pervasive . Conversations with s tevedores ,  
terminal operators , and port authorities are bound to lead 
to inquiries f rom shipowners . To those inquir ies . from . 
quality owners f rom whom a serious , re liable proposal could 
be expected , I nternationa l Paper did re spond with a request 
for offers . 

Whi le the Matson study proceeded to evaluate the 
resulting change , three American ship operators and one 
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Norwegian company submitted proposals for forest-product 
carriers . Each intended to use large, open-hatch ships, two 
or three as necessary, equipped with fast gantry or pedestal 
cranes . The terms of all these offers were attractive. In 
terms of tons of paper carried over the life of the 
contract, each proposal represented very large savings in 
ocean freight . 

But to International Paper Company the intended solution 
vas incomple te. In a meeting shortly a fter the offer was 
received, the Export Traffic Manager explained to Niels B . 
Johnsen, President of one of the proposing companies , 
Ce ntral Gulf Lines, that those break-bulk types of forest
product carr ie rs were a shipowner ' s  soluti on .  �hey solved 
the carriers 1 problems of slow cargo loading and vessel 
turnar ound but did not comple tely solve the problems of the 
paper company . Rapid cargo handling could be achieved by 
unitizing woodpulp, using vacuum clamps, large holds, and 
fast cranes .  By limiting the number of loading ports, fast 
vessel turnaround would result . �e se are important vessel 
economies . · However , they were l arge ships, totall y 
dedicated to a single shipper. 

Si xteen to twenty thousand tons of paper would have to 
be accumulated in a special terminal. SOphisticated lift 
trucks would be needed to move it from place o f  rest to 
shipside . At the discharge port the process would be 
reversed . At the completion of unloading, the vessel would 
sail after a fast turnaround, and the paper company would be 
left with 1 6 , 0 0 0  to 20 , 00 0  tons of paper to re deliver to 
trucks, rail cars, or barges for transporting to the 
customer or the warehouse . 

�he A!terpatiyes 

At this point Nie ls Johnsen of Central Gulf said, •save 
you ever thought of LASH ?• T.be International Paper Export 
Traffic Manager replied he was f amiliar with the system, but 
it was probably ve ry expensive--such a sophisticated crane 
and all those barges • • • •  •Let us put some figures on it•, 
Johnsen replied .  

I n  a few weeks Central Gulf returned with a proposal for 
a LASH ship and barges with numbers that surpr ised ever yone . 
Compared to the break-bulk type of forest-product carriers , 
LASH costs per ton of cargo carried appeared to be 
competitive . Thus, at about the mid-point of the 
consultants • study ,  a new e lement vas considered : Bow would 
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a LASH system, as proposed by Central Gulf , work for 
I nternational Paper? 

Matson Research had at this point found there were no 
insurmountable problema i n  manufacturing and sales that 
d ollar savings would not solve . They had conc luded that a 
forest-products carrier with fast-acting cranes was the 
feasible a lternative and were analyzing the s ystems approach 
to its use . With the LASH proposal as a consideration , the 
study became an eva luation of three alternatives : 

1 .  Geared forest-products carrier 

2. LASH 

3 .  Conventional break-bulk vessels 

The S01ution 

The most important unknown factor in LASH was the 
feasibility of the barge for forest products . Kraft 
linerboard and certain types of woodpulp have high stowage 
factors and are relative ly low value.  BOth are critical 
points ruling against carriage in a container . In the 
inte nded application for I nterna tional Paper , it was 
e ssentia l that a suitable payload be achieved in a barge . 
The problem was f irst attacked with pencil and s lide rule. 
Although the final numbers were encouraging , there remained 
doubt , due to the roll shape of linerboard and the uneven 
contours of some woolpulp bales .  

Next , a scale mode l o f  the barge was bui lt ,  into which 
the project mana ger spent hours fitting scale-sized 
linerboard rolls made to conform to specific customer order 
s ize . Even thi s  was not conclusive , and it remained for the 
production department of provide an answer , when the manaqer 
of the Panama City , Florida , mil l of fered to build a full
size mockup of a LASH barge . As the Panama City mil l  
produced both linerboard and woodpulp for export and had an 
ocean terminal , the test s ituation was ideal . By trial and 
error it was found that indeed a suitable payload for all 
commodities of all practical s ize mixtures could be loaded 
in a LASH barge. 

'1'0 take full advantage of a barge system , the s hipper 
quite naturally must make use of all intermoda l 
opportunitie s .  The location of the I nternational Paper 
Company ' s  mi lls was most f avorable to water tr ansportation. 
The principal export mills were at Panama City , Florida ; 
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Natchez, Mississippi ; Pine Bluff , Arkansas ; and Bastrop , 
Loui siana ; all near water-loading points ; a new mill to open 
soon was being built at Vicksburg , Mississippi , close to the 
rive r .  TO further support the concept , many of the export 
customers· were already directing that their orders be 
transferred to barges at Ti lbury for transport to warehouses 
in the River Thames and into barges in Rotterdam for 
shipment to Dui sburg and Cologne . Thi s advantage in 
collection and distribution was estimated by Matson to mean 
an additiona l saving of S 1  million per year at 1 96 7  prices . 

'l'he Ports 

Curiously enough , although this i ntermodal feature was 
important , it was not the most significant factor in the 
comparison with the geared forest-products carrier . It 
became evident as the study deve loped that port authorities 
were unable to eva luate LAS& .  As they are primarily in the 
real estate business , and IASB evidently would not require 
very much of the ir kind of rea l  estate, they had trouble 
developing enthusiasm for the system. Ye t it was a ma jor 
deve lopment in shipping ; it would provide employment in 
their ports and bring prestige to their community. It could 
not be ignored . T.bey decided on a wait -and-see attitude . 

However , they did help it. As far as I nternational 
Paper was concerned , the Port of New Orleans gave LASH 
substantial support when quoti ng te rms for a terminal for 
geared forest-products carriers . 'l'he Cre scent City port 
offered to provide land for which the paper company would 
pay rent and on which the paper company could bui ld a 
terminal at its own expense . 'l'he port would then lease the · 
facility to the paper company . Estimated cost of the 
termina l in 1 9 67 was SII , 400 , 0 0 0 .  The terminal would be used 
by the forest-products ship three or four days every three 
week s , and the rest of the t ime it would be used for storage 
and accumulation of a large quantity of paper . By 
comparison , the lASH barges could be docked and discharged 
with any amount of cargo at any e xisting terminal in the 
port , or at any up-river terminal . 

'l'he Decis ion 
• 

I n  May 1 9 6 7  Matson Research had completed its work. Tbe 
evidence showed a lASH system, as proposed by Central Gulf , 
presented except iona l opportunit ies for savings , and a 
geared forest-products carrier would provide good savings at 
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less risk. I� was �ime �o prese n� the findings �o �he 
Execu�ive Commi��ee for decision .  

� e  dec ision would be made b y  a commi��ee cons is�ing of 
�he Pres ident , Execu�ive Vice Presiden�-Manufacturing , 
Execu�ive Vice Presiden�-sales and Mark�ing ,  senior Vice 
Pres ident-overseas Division, and the Treasurer of �he 
company. The Presiden� was new �o �he job ,  having been head 
of �he canadian subsidiary • which depended on exports for 
�he ma jor share of i�s earnings. He had come up �hrough �he 
"ou� side" departments--woodlands and manufacturing--and was 
no� a desk-bound �ype . He was a hands-on manager who wanted 
prompt decisions . I �  was obvious a new shippi ng sys�em 
s�imula�ed his imagina�ion. 

The sys�ems were described , and the advan�ages and 
disadvan�ages explained . Three al�erna�ives were present : 
a LASH sys�em , a sys�em �ha� employed geared fores�-produ�s 
carriers , or existing tonnage cha rtered as the oppor�unity 
occurred . I� was obvious managemen� wan�ed a sys�em. There 
were sound savings available , $3 , 7 50 , 0 00 per year in LASH , 
$ 1 , 6 8 0 , 0 0 0  per year in �he fores�-produc�s carrier . Bu� LASH 
held �he risk fac�or . The technology was un�ried and 
un�e s�ed ; �he unknowns were infini�e . Would barges work? I� 
all depended on a sing le unit of mechanism, a soli�ary 
crane . Labor ' s  reaction was crucial and unpredictable . I n  
con�rast , �he forest-products ca rrier was safe ; the 
technology had been u s�ed . and �he savings were assured. 
The ships could be in�roduced �o service soon and labor 
problems were very unlikely. De spite thi s ,  because �he 
benefi�s were fa r qrea�er �han �hose derived from any �her 
means of transport , and the risks were no� ins urmountable ,  
�he Traffic Departmen� and consul�an�s recommended �he LASH 
s ys�em. 

A� �he comple�ion of �he presen�a�ion the commi��ee went 
into execu�ive session ,  and 2 hours la ter �he Traffic 
Depa�nt had a decis ion--negot i a�e a con�rac� wi�h Cen�ral 
Gulf for a LASH system . 

The Agreemen� 

From June through Sep�ember 1 9 6 7 ,  In�erna� ional Paper 
Company and its lawyers negotiated with Niels Johnsen to 
reach a con�rac� tha� would be equi�able and adequa�ely 
cover any eventua lities in a new and complicated shipping 
sys�em. The pro jec� suffered a se�back midway in �hese 
neqotia�ions when Centra l Gulf advised In�ernational Paper 
�ha� �he Japanese shipyard from which they had received 
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prices for the ship had informed them that costs had 
esca lated and a new quotation would be 20 percent higher . 
This i ncrease would have caused a complete review of the 
proj ect had not Central Gulf offered a compromise proposal .  
It was suggested that this increase b e  paid from their 
revenues when these revenues sur pas sed a certain minimum 
f igure . In this manner both parties shared the risk of the 
c ost increase and the benefit of additional revenues . 
Agreement on thi s  point ref lected the spirit of cooperation 
and the progress ive mood of the two companies . 

Eventually a contract was agreed on that assigned 
responsibi lity for such diverse functions as number and 
condition of barges , places and times of delivery of barges , 
interval between deliveries , number and frequency of 
voyages , insurance , and towage . In general , I nternational 
Paper Company would pay for barge towage to and from its 
loading and discharge ports . It would load and discharge 
the barges a nd arrange for its own terminal ,  and Central 
Gulf would operate the LASH ship , lift barges on and off , 
and place barges in a fleeting area . In the fall of 1 9 6 7  
the contract was signed and construction began on ACADIA 
FOREST, the first LASH vessel ever to be built . 

�e Manager of Information systems at Internat ional 
Paper expressed the mood of company personne l  as the 
planning began for the introduct ion of LASH when he said: 
" This is the first time in my life I have ever experienced 
an adequate lead time for a program. The ship has to be 
built, doesn ' t  it?" I n  spite of this lead time , a great 
deal of work had to be done . Arrangements for terminals and 
barge fleeting areas on both ends , towing contracts , and 
negotiations with government bodies on documentation of 
cargo and barges required a great deal of time . 

Lggistics Management 

Perhaps the most i nteresting by-product of the new 
s ystem was its ef fect on the company ' s overseas marketing 
program. A computer program was designed to provide 
transportation costs from each production mil l  where an 
order could be place to each actual and potential customer 
in Europe and the United Kingdom for each product in various 
quantities to be shipped in LASH barges �  When completed, 
this program , reportedly the largest ever prepared for a 
logistics system , produced information that directed 
important alterations in the company marketing plan. 
Meaningful cha nges in transportation and distr ibution costs 
were ref lected in net return on certain specific sales and 
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prompted a redirection of the sa les effort . This 
i llustration of logistics management had a broad e ffect on 
the structure of I nternational Paper Company and , 
ultimately , led to the creation of a Distribution and 
Transportation Department , headed by a Corporate Vice 
Pres ident . 

tab9r-M&oaaement COpcerns 

Not a l l  the planning was s o  productive , however . The 
many hours of meetings and travel devoted to negotiations 
with the I nternational Longshore men ' s  Association proved to 
be mostly fruitless .  Erik Johnsen had succeeded his brother 
as P resident of Central Gulf when Niels became Chairman, and 
Erik persona lly undertook the la bor re lations assignment for 
LASH . He initiated conversat ions with the pres idents of the 
two New Orleans IIA locals . The se ta lks made progress . 
Eventually , an agreement was reached whereby the barges 
would be stowed by a gang of the same s ize as that used on 
othe r river ba rges , and the shipboard gang would be the same 
s i ze as employed on a conta ine rship . The New Orleans 
pres idents , when agreeing to this formula ,  added it would 
require approval at the national level by Teddy Gleason in 
New York. 

Erik Johnsen had several meet ings with Gleason in an 
attempt to obtain his approval .  BU t  each time , after much 
talk , G leason evaded the issue , saying he could not make a 
decision unt il he had seen the ship and observed the entire 
loading operat ion . The sta ll is a fami liar tactic in 
collective bargaining , with the advantage always f lowing to 
the negotiator who is not under pressure. Gleason waited 
unti l the day ACADIA FOREST was due to arrive in New Orleans 
for the first time , having rebuf f ed repeated invitat ions 
f rom Central Gul f and the Shippi ng Association to negotiate 
an agreement . He appeared in New or leans , notif ied the 
local presidents that any agreement they may have made with 
Centra l Gulf was invalid ,  and ordered them not to cross any 
picket lines.  

'l'he picket lines appeared in the form of National 
Maritime Union sai lors , who had a contract with centra l Gulf 
for American- f lag ships and were picketing the Norwegian
flag ACADIA roREST as a " runaway f lag" vessel . This ruse 
did serve to delay the ves sel and create the under-pres sure 
atmo sphere of a labor dispute that serves the union ' s  
objectives . The ILA would not work the ship until an 
agreement was finally reached in which the union was paid a 
roya lty for each ton of cargo loaded in LASH barges . The 
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royalty was to be paid into a fund to compensate for 
unemployment due to mechanization.  

A sample of positive planning was illustrated by the 
means used to convince European towboat operators that LASH 
barges could be towed . In his efforts to negotiate towing 
contracts with Rotterdam towboat owners • and particularly 
with Rhine River towboat operators , Er ik Johnsen was 
constantly faced with the question of navigability of the 
LASH barges . Photographs and models depicted a large steel 
box, devoid of shear, rake or bow taper--a block that , in 
the minds of Rhine River men , could not be moved safely in 
their waters . Convinced that such an unenl ightened attitude 
required basic hands-on experience , Erik Johnson arranged 
for a group of towboat people from Dutch , German , and French 
towboat companies and the Rhine River Commission to fly to 
New Orleans as his guests . They participated in actual 
trial tows of LASH barges in the Mississippi , and after a 
day of moving LASH barges along the levee ,  they returned 
home , converts to the new system. 

THE EXPERIENCES OF LASH OPERATORS 

After 9 years of service , it is generally agreed that 
LASH • as employed by I nternational Paper Company • is an 
indisputable success . ACADIA FOREST was followed a year 
late r by a sister ATLANTIC FOREST , both vessels becoming the 
basis for a successful , se lf- supporting shipping subsidiary 
of the paper company. Others have had mixed results . 

Prudentia l Lines suffered mi sfortunes from the outset in 
its LASH venture . The consequences of the shipbuilding 
delays were critica l .  For a time it appeared that the line 
would pioneer intermodal · shipping in the Mediterranean with 
a revolutionary system, but the delayed delivery of LASH 
ITALIA coincided with the inauguration of container service 
by sea-Land and American Export Lines .  From then on i t  was 
head-to-head competition between LASH and containers • and in 
this confrontation LASH was at a disadvantage . 

�e cargos of the western Mediterranean trade route , 
from the United states East coast to southern Spain,  France , 
the �st Coast of Italy, and Greece , are mainly finished 
consumer product s ,  machinery , and foodstuffs in both 
directions . The American exporter of air conditioners and 
i mporter of olives and wine are shipping comparatively small 
quantities each week. They want f requent , regular service 
to and from their and their customers • warehouses . I n  this 
competition , to provide a liner service between modern ports 
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i n  the industrialized world , LASH i s  at a major disadvantage 
against containers . 

As if the se rvice disadvantage were not enough , LASH 
began operating on the East Coast under the burden of 
heavier labor costs than conta inerships . In one of those 
paradoxes that the shipping industry provides so well , the 
LASH system, which is more akin to break-bulk, and therefore 
more labor-intensive , was penali zed more for its 
• mechanizatiop" than conta inerships .  

It may have been intra-union rivalry or the mood o f  tbe 
bargainers at the time , but when the first Prudential LASH 
ship entered service , it immediately encountered a labor 
stoppage , first from the unlikely source of the deck 
officers • union , which had recently al lied itself with the 
longshoremen, and then from the longshoremen themselves . 
When the se disputes were f inal ly settled , Prudential found 
itself operatinq with larger gangs , more restr ictive work 
rules,  and the same royalty payments Central Gulf had in 
u. s .  Gulf ports .  Without a "bas e" cargo of bales o r  rolls 
of paper, bagged goods or a simi lar homogenous commodity , 
productivity gains in barge loading cannot be achieved , and 
LASH on the East Coa st failed to gain economies in cargo 
handling . 

These handicaps notwithstanding ,  other lines proceeded 
to order LASH ships . PFEL ( Paci fic Far East Lines) 
encountered the same type of competition f rom containerships 
a s  Prudentia l ,  with similar resu lts , and it has had to 
modify its system. De lta Line , Coni>i Line (the only foreign 
line to date) , Waterman Line , and centra l Gulf are all 
operating LASH ships ordered specifical ly for their 
particular services • and all are successful. Of the 2 1  LASH 
ships in operation as barge carriers today , 1 �  are in what 
could be considered profitable employment. In each of these 
case s ,  some or all of the following factors pertain: 

1 .  I nland waterways are uti lized on at least one leg 
of the trade route. 

2. Neo-bulk cargoes (bagged goods , bales , rolls or 
bundles , such as forest products) make up a portion 
of the carryings . 

J .  Congested ports or port s o f  lesser.-developed 
countries are included in the trade route. 

There are firm indications of continued expansion of the 
LASH f leet . waterman Steamship Company has contracted to 
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build two additional ships , and the Soviet Union is in the 
proc ess of building an unknown number . 

The Russian government purchased the plans , 
spec ifications , and rights from Friede and Goldman, with the 
blessing of the u . s .  government, and is now building LASH 
ships of ,0 , 60� and 80-barge capacity . No one in the 
Western world really knows the i ntended use of these ships ; 
it is certainly likely they will appear in commercial use in 
world trade routes . 

Jerome Goldman ha s just completed an evaluation of 
future employment of LASH and ha s  reached some interesting 
conc lusions . He has found that, of all of the vessels of 
1 5 , 0 0 0  or more tons now being built ,  or whose keels will be 
laid in 1 97 8 ,  80  percent are of the break-bulk type. He 
further submits that , based on actual costs recently 
obtained from shipyards , LASH proves to be a less costly 
inve stment than break-bulk ships . Goldman explains this 
surprising premise on the followi ng : 

1 .  He has initiated severa l economies in the LASH 
des ign based on construction and operating 
experience gained in the last 1 0  years .  

2 . Construction cost diffe rences between LASH and 
break-bulk ships have narrowed . 

3. Three LASH ships , each with two sets of barges ,  can 
carry the same or greater quantity of cargo in the 
same period of time as five break-bulk vessels . 

' ·  Three LASH ships , each with two sets o f  barges , 
will have the same construction cost as five break
bulk vessel s .  

Therefore , Goldman advises , a shipowne r  could build and 
operate three LASH vessels more prof itably than five break
bulk vessels and perform a greater amount of shipping 
activity . I f  this argument proves to be convincing , this 
large break-bulk ship market may turn to LASH . 

THE FUTURE 

In the search for the perfect world , we must ask what 
could be done to improve the e xisting situation . Most 
operators of LASH vessels are satisfied with the ships and 
the barge system and believe that if they had to do it over 
again they would order LASH ships . Pacific Far East Line is 
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the conspicuous exception to thi s  conclusion. They have 
converted their remaining four LASH ships to containerships, 
having previously sold two to Fa rrell Lines . Prudential 
Lines, in its long-range plans , intends to operate its three 
remaining vessels on its subsidi zed trade route to the 
Mediterranean , with itineraries tai lored to uti lize the 
proven features of LASH .  By concentrating on North Africa , 
Middle East ,  Turkish ,  and Black sea ports , they wi ll market 
their service toward construction materials and equipment , 
machinery and oi l-well supplies,  and cargoes s uited to 
barges and ports where barges are more ef fective than 
containers . 

The single ma jor misgiving of all LASH operators is the 
handicap of a labor contract tha t reduces their advantages 
in comparison with the container and ROIRO ships they 
compete with . Although the LASH ship is highly automated , 
the loading and off- loading of a barge is performed by the 
g iant crane , operated by one man with the guidance of a 
" talker" . The longshoremen ' s  contract requires that the 
s hip hire two gangs , a total of Q2 men, for this work. By 
comparison , a containership loading with one container crane 
can hire one gang of 2 1  men. It is ironical that a system 
featherbedded to the extent of LASH must pay a royalty into 
a fund intended to compensate for unemployment of 
long shoremen. 

Longshoremen rarely renegoti ate a contract to favor 
management , but this unfortunate agreement is a signif icant 
barr ier to LASH operators and the one they would most like 
to change if given the opportunity . 

Another change tha t would ha ve made LASH more versatile 
would be a container capabi lity. The Prudential container 
mode was unsuccessful because it served to de lay the ship in 
port and showed that the two systems , barges and boxes , were 
i ncompatible i n  that particular application. There is a 
need to accommodate containers i n  every shipping system 
deal ing with general cargo today , and it should be designed 
i nto LASH. Either container barges should be developed, or 
a ce llular or on-deck arrangement should be designed t hat 
would not totally exclude containers . 

Farrell Line s has conducted a careful study of the barge 
and container mix on its LASH sh ips in the West coast
Australia trade . They have concluded it is necessary to 
accommodate containers and have retained the container crane 
and container ce lls in certain holds . The ideal 
conf iguration in their trade route lies between 66 barges 
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and 250 TEUs (twenty-foot equivalent units) and '6 barges 
and 6 1 0 TEUs . 

It is a reasonable conc lusion that a LASH ship is no 
different from any other type ; its success and profitability 
depend on the way it is used and where it is used . 
Efficiently operated on a suitable trade route , it is a 
prof itable shipping system. 
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PORT OF SEATTLE GROWTH 
THROUGH MODERN CUSTOMER SERVXCES 

John Dermody 

The concept of the function of a maritime port has 
changed over the years . The change is best shown by 
contrasti ng the following two quotations (emphasis added) : 

The basic function of • • •  ports is to provide the 
facilities and services required to transfer cargo 
and passengers efficiently between ships apd 
�- ' 

The f unction of a port is to provide for e fficient 
and least cost inter ap4 intramo4al transfer , 
inspection , storage , form change and control of 
cargo . z 

· 

If a port is considered only a way point at which cargo 
is transferred f rom one mode of transport to another , then 
the efficiency of the transfer procedure is paramount . The 
f ollowing demonstrates the importance of time in transit and 
the costs involved at the moda l transfer point : 

I t  i s  estimated that if the world • s ports were to 
improve the ir ship ,  feeder and cargo transfer 
capacity in line with available ship and feeder 
technology as much as 601 of port time and related 
costs could be saved . This would not only reduce 
port costs by about $ 1 5  billion, but also increase 
shippi ng capacity by about 2 0 1  for a total benefit 
of about $25 bil lion which constitutes well over 
301 of a ll expenditures for shipping and port costs 
in internat ional trade . z 

Shipping has been recognized by shipowners and 
shippers a like as one link i n  a through-transport 
s ystem extending from producers to consumers . The 
total cost concept allows a high degree of 
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investment to be made at certain sectors of the 
transport system. and higher charges to be levied 
there if necessary . if by so doing total costs are 
reduced. 3  

The old saying "time is money" is especially germane to 
modern port activity. The greatest saving in total cargo 
transport time can be made during the port transfer process . 
not the feeder or shipping transport segments : 

On the Australian trade conventional cargo liners 
spend SOl of their time in port . container ships 
spend only 1 2·1 of their time in port activities . 
With this increased productivity . nine container 
ve ssels are capable of replacing seventy out of the 
eighty or ninety conventiona l ships normally 
employed on the Euro-Austral ia service . 3 

But saved sh ip time is not the only cost saving . 
Savings are realized by keeping cargoe s moving : 

The function of a port is not to provide a separate 
service . but to serve as an integral part of a 
chain of transport links des igned to move cargoes 
from origin to destination points . Ideally . 
therefore. the port should provide a capability of 
continuous flow transfer between land and ocean 
transport modes . Because of differences in unit 
vehicle size . of capacity per unit time between 
ocean and land transport mode . as well as because 
of problems o f  effective transport scheduling . 
direct and continuous inter or intramodal cargo 
transfer is usually possible only for a fraction of 
the cargo flow through ports . 

Ports serve as multipurpose . special purpose . 
regional or transs hipment ports . The major 
characterist ic of ports today is that they are 
cont inua lly changing and sub ject to dynamic 
planning .  

Although many ports still la rgely operate a s  break
bulk general cargo ports with most of their 
facilities serving a·l l types of sh ips . many modern 
ports today are largely composed of specialized 
facilities each of which serves one type of ship. 
cargo form . or both. z 
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'l'be ports of the world had an enormous challenge to meet 
i n  the late 1 9 50 s :  which . if  met , would commit them for 
decades : 

An important cons ideration is the fact that while 
the many port users improve their technology 
continuously and while it takes just a few years to 
introduce new shipping or feeder transport 
technology . it takes many more . 5- 1 0  years . to 
introduce ma jor improvements or changes in porta. 
SUCh iJII)rovements are as a result of the long 
development time and large unit cost made only very 
intermittently and are generally planned for 
economic lives which greatly exceed those of ocean 
and land transport users . It is for this reason 
that cargo transfer and port technology must be 
planned for a very long future time horiz on to 
assure that technologica l obsolescence does not 
occur too early in the economic life of such 
developments . z  

'l'bia study traces the recent growth of the Port of 
Seattle (POS) • which . by deliberate ef fort , has become a 
multi-purpose , multi-terminal port deriving most of its 
business by providing the services expected of a 
transshipment point on the great circle route between 
Pacific Rim port a and central and eastern North America . 

The 1 9 1 1 report by Bogue , "P lan of seattle , "  foresaw the 
essential ingred ients . 

'l'be prosperity of a port is not dependent on 
natural advantages so much as a systematic 
development of the broadest lines to attract 
fore ign and domestic commerce . . . .  The city 
offering the most conveniently arranged harbor 
terminal s and furnishing s ites for industries and 
j obbers near well-organized water and rail 
transportation facilities is the city whose 
businessmen will be able to underbid their 
competitors and win prosperity for themselves and 
their commonwealth. • 

GROWTH 

A few examples of the growth of the POrt of seattle are 
mentioned to demonstrate the success of the policy of 
providing good . customer services . 

9 1  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

C a s e  S t u d i e s  i n  M a r i t i m e  I n n o v a t i o n
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 9 7 7

http://www.nap.edu/catalog.php?record_id=19977


TOnnage handled by the Port of Seattle rose 52 percent 
in the 1 0  years ending in 1 9 6 8 . but the value of the cargoes 
handled increased 70 percent in the same period . Thi s  was 
large ly because the port was able to capture a greater 
portion of high- va lue containeri zed general cargoes during 
those years . 

The speed with which ships can be turned around at POS 
today is eas ily shown by the Port log . A typical example is 
the log f or the vessel "Lion Gates Bridge . n She docked at 
Pier 1 8  from Tokyo at 0 8 0 0 . 2 8  January 1 9 7 8 .  on voyage No .  
, 7 .  The day shift started at 09 0 0  with three cranes and 
handled 783 containers . The night shif t .  using two cranes . 
handled 353 containers .  The next day shift handled ' 2 9  
containers . including some repos itioning . and was finished 
by 1 50 0 .  The ship sai led at 1 5 1 5 .  29 January for a total 
time in port of 3 1  hours . 1 5  minutes . 

During this study . numerous examples were discovered 
demonstrating how the Port reacted to and took advantage of 
modern needs and equipment . However .  as wi ll be shown 
later . it was not innovations in hardware . or the "tools" of 
the port bus iness . that led to success ; it was the 
management decis ions to acquire the tools and the 
professional sta f f  to use them t hat were the iuportant 
innovations . 

Nevertheless . it is useful to report some of the modern 
techniques now used by the Port before discussing key 
management i nnovations . Frankel z stressed the new 
technological developments to which modern ports must 
respond . which are in the areas o f :  

1 .  Increased continuity of cargo flow 

2 .  Better integration o f  conflicting feeder and ship 
loadi ng and storage requirements 

3 .  Adaptation o f  optimum cargo form .  containment . and 
parcel size of ship and feeder requirements 
(physical form change of cargo in port) 

' ·  Modern magnetic or e lectronic marking and read-off 
system 

5.  Modern (often computeri zed) ca rgo inventory . and 
f·low control systems . location control .  and 
warehouse planning 

6 .  Improved cargo transfer and transport devices 
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1 .  Controlled and planned cargo inspection (spot test, 
etc . ) 

8 .  Environmental control f o r  cargo quality and port 
ecological control 

9 .  Improved ship-handling, mooring , and docking 
.thode 

1 0 .  Facility us e  and planning such a s  berth allocation, 
and equipment and manpower ass ignment. 

Bach of these areas of technology a s  appl ied to POS is 
discussed briefly below. 

Increased ContinuitY of Cargo F1ow 

Modern equipment such as cranes and stackers were · 
installed beginning in the 1 9 6 0s ,  and backup space was 
acquired and converted to van storage. Marehouses left over 
f rom break-bulk s hipping days were torn · down to make yard 
space . Plans remained flexible during the ear ly days of 
container technology. New freight terminals have two-thirds 
less warehouse space than previous ones , to provide yard 
storage for containers . 

�etter I ntegration of Conf lictina Feeder, Loadina. and 
storage 

Ideally, it would be most efficient to of fload a 
container direct ly onto the f latcar or truck that would 
transport the cargo to its destination. This is seldom 
poss ible . The POS, therefore , bas provided not only backup 
space and equipment to store and stack containers in the 
interim, but also a place where cargoes can be efficiently 
marshalled , inspected , and cleared through u. s. customs . 

Phvsical Form Change of Cargo in Ports 

� Port of Seattle ' s  tariff specialists advise shippers 
on the advantages , if any ,  to be gained in changing the 
form , packaging • and parcel size of goods during their 
transshipment through seattle . The Port fosters this 
activity by coordinating the needs of customers with the 
capabilities of local freight forwarders. 
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Magnetic or Electronic Marking ana Read-off Systems 

A control tower at the largest terminal has proved 
s uccessful in tracking conta iners . eliminating the neect for 
marking or read-off systems . 

COmputerized Inventory apd Fl� COQtrol ,  LqCatiOQr and 
warehousing 

In the early 1 96 0s the Port of seattle developed a 
computer accounting system using punch cards and batch 
processing .  In 1 966 . a management service firm retained to 
study the system developed the f ollowi ng recommendations : 

1 .  create a new organization within POS to handle data 
process ing . as distinct from computerized 
account ing 

2 .  Purchase hardware and develop programs based on on
line . real-time computing capability 

3 .  Base the program o n  the bi ll o f  lading (not the 
container) since the BOL is the primary business 
and legal document of shippers 

such a computing s ystem exceeded the capabilities of the 
current state of the art . and few vendors could provide it . 
However . a Burroughs system was purchased in 1 96 8 .  The 
s ystem had far greater capacity than was immed iately needed . 

One problem was to gain acceptance of the new system . 
both from POS staff as well as customers and freight agents. 
The software system was built in phases .  program module by 
program module . The f irst module . on- line by July 1 9 6 9 .  
handled break-bulk ca rgo control . which was sti ll 9 0  percent 
of the Port ' s  business . 

si nce the first program module was developed for the 
more complicated task of handling break-bulk cargoes . it was 
an ea sier task to develop programs for mixed- load containers 
and fully unitized cargoes . Dur ing this time . POS was 
conducting trade negotiations • primarily with Japan. The 
success of these negotiations depended in part upon a 
properly worki ng computer program for containerized cargoes. 
The f inal stages of this program we re developed in less than 
5 months . and it was ready by JUly 1 9 7 0  when the first 
Japanese container ca rgoes began arriving. 
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Since timely service is the JDOSt important inqredient 
the Port can offer to both impor ters and exporters , real
time , on- line computer control is one of the most important 
capabilities the Port has developed . The POS keeps control 
of goods •almost at the retail level , "  from the time of 
shipment to ultimate delivery. 

iihen a ship sails for POS, t he steamship cc:.pany sends 
the entire cargo manifest to the POS Director of Systems and 
Data Process ing via landline , courier , or satellite . The 
sooner the cargo data are in the computer , the tetter 
preplanning the POS can do to expedite the shipments. 
Steamship companies receive a monthly letter recapitulating 
their performance as to completeness and timely arrival of 
cargo manifests . 

In response to stated customer needs, POS tailors 
inventory control for as many as 1 5 , 0 0 0  importers , 300 of 
whom actually may have goods in POS warehouses at any one 
time. 

such a detailed control s ystem provides shippers with 
many options . For example , an importer can defer decisions 
about fre ighting onward from seattle until the shipment has 
arrived at POS . 

Cargo and TXan8DQrt Qevices 

�e Port of seattle ' s  policy since the late 1 9 60s has 
been to purchase latest model devices to provide for future 
growth . T.bree-high stackers were purchased , rather than 
two-high. 

'!'he Port had to keep in mind its chief customer and 
traditional shipping partner , Alaska .  Containerized barge 
loading facilities were deve loped simultaneously but 
separately from terminals designed for trans-ocean vessels . 
Both roll-on/rol l-off and load-on/load-off facilities were 
built for the Alaska market , a s  well a s  loading facilities 
for railroad barges to Alaska. 

The POS has recently retaine d  a consultant to advise and 
write bid specifications for a maintenance-mon-itoring system 
for container cranes . The syste m is � sense and computer
record key parameters such as motor amperages , pressure 
differentials , and voltage drops throughout ·the machinery to 
assist in diagnosing maintenance needs . The goal is to 
reduce repair costs and down-time of equipment . 
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controlled and Planned Inspections 

POS has designed warehouses and the Foreign Trade Zone 
yards for ease of customs clea rance and inspection by 
shippers . 

Environmental control 

T.he Port of seattle has become aware (sometimes after 
the fact)  of the need for pollution abatement . Dredge 
materials are now stockpiled and used by the Port or given 
away. The airborne dust associated with loading bulk grain 
is collected by a vacuum system and the material sold to the 
local animal feed industry . The wa sh water from the 
imported vehicle preparation area is recycled to recover and 
reuse the solvent . The POrt provides oily waste pickup 
service to vessels at the berths . 

Ship Handling, Moorina . and Docking 

vesse ls coming to the POrt of seattle traverse the deep 
and well-charted waters of the strait of Juan de FUca and 
Puget sound . The u. s .  Coast Guard operates a vessel traffic 
s ystem with shore-based radar surveil lance , and the ships 
are under the required guidance of a PUget Sound pilot . 

T.he facility used to load railroad barges consists of a 
two-track ramp delivering cars to multiple track barges . 
Rather than an elaborate system of switches , the barges are 
moved lateral ly to align the ramp and barge tracks . 

Use Planning of Berths , Eauipmept, Manpower 

T.he Port of seattle uses computer simulation modeling to 
ident ify future problems in ship and cargo handling , space , 
and manpower . 

Many shippers solve their own space problem by leasing 
excl usive berths and space or by obtaining preferential 
berth ass ignment s . I n  both cases , the Port retains 
secondary rights to the berths and spaces . 

The Port f osters training of all personne l involved with 
the Port ' s  longshore activities , whether Port employees or 
not , by providing classroom space and teaching aids . 
stevedoring and longshoring f irms and unions utilize these 
facilities . 
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MANAGEMENT 

All shown above , Franke l ' s li st of areas of new 
technology is important to the deve lopMnt of modern ports . 
Bowwr, techDologies do not ,  in theuelve s ,  explain the 
growth of the Port of seattle . Important as the new 
technologies of the freight busi nes s are, they do not, 
s ingularly or in concert , necenarily lead to a succes sful 
port . Whatever the hardware or technology , a port becomes 
s uccess ful through establ ishing goals , supporting the good 
management to achieve those goals , and developing an 
aggressive marketing effort to attract users . 

CHRONOLOGY 

A brief c hronology of events will serve as an overview 
to POS development : 

1 8 5 1  First settlers arrived i n  seattle (by ship) ; they 
came to trade rather than farm .  

1 89 3  Culminating many years o f  organized efforts , 
rai lroads came to seatt le , connecting waterfront to 
Midwest and East coast. 

1 895 Virgi l  BOgue , engineer , issued his f irst plan for 
development of seattle ' s  waterfront . 

1 89 8  Alaskan Gold Rush estab lished Seattle a s  prime 
supplier and shipper to Alaska , a position POS 
holds to thi s day. 

1 9 1 1 

1 9 1 5  

1 9 18 

Port District Act became law on June 8 after long 
civic debate . washington state port s thereby 
became public and were empowered to plan 
development of port act ivity with related 
transportation systems. 

Headquarters bui lding a nd pier on central 
waterfront , sti ll used for POS offices today, were 
dedicated . 

Port of seattle handled 4 0  percent of all u. s .  
trade with Japan. 

Bus ine s s  and citizen concern regarding post-World 
war I I  decl ine in Port of seattle activity resulted 
in formation of seattle Chamber of Commerce • s Port 
Development and Maritime Committee. 

9 7  
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1 9 49 seattle- Tacoma I nternat ional Airport dedicated. 

1 9 50 Port participated in Trade Mission to Japan ( first 
such u. s .  mission to postwar Japan) . 

1 95 1  Port participated in first postwar Japanese Trade 
Fai r  in u. s.  held in seattle . 

1 9 56 POS took ma jor step in retaining consulting f irm of 
�ooz , Allen & Hami lton to do in-depth study ; POS 1 s  
further major decision was to make report public . 

1 9 56 •ocean-BOrne Commerce o f  the State of Washington, " 
a ports study, was publ ished by Business Executives 
Research Committee , representing some of the 
community ' s  most prominent businessmen. It was 
produced under the direction of Stanley H .  Brewer , 
University of washington Professor of 
Transportation , and showed an alarming economic 
decline in the State • s  ports . 

1 9 57 POS began pol icy of hiring trained profess ional 
staff , one of the first being J. Eldon Opheim as 
comptroller (later Gene ral Manager ) with ass ignment 
to carry out 6 0  recommendations of BOoz, Allen & 
Hamilton report . (Note : POS made a l l  recommended 
changes with one exception ; the Foreign Trade zone 
was retained . )  

1 9 58 Chamber of Commerce sponsored citizens Port 
Committee , with seven subcommittees to study 
specific activities of POS , issued memorandum on 
needs. of POS . 

1 9 59 

1 960 

1 9 60s 

KING-TV produced " Lost Cargo , " a documentary about 
the economic problems o f  the Port of seattle . All 
the local media conti nued demanding POS changes 
until November 1 96 0  e lection. 

In election, Port changed from three to f ive 
commiss ioners , to serve for $ 1 . 0 0 a year instead of 
salary, and bond issue was passed. 

Ongoing through the 1 96 0s were major capital 
improvements , purchase of needed backup land , 
construction of container terminals and berths , 
expansion of warehousing facilities,  tuying ma jor 
equipme nt such as crane s and straddle carriers , 
simultaneous strengthening of marketing programs 
through POS off ice s in Tokyo , Hong Kong ,  

9 8  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

C a s e  S t u d i e s  i n  M a r i t i m e  I n n o v a t i o n
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 9 7 7

http://www.nap.edu/catalog.php?record_id=19977


Washington, D.C. , New York , Chicago , Spokane , and 
Anchorage . 

1 9 62 POS began S30 million terminal building program for 
Duwamish Materway. 

1 9 6 11  sea-Land moved into Terminal 5 .  

1 966 Decision was made to create computer system ; 
management service firm hired to conduct 
feasibility study ; decision made to s eparate data 
process ing and computer systems separate from 
accounting department . 

1 96 6  Commissioners forma lly adopted statement o f  POS 
"Purpose s S Object ives• on March 1 4 ,  which revised 
statement adopted November 2 6 , 1 96 11 .  

1 968 Aggressive sales progra m of POS facil ities to 
oversea s  customers bega n ,  even before facilities 
were completed . 

1 9 70 POS s igned agreement wi th  six Japanese 
containership lines . 

1 970 New S 1 3  million grain terminal opened at Pier 86 on 
liD- acre s ite . Faci lity can handle largest grain 
ships in the world. 

1 9 72 POS signed agreement with Port of Butte (Montana) 
for distribution and as sembly facility . 

1 9 76 Piers 9 0  and 9 1 ,  seattle u . s .  Navy Terminal , 
off icia lly purchased by POS for $ 1 5. 3 million 
fol lowing lengthy negotiati ons commencing in 1 97 0 .  
(Piers 9 0  and 9 1  had been POS property originally, 
appropriated by the u. s .  Navy for WOr ld War I I . )  
The purchase added 1 9 8  acres and twin hal f-mile 
piers to POS facilities . 

POLICY DECI SIONS 

During the crucial decade beginning in the mid- 1 9 50s , 
the most i nportant policy dec isi on for the development of · 
the Port of seattle was the emphas is on customer services . 
Innovative management decisions made in those years are 
discussed below ; they can be categorized as (a) polit ical , 
(b) f inancia l ,  and (c) personnel . 

9 9  
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Political 

Historically , the POrt of seattle has benefited from 
political involvement : 

� most successful port on the coast will be that 
port that can impress upon its citizens the 
f inancial benefits that a successful port will 
bring to all residents of its community . •  

Public ports cannot function without some level of 
acceptance from the electorate . The people of seatt1e and 
King County became concerned about thei r  decl ining POrt as 
early as 1 9 4 8 ,  when the seatt le Chamber of Commerce · formed 
its Port Development and Maritime Committee , and in 1 9 50 ,  
when the seattle Municipal League conducted a study that 
showed the economic decline in Port activitie s .  This led to 
the 1 9 56 major study by Booz , Al len S Hamilton for the Port. 
I t  is to the credit of the Co�ssioners that the report , 
although critica l ,  was made publ ic.  

�ese efforts were useful as thoughtful studies , but 
were equal ly usefu1 in arousing public concern . The 
dail ies , seatt le Post Intelligencer and Seattle Times , in 
both news articles and editor ials , brought POrt matters to 
the attention of their readers a nd called for implementation 
of the 6 0  recommendations in the BOoz , Allen S Hamilton 
report . Local trade journa ls such as the west coast weekly 
Marine Digest kept POrt issues before their readership . 

The Chamber of Commerce formed seven subcommittees to 
look at Port problems . Their ef forts were far from cursory, 
and many of these chamber activities are perpetuated by 
units of the modern Port organization. 

I n  June 1 9 5 9 , the local broadcast station KING-TV 
produced the documentary "Lost Cargo , "  demonstrating the 
decl ine of the Port of seattle . 

�e media kept the Port and its problems in the 
attention of the electorate unti l the November 1 96 0  
elections� when the voters changed the Commis sion f rom three 
to f ive members , serving at $ 1 . 0 0  per year instead of on 
salary ,  and provided a $ 1 0  mil li on bond i ssue .  

Financia l  

Tone concept of unitizing cargoes was not a new idea to 
Seattle. AS early as 1 9 2 8 ,  Puget sound Fre ight Lines (which 
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serves out lying towns and islands ) had used pa lletized cargo 
handl ing . Alaska steamship Company bad exper imented with 
modular cargo boxes for freight containers to Alaska in the 
post-World war II years . 

The POrt purchased a few containers in the 1 9 50s to 
i ntroduce shippers to their use. However , sma ll steps were 
not sufficient .  The ports of the world were faced with many 
decisions in uti lizing modern cargo technology . It was 
obvious that substantia l amounts would have to be spent to 
modernize . 

In the early 1 960s , the bonded indebtedness of the Port 
of seattle was less than $ 1 0  mil lion. (The current i ssues 
of bonds amount to approximately $250  mil lion . ) The Port 
entered the era of technological change with large f inancial 
rese rves . Of all the money spent by POS on facilities since 
1 9 1 1 ,  two- th irds was spent during the decade 1 9 60- 1 9 7 0 .  

The PO S  was willing to undertake financ ia l risks . 
Equipment that was oversi zed for exist ing needs was 
purchased . The Port began demol ishing old warehouses and 
surfacing storage yards at Pier 5 in 1 9 6 0  before any new 
construction was designed and before there was any tenant 
i nterested in container shipme nt s . I n  1 9 6 11 , Pier 5 became 
the f irst location for sea-Land activities in seattle . 

Persopnel 

The post-World war II studies of POS had included 
cr it ic isms of the manner of operations , particularly the 
fact that the commissioners exercised too much 
responsibility for day-to-day matters . 

The Booz , Al len & Hamilton report recommended that the 
commissioners devote their energies to policy matters and 
recruit a professional staff to ass ist the manager in day
to-day operations . Today POS is operated by a staff 
organi zed into the following departments : 

Executive Director 

senior Director , Faci lities and Operations 
senior Director , Finance and Administr ation 
senio r Director , Planni ng and Port Re lations 
Legal Of ficer 

Director , Accounting and Port Auditor 
Director , Avi ation 
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Director , Engineering 
Direc�or , Marine Terminals 
Direc�or , Marketing 
Director , Personne l and Industrial Relations 
Director , P lanning and Research 
Director , PUblic Information 
Director , Purchasing and Off ice services 
Director , Special Services 
Director , Systems and Data Processing 

TO e stabli sh and maintain customer re lations and to 
assure that the Port remains attuned to changing customer 
need s ,  regional managers opera�e from marketing offices in 
New York, washington, D. C . , Chicago , Spokane , Anchorage , 
Hong Kong , and Tokyo . 

RESULTS 

The POS has succeeded in becoming , once again, the 
effective economic force its post-World war I I  critics 
wanted .  I n  each o f  the past 1 0  years , the POS has set 
records in operating revenues , cargo �onnage , and container 
�raffic. 

The Port has emerged as the container load center of the 
North Pacif ic , the number-two container port of the West 
Coast, and �he numbe r- three container port in the nation. 
In 1 97 6 ,  1 6  mil lion short �ons moved through POS and 2 , 47 0  
ship arrivals were recorded. The 1 976  direct disbursements 
�o seattle registered longshoremen amounted �o $2, , 1 8 0 , 37 8 .  

The Port n ow  has 5 2  berths available at 1 8  terminals . 
Be rth length ranges from 3 5 0  to 1 000 feet , and depth 
a longside varies from 1 8  to 7 3  fee�. Thirteen container 
cranes , 9 revolving cranes , and 25 three-high stackers are 
installed at 5 full-container te rminals and 7 container 
fre ight stations . 

Utili zing these facilit ies are 90 steamship agencies and 
1 4  tug and barge lines.  Th ree railroads,  3 3  truck lines , 
and 3 2  a ir cargo line s  provide feeder service to the Port . 

CONCLUSIONS 

1 .  The Port of seattle recognized its comparatively 
poor standing among world ports and responded to public 
pres sure for change and improvement . 
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2 .  POS recognized that a port ,  part icularly seattle , 
i s  a way point in the tota l transporta tion system between 
s upplier and consu.r . Port operations are typically more 
t ime-consuming and costly than other segments of the total 
tran sportation network . 

3 . POS recogniz ed the need to reduce time spent in 
port by vessels and their cargoes in order to reduce the 
c ustomers • total shipping costs. 

4. POS purchased and installed facilities , equipment , 
a nd control systems necessary to reduce time and costs . POS 
took financial risks to build for the emerging 
containerization trend and provide computerized integrated 
cargo tracking . 

s. POS reorganized itse lf in fundamenta l ways--changed 
Commissioners, their number , remuner-ation and duties , and 
built a competent profess ional st aff . 
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INNOVATION IN THE MARITIME INDUSTRY : 
LANDBRIDGE SERVICES 

David L. Gorman 

Innovation in the maritime industry can take many foriiiS 
ranging from new equipment to new uses for existing 
equipme nt .  • Landbridge• services fal l in the latter 
category. 

Landbridqe services are an innovation in the use of 
e xisting technologies . Even t:be physical form of the 
concept: is as old as recorded history . Landbr idges are 
simp ly overland l inks in a marine transportation system that 
a llow the distance traveled to be shorter t:han it would be 
i n  an all-water service. 

I n  the settl ement of calif�nia the wagon road that 
c ros sed t:he Isthmus of Panama prior to the construction of 
the cana l was a landbridge . It permitted car goes from the 
East: Coast of the �ited states to be transshipped at: the 
I sthmus . reloaded on ships on the Pacific Ocean side for 
f ina l delivery in ca lifornia . Earlier the same road (or 
trail) linked the Spanish colonies on the west Coast of 
south America to the Atlantic . I n  both cases the long trip 
a round Cape Born was avoided . An earlier landbridge existed 
for centuries at sue z ,  linking Europe with India. 

Landbridges as a modern innovation ,  howeve r ,  are based 
on a totally different motivation. Although they take 
adva ntage of geography (and are limited by it) , the 
motivation is not simply to save time in transit but rather 
to permit: an operator to extend his range of competit ion for 
cargo . By making use of a land link across the United 
States . a ship operator whose al l-water service is l imited 
to t:he North Atlantic can serve the west Coast of the Onit:ed 
states as well as the East Coast:--the former by a 
combination of water and rail service and the latter by all
water service . 
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In a similar manner ,  all-water feeder services could 
e xtend the same operator ' s  competitive range from the North 
At lantic to the Mediterranean, Baltic , or Caribbean Seas . 
For example , by operating a feeder service from Baltic ports 
to Rotterdam, a North Atlantic operator could serve those 
ports in addition to his basic North Atlantic itinerary. 
Simi larly , a Mediterranean feeder service could extend the 
North Atlantic itinerary to Mediterranean ports .  Therefore 
we have included all-water feeder services as a subset of 
landbridges . 

In both services the innovation consists of us ing 
existing transportation systems in ways in which they have 
been used for centuries to achieve a totally new objective-
expansion of the competitive range of the individual ship 
operator. 

It is for the innovator an essentially zero risk , zero 
investment proposition. It offe rs an improved product to 
the consumer with substantia l  be nef it to the innovator . It 
is a relatively limited innovation in terms of its direct 
and indirect impacts , which together with its rapid 
development , permits f airly complete evaluation of its 
growth and effect on marine transportation . 

Bridge traffic has been defined, and perhaps over
defined, in more deta i l. •Landbridge• is a term sometimes 
used to describe a bridge service that involves a 
continental cros sing between two water legs . Europe to 
Japan via the United states or the soviet Onion is an 
example . • Minibridge " is the most common term (for the most 
common service ) and describes a service involving a water 
leg and a transcontinenta l leg. The u. s .  East Coast to 
Japan through West Coast ports i s  an example .  Finally , 
" mic robridge • is occas ionally used to define shorter land 
movements . Since all essentia lly are the same type of 
service , it is felt that bridge traffic is an adequate 
descriptor for all.  

THE ENVIRONMENT 

Two elements necessary for the development of bridge 
traffic in it s current form deve loped relative ly 
independently over the past deca de . The first of these was 
containerization .  Bridge traf fi c requires that cargo be 
handled at least once more than in an all-water service (at 
the point of transshipment from land to sea or sea to land) 
and in many cases twice more (whe n a bridge links two sea 
passages) . While this could certai nly be done with break-
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bulk cargo , it would be highly u neconomic . With the 
deve lopment of containeri zation, however , the addit iona l 
cost s associated with transshipments are much s�aller 
relative to the tota l cost of shipment . 

The second e lement is the unit train , which was 
orig ina l ly developed by the railroads to move large 
quantities of bulk cargos , such as coa l ,  to a single 
de st ination. As conta inerization grew , rai lroads began 
quot ing rates on conta iner movements that were really 
e xtens ions of existing rates for carrying trucks . several 
plans--tra iler on f lat-car (TOFC ) , container on f lat-car 
(OOFC) , etc . --were developed very early in re sponse to a 

pres umed demand for container and trai ler transport by rail . 
However , such shipments were generally in sma l l  numbers of 
unit s, from each source to each destination , and were priced 
accordingly. Bridge service offered the potential of volume 
movements of conta iners to the a ccount of a s i ngle owner 
(the ship operat or) and a s ing le origin and dest inat ion. 

Given a suff ic ient volume , the rai lroads could respond by 
offering unit t rain service at g reatly reduced rates . 

These two elements thus provided a low-cost 
transshipment procedure and ,  given sufficient volume , a low
cost land transportation mode . I t  is doubtful , however ,  
that there would have been any incentive to take advantage 
of these if the genera l  environment of liner shipping in the 
past decade had been different . I n fac t ,  assuming a 
reasonable level of prosperity for the liner companies 
during that period, there would have been a genuine 
d isincentive to offer ing bridge services . The ship operator 
who offers such a service does so at the cost of sharing at 
least some of his revenue with t he rail carrier . I f  he 
provides an al l-water service to the same poi nt as the 
bridge service (as is the case with operators who serve 
Japan from both the Ea st and West Coasts of the United 
States) , the bridge option represents a direct loss in 
revenue , competing with his own all-water service . I f  he 
does not provide an al l-water service , he must still  balance 
the payments to the ra i l  service against his gains in 
ut ilizat ion--not always prof itab le , as is described in a 
later section . 

In the late 1 9 60s conta ineri zation in a ve ry few years 
was adopted on a massive scale in all ma jor u. s .  trades . 
Contai ner tonnage was added rapidly , and by 1 9 70 a condit ion 
of semi-permanent overcapacity was reached . This condition 
is the result of extensive addit ion of capacit y by 
independent operators and nationa l f lag fleets , made 
possible by the open conference system that ex ists in u. s .  
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trades . In other trades with closed conferences , entry is 
much more difficult , and as a result , the u . s .  t rades tend 
to attract surplus liner tonnage from all t he world trades . 
While trade has grown since then , container capacity 
continue s to be added , and t here appears to be no reason to 
bel ieve that the overcapacity situation wil l be remedied in 
the forseeable future . 

Container system prof its are pa rticularly sensitive to 
util i zation, as the slopes of the lines in Figure 1 
indicate . These lines reflect estimated voyage profits on 
one trade route as a f unction of uti l ization of the ship ' s 
capacity . "A" is a sma ll fore ign-f lag break-bulk ship , "B" 
i s  a large u. s . - f lag break-bulk ship , and "C" is a u. s . -f lag 
containership. cost s and revenues were developed with the 
assi stance of operators in the t rade . 

It is evident from the s lope s of the lines that the 
containership is much more profitable after it reaches its 
breakeven utilization than the break-bulk ships . It i s  
equall y  evident that it loses money faster when uti lizat ion 
is below breakeven.  Obviously a ll three owners have a great 
i ncentive to mai ntain utilization above the breakeven point, 
but that of the container ope rator is greater--he has more 
to gain when he exceeds breakeven uti lization and more to 
lose if he does not . As a resul t ,  the impulse toward 
margina l costing to improve util i zation , common to all 
three , is even stronger for the containership operator .  

Given the conditions o f  overcapacity o n  many container 
trades , there is a st rong ince ntive to use whatever means 
are avai lab le to increase uti lization .  one obvious measure 
is rate competit ion, which has been endemic in the container 
trades in recent years . Ordinari ly rate competition is 
e liminated by the conference system, but with the 
overcapacity in the container trades the ef fectiveness of 
conference control was weakened, and legal and illegal rate 
cutting became common . Bridge t raffic represents a 
different approach-- tapping othe r trade routes for 
addit ional cargo . 

In the development of bridge traffic, then , the 
technologi ca l elements were in place and a st rong economic 
incentive existed. 

THE GROWTH OF BRIDGE TRAFFIC 

Data on the actual tonnage moving in bridge traffic are 
f ragmentary . Census statistics do not identif y  bridge cargo 
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as a separat e entity . Br idge movements are s imp ly grouped 
into the customs distr ict where the commodity c lears 
c ustoms . As a result , commoditi e s  moving from Japan to the 
East Coast us ing the transcont inenta l bridge a re c lassed as 
west Coa st imports. 

In hearings before the Federal Mari time commis s ion (FMC) 
in Docket 73-3 8 ,  testimony ind icated that in 1 97 3 
approximatel y 1 0  percent of the eastbound cont ainer i zed 
cargo from Japan to the East and Gulf Coasts , and a much 
sma l ler fract ion of the westbound tra f f ic ,  was bridge 
t raf f ic .  This study was based on a survey of ship ope rators 
and was sharply critic ized on several g rounds at the time . 
More recent report s  indicate , on the basis of forwarder 
surveys , that approximate ly 2 , 33 0 , 0 0 0  tons of containerized 
cargo move yea r ly from the Far East to the u. s .  Gul f  and 
Ea st C oast port s by bridge route s .  I t  i s  probable that this 
f igure is a lso s uspec t on the sa me grounds as the testimony . 
There are doubts about the sample size and there are strong 
doubts about the weight tons moved in each container . There 
i s ,  however , no doubt that the t ota l  movements via bridge 
routes have grown rapidly and are sti l l  growing . 

The geographic span of bridge traf f i c  has a lso expanded. 
Start ing with tra f f ic from the Far East to the u. s .  East 
Coa s t ,  bridge arrangements have s pread to virt ual ly a l l  
part s  of the wor ld where they ma k e  geographical sense . some 
major br idge s ystems a re the f ol lowing : 

1 .  The u. s .  transcontine nt a l  bridge in which rai l 
transport permits 

• Cargo from the western United States t o  Europe to 
move by ra i l  to and from the East Coast of the 
Uni ted States and by sea to and from Europe . Thi s  
bri dge a llows Atlanti c- limited operators t o  serve 
Tra de Route 26 (U. s .  We st Coa st to Europe ) . Sea
Land , ACL, and Da rt Containerline , among others , 
offer this service . 

• cargo f rom the East Coast of t he United St ates to 
and from the Far East to move by rai l to and from 
the West Coa st and by sea to a nd from the Far East . 
Thi s  bridge a llows Paci fic operators to compete on 
Tra de Route 1 2  (U. s .  Ea st Coast to the Far East) . 
APL, States , Sea tra i n ,  the Japanese Consort ia , and 
others are active here. 

• Cargo f rom Europe to the Far East and t he Far East 
to Europe to move by water to the United States and 
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by rail across the country .  �his bridge allows 
lines in the u. s.  trades to compete for cargo with 
the lines on the all-water route from Europe to 
Japan (via suez) . It a lso pe rmits competition with 
the SOViet �rans-Asian bridge . 

2 .  The Gul f bridge i n  which inland ra il connections 
permit 

• Cargo from the Gulf Coast to Europe to move by rai l 
to the southeastern Coa st of the United states and 
by water to Europe . Th i s  bridge allows East coast 
operators to serve Trade Routes 2 1 (Gulf to Europe) 
and 1 3  (Gulf to Mediterranean) . 

• Cargo from the Gulf Coa st to the Far East to move 
by rail to the west Coast of the United States and 
by water to the Far Eas t .  This permits West Coast 
operators to serve Trade Routes 22 (Gu lf to the Far 
East) and 17 (Gulf to I ndonesia, Malaysia) . 

Both of these Gulf bridges are served by the same lines that 
offer the transcontinenta l bridge . 

3 .  The European bridge , in which inland European rail 
o r  truck connections permit ca rgo to and from the 
Mediterranean to move via European At lantic ports to and 
f rom the United States .  This al lows North At lantic 
operators to serve Trade Routes 1 0  (East Coast to the 
Mediterranean) and 1 3  (Gulf Coast to the Mediterranean) as 
well as , in connection with the u . s .  bridge , West coast to 
Mediterranean cargo.  

4.  �e Central American bridge service , in which 
i nland truck connections from Pa nama permit cargo to and 
f rom Central Ame rica to move on the u. s .  intercoastal trade 
via Panama . Th is allows intercoastal operators to serve in 
part on Trade Routes 4 (East Coast to t he Caribbean) , 23 
(West Coast to the Caribbean) , and 25 (West Coat to the west 

Coast of Central America) . 

�e net effect of this spread of bridge traffc is to 
extend the competitive range of individual operators and 
c onferences to the point where inter-operator competition 
and inter-conference competition is now a lmost worldwide . 
Coupled with all-water feeder services , many ma jor ship 
operators , f ormerly constrained to a few routes , can now 
of fer service practically on a worldwide basis . 
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For example , seatrain , the originator of bridge traffic 
in the United states , formerly served only the North 
Atlant ic and North Pacific trade routes . �hrough bridge 
traffic it is now essentially se rving the ent ire northern 
hemisphere . 

THE ECONOMICS OF MINI BRI DGE 

�e economic incentive to the ship operator for the 
establishment of bridge traffic was discussed briefly in an 
earl ier section. In an effort to further def ine and set 
l imits on this i ncentive ,  costs of operation and freight 
ra te s  were solic ited f rom severa l operators . 'Ihe intent is 
to show exactly what contr ibution to the owner ' s  net revenue 
would be expected from adding or substituting bridge traffic 
for direct service . 

In this analysis the trade route selected is that from 
Japan to the East Coast of the United states.  � he  bridge 
operator serves with his own ships the leg fro� Japan to 
California,  with service to the East Coast provided by 
transcontinental rai lroad . The costs are computed from the 
mari ne terminal in Japan to the rai l  terminal on the East 
Coast .  In the case of the al l-water competition, costs are 
f rom the marine terminal in Japan to the marine terminal in 
New York . The itineraries are a lso simpli fied for easier 
calculation--direct services in all cases . Costs are 
representative of u. s . -flag unsubsidi zed operations . 

The results are summarized in �able 1 .  Voyage costs are 
for a one-way voyage at 1 0 0  percent util ization and do not 
re flect overall voyage results , since outbound uti lizat ion 
is usually considerably lower than inbound in all three 
case s .  The costs are , therefore , probab ly low . Voyage 
cost s include wages and fr inge s ,  subsi stence , insurance , 
ma intenance and repair,  fuel , overhead ,  capita l  charges , 
container lease fees , and port costs . cargo-handl ing costs 
include both d irect handling charges and an approximation of 
terminal and equipment costs. In the case of bridge 
traf fic, cargo-handling costs are higher as a result of the 
addi tiona l trans fer from marine to rai l  terminal on the West 
Coast . 

Revenues are based on actual rates for three commodities 
current ly moving in reasonable quantities from the Far East 
to the United States . Commodity "A" includes e lectrical and 
e lectronic equipment such as medical instrumentat ion and was 
selected as a high- rated commodi ty. Commodity 11 B11 , 
a irconditioning equipment and parts , commands an 
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TABLE 1 

R E LATI VE COSTS-DI RECT AND BR I DGE SERVICE 

Voy11e Cost/Unit 
Carao Hancllina Cost/Unit 
Rail Division 

Up to 20 20-Foot Units 

TOTAL COST 

Revenue 
Commodity A 
Commodity B 
Commodity c 

Net Revenue 
Commodity A 
Commodity B 
Commodity c 

21 Knot· 1 ,000 TEU v-1 
20 Revenue Tons/TEU 

Japan-CU!fomia Japan-Eut Cout 
Direct Direct 

s 1 94.00 s 4 1 8.00 
285 .00 285.00 

s 479.00 s 703.00 

$2,020.00 $2,327.00 
1 ,200.00 1 ,570,00 
1 ,040.00 1 ,270.00 

$1 ,541 .00 $1 ,624.00 
721 .00 867.00 
561 .00 567.00 

1 1 3  

Japan·Eut Cout 
Brldae Service 

s 1 94.00 
385.00 

588.00 

$1 , 167.00 

$2,327.00 
1 ,570.00 
1 ,270.00 

$1 , 160.00 
403.00 
103.00 
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intermed iate rate.  Commodity "C " , chinaware , was selected 
as a relat ively low-rated commod ity. Just as the cost 
estimates are probably low ,  the revenue estimates are 
probably high , since 20 revenue tons for a 20-foot container 
is a fairly high uti l i zation. The numbers do , however , 
serve to illustrate the bas ic economics of bridge service , 
i ncluding some of the ince ntives and some of the barriers . 

Referri ng back to Figure 1 ,  suppose that the container 
operator , Line c ,  is operating c lose to his breakeven point . 
This is not a particularly healthy position and there is an 
obvious incentive to increase uti l izat ion . Given the 
overcapacity that has existed on most container trades since 
1 9 70 , it is also a not-uncommon position for container 
operators. 

An obvious move for the conta iner operator , if he is to 
increase his uti lization , is to cut rates . The effect of an 
across-the-board rate cut of 1 5  percent by the container 
operator is shown in F igure 1 as curve C1 • He may gain 
cargo as a result of the rate cut , but his breakeven 
ut il ization is a lso increased substantially . Given a 
tight ly competit ive s ituation ,  the other lines in the trade 
c an be expected to retaliate (ve ry rapidly if the rate cut 
is made lega lly and sooner or later if it is made 
i l legally) • 

Rega rdless of the revenue ga ins from increased 
util ization ,  a large portion of those gains must be paid for 
in reduced revenue for all cargo current ly carried by the 
operator . Selective rate cutting (i . e . , rate cuts on 
selected commodit ies only) may be more success ful , but there 
is sti l l  a price to be paid in decrea sed revenue on cargo 
already being carried . Given the inevitable retaliation of 
the other competitors , rate cutting i s  not likely to be a 
prof itable exercise , even though it has been the most common 
approach in the past few years . 

Bridge service , however , offers a totally new source of 
cargo . Even with the additional handling cost and the 
payment to the rai lroad , the operator can sti l l  make a 
prof it on the bridge containers .  The profit is not as great 
as it would be if he carried the same commodities on his own 
all-water transpacific trade , but bridge cargoes comprise a 
very reasonable additional cargo . In effect the highest 
rated br idge cargoes s imply become somewhat more moderately 
rated cargo for the transpaci f ic operator . 

The operator can also be quite flexible in his pricing 
of bridge cargo . It is  not his own rate structure that is 
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bein g disturbed . Although bridge rate s are usually set for 
competitive reasons at the same level as the all-water 
rates , the operator can easily set the rate below the all
water rate to attract more cargo . Be can do �his without 
some of the pena lties associa ted with rate cutt ing in his 
own all-water trades . 

The eco�omic incentive to the operator to offer bridge 
se rvice is clear--increased ut ilization of his ships at 
essentially no cost to himse lf . 

There is a lso a strong incent ive for the shipper to use 
this service , if offered . The operator is providing the 
s hipper with a potential (and ve ry often, actual) reduction 
i n  t rans it time . From Japan to California , sea time is 
about 9 days . Transcontinenta l rai lroads us ing unit trains 
can genera lly ma intain 6-day del ivery to the East Coast . 
Allowing an extra day for transfer from the marine terminal 
to the rail terminal on the west coast , total trans it time 
is thus 16 days . 

The all-water route takes 2 1  days from Japan to the East 
Coast, and therefore a saving of 5 days of transit time can 
be achieved by using this bridge . To some shippers this is 
an important incentive-- so important that some bridge 
opponents have insisted that bridge cargoes s hould carry a 
premium rate . 

Bridge service thus offers a rather rare combination of 
incentives--a better service to the customer coupled with a 
positive benefit to the operator . And somebody else pays 
t he bill. 

BARRIERS TO BRIDGE TRAFFIC 

The barriers to bridge traffic have been essentially 
lega l and raised by those who are actua lly or can be 
potentially damaged by its growth. There are four 
categories of victims , three actual and one potential . 

The f irst , obviously , is the al l-water carrier . It is 
his cargo that makes the bridge se rvice feasible and 
attractive , and there is very little he can do about it . Be 
really has only two alternatives . The f irst is to reduce 
rates to compete with the bridge traf f ic and hold on to his 
cargo. In a sense this is like starting a rate war with 
himself--a war which he cannot win since the bridge operator 
can simply match his rate cuts and still improve his 
position, albeit by a lesser amount .  Meanwhi le the all-
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water carr ier ha s reduced his re venue on all his carryings . 
and most probably ha s  disrupted the conference system on the 
all-water trade . 

The second a lternative for the all-water carrier i s  to 
offer his own bridge service . Here he moves into 
competition with h imself .  and a competition in which the 
more successful he is the worse off he is . In his high
rated cargo. Table 1 .  where his a ll-water service showed a 
profit of $1 624  per container . he is now offer ing the 
identical service for a prof it of only $ 1 1 60 . The lowest 
rated commodity . which paid him a respectable $ 567 on the 
all-water route . is now almost marginal at $ 1 0 3 .  

The all-wate r carrier is indeed hurt by bridge traffic. 
and hurt badly . 

�e conference in the al l-water trade is also damaged . 
and in a very fundamenta l sense. The conference is 
organi zed to control rates and competition i n  the al l-water 
trade . and sudden ly it is faced with a competitor who is 
tota lly outside its control and. moreover . beyond its reach. 
The bridge carrier is a membe r of a totally different 
conference . The all-water conference . establ ished to 
contro l competition. is now in competition with another 
conference . 

A third victim of bridge tra f fic is the ports serving 
the al l-water trade . Containers that were loaded and 
discharged in East Coast ports a re now loaded and discharged 
on the west Coast . In principal this loss could be made up 
by an equiva lent bridge movement from the west coast of the 
United States to Europe . but thi s  trade is infinites imal 
compared to the Far East trade f rom the East Coast ports .  
Every bridge container i n  this t rade then represents a loss 
o f  work for East coast longshoremen and a los s of custom for 
East Coast ports.  Converse ly. the West Coast ports and 
labor benefit . Given the complicated container royalty and 
work preservation provisions . including Guaranteed Annual 
I ncome . of the East Coast labor agreements . the Far East 
bridge has dis placed labor and i ncreased costs for all 
operators using East Coast ports . Eventually these cost 
increases wil l  be reflected in i ncrea sed fre ight rates 
practica lly everywhere in the world to and from East Coast 
ports .  

Final ly . the greatest potentia l  victims of bridge 
service may be certain groups of shippers patroniz ing the 
a ll-water route . A glance at Table 1 is sufficient to 
establish the ta rget of the bridge operator ' s  marketing 
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effort . The bridge operator will concentrate on the highest 
rated commodities since , with hi s higher costs and the 
railroad division, the lower rated commodities are marginal 
at best--and most probably would be unprofitable under most 
conditions . 

The all-water rate structure , like all conference rate 
structures , i s  based on value of service . It costs the 
carrier no more to carry a conta iner of commod ity "A" than 
it does of commodity "C" . The rates charged are set in such 
a way that the car rrier profits on the mix of commodit ies in 
the trade . He obviously makes a high profit on commodity 
11 A" and very much less on commodity "C" . 

With the bridge operator maki ng substantial inroads on 
the higher rated commodities , the all-water operator ' s  
revenue structure will be depres sed , not only by the loss of 
cargo but by the skewing of his revenue structure toward a 
lower average rate . As a result the al l-water operator will 
eventually be forced to raise rates (probably across the 
board) on a now heavi ly low- rated cargo mix. These are 
prec isely those commodities and those shippers that can 
least afford such an increase.  

The barr iers to bridge traff ic therefore have been and 
a re being raised by groups that are genuinely damaged by the 
new form of competition. Essent ially the ir only recourse is 
a legal one . 

The exact extent of the damage suffered by the in jured 
part ies is extremely difficult to determine. This is 
princ ipa lly the result of the di fficulty in estimating the 
tota l number of containers moving on bridges . I n  the East 
Coast- Far East trade , for example , many containers listed as 
brid ge  containers by the conferences in the Far East to 
California trade former ly moved on overland Common Point 
(OCP ) ' rates to the west Coast and are not a real diversion 
of cargo . Sharply va rying estimates were cited in recent 
I nternational Longshoremen ' s  Association (ILA) negotiations , 
but essentia lly the exact quantities of cargo diverted 
cannot be estimated. 

It is clear that most of the damage to others can be 
regarded as dis location rather than injury and need not be 
permanent . Those injured , however ,  are difficult to 
convince . 
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THE STATUS OF BRI DGE TRAFFI C 

The legal reaction to bridge traf fic is embodied in FMC 
Docke t 7 3 - 38 filed by CONASA (Council of North Atlant ic 
steamship As sociations) , the Ports of Boston and 
Philadelphia , and the I LA  in 1 97 3 .  The respondents were 1 4  
steamshi p companies that were of fering bridge services 
between the Far East and u. s .  East Cost ports . It is known 
as the Far East Minibridge Case. 

The basic charges raised were that bridge rates were 
"unreasonably low and detr ime nta l to u. s .  commerce " and that 
they were "discriminatory" and resulted in divers ion of 
cargo from the ports • "natura lly tributary regions . "  
Following the prot racted testimony the FMC Administrative 
Law Judge made an initial decision in favor of bridge 
traf fic in 1 97 7 .  The dec ision e s sentially re jected the 
arguments of the complainants . 

In the meantime bridge traff ic continued to grow and 
threatened the very existence of some conferences . The 
whole concept of conference control of rates and competit ion 
was called into question by the fact of this inter
conference competition . The res ponse of the conferences has 
been to propose inter-conference agreements to control 
bridge rates and practices . In this they have been sharply 
opposed by the u. s .  Department of Justice and by many 
shippers , who fee l  that this type of "superconference " wil l  
eventually either forbid bridge traffic,  force higher rates 
in bridge traf fic ,  or otherwise reduce its ef fectiveness as 
an a lternative service . Thus far the opponents have been 
successful and no such agreement s  have been approved . 

Bridge traffic bas become a fixture in many trades and 
is unlike ly , at this point , to disappear , although through 
conference activity its ef fect iveness may be constrained in 
the future . Three other factors may affect the scale of 
bridge traffic in the future . The first is i ncreased Panama 
Cana l tolls which favor the cont inued g rowth of bridge 
traf fic.  The second is a demand by the rai lroads for an 
i ncreased share of the revenue . This appea rs to be 
occurring now and would , of course , adversely affect bridge 
tra f f ic .  Finally , the phys ica l condi tion o f  the rai lroads 
may also be a limiting factor . 

Br idge servi ces are now of fered by many carriers , and to 
a certain extent the same "ove rcapacity" that exists in the 
conta iner trades now exists i n  bridge traffic. Rate 
compet ition in bridge traffic ha s  somewhat reduced its 
appeal to operators , but , i n  sel f defense , practical ly all 
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operators use it . I n  the recent I LA  strike on the East 
Coast , bridge traffic to the West coast was an alternative 
available for the f irst time and was used on a vast scale to 
move cargo to and from the Far East . The effect of the 
strike on shippe rs was thus less than in previous strikes .  

As a n  innovation , bridge tra ffic has been very 
successful . It usually offers t he shipper an improved 
service and , provided rate level s are not depresse d  by 
overcompetit ion , promotes a new source of remunerative cargo 
to the operator . 

Like most innovations it i s  also thoroughly disruptive. 
I ts cargo ga ins come at the expense of the all-water 
carrier . It shifts the demand for labor and port facilities 
from one coast to the othe r ,  and it has made a strong 
contribution to the weakening of an already weak conference 
s ystem in u. s.  t rades . 

NOTE 

1 OCP rates have exi sted for 
years and were developed to attract 
cargo from interior points in the 
United States to t he west Coast . 
Tihey are lower than rates from the 
west Coast to the Far East and are 
designed to compete with rates f rom 
the East and Gulf Coasts to the Far 
East.  
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