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The U.S, shipbuilding industry s in for a decade of dramatic change and strange
anomalies: it will be a period when the contract definition of procurement will come
under fire even before its fruits have been fully realized; it will be a period when U.S.
ship contracts will be the highest since World War II, yet shipyards will go out of
business; it will be a period when the advance of military technology will create a
major problem in configuration for management, and it will be a period when we will
see a cost parity among United States, European, and Japanese yards that will allow
U.8. shipbuilders—who survive the decade—to compete effectively in the world

market of the 1980's.

PROBLEMS AND PROSPECTS OF THE
UNITED STATES SHIPBUILDING INDUSTRY

A lecture delivered at the Naval War College

by

LEllis B, Gardner, Jr.

Senior Vice President

Litton Industries

Auy overview of American  ship-
building musl include a discussion of
our industry’s ability, or lack ol il, Lo
compete today i world markels with
shipbuilders ol olher nations,

Presently, we cannol compete elfec-
lively in world markels but not, as some
have said, because ol inherenl delicien-
cics or inclliciencies in American ship-
vards. We cannol compete eflectively
today outside the United States largely
beeause of Lhe rising price required for
maintaining a high American standard
ol living. The industey is paying the
highest prices in the world for both
shipyard  lubor and  U.S.-made com-
ponents and other materials used in
Amecrican ships.

Taday, U.S.-made components and
other materials account for more than

50 percent of the cost of an American
ship, Where forcign shipbuilders can
purchase similar producls made clse-
where in the world at prices from 10
pereent Lo 70 percent lower than those
charged in the United States, we cannol
use¢ these products becanse, in mosl
inslances, U5, law requires that the
averwhelming percenlage of conslrue-
lion malterials necded on U.S. Navy
ghips must be of U.S, origin and manu-
facture. l'or Maritime Administration-
subsidized ships, insofar as practical,
LOD pereent must be “Bought Ameri-
can.”

Cousequently, at least for the time
heing, American shipbuilders must con-
tenl themselves with the domestic mar-
ket until cost parity in world ship-
building is achieved. There are indica-
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Lions that cosl parily for United Stalcs,
Kuropcan, aud Japancsc shipbuilders
will oceur somelime in this decade,
ecrlainly by 1980. A major indicalion is
the trend in wage rates, as we observe
thal wages now being paid in nou-U.8,
shipyards arc risiug faster thau in the
Uuiled States, Al the same time, Amueri-
can shipbuilders musl concentrate on
upgrading existing facililics, lurning
more and more lo specializalion, aud
adopting morc sophisticaled methods of
construclion in order to cffeclively
meel the near-Llerm challenge and oppor-
lunily posed by the renaissance we now
sce laking place in American shipbuild-
ing.

In the uext 10 years we can expeel
Lo sce the U.S. Navy’s requirements call
for a varicly of ships cosling an average
of $3 billion a year. AL the same Lime,
President Nixon’s plan to rejuvenule the
American merchant leet with 300 new
ships will generate another $500 million
a year in business. In holh cases, Con-
gress has determined that such ships will
be built in the Uniled States hy Ameri-
can shipbuilders, Those who cffeetively
meet Lhis challenge will also be in a very
good posilion o meet Lthe fulme and
even more imposing challenge of the
world markel. Those who do nol, and
there will be some, will not be around
lo care.

Lel us now turn to specifies aboul
the industry. Iirst, shipbuilding is one
of the few industrics which can lay
claim Lo heing both people intensive and
capital inlensive. As lo the people-
inlensive characteristie, most shipyards
in the world provide employment Lo
thousands of people in one location.
Frequently Lhe shipyard is the largest
employer in ils immediale arca, some-
Llimes in ils stale, and occagionally in its
entire region, providing notl ouly thou-
sands of shipyard jobs bul also crealing
hundreds of additional service jobs in
the community: grocers, barbers, home
tiaintenanee, cl celera,

Thus, the shipyard is a natural center

E REVIEW

ol gravity for a tremendous amount of
altenlion on Lhe part of local, State, and
Federal officials and regulatory agen-
cica. Under such cireumstances, the
typical sbipyard has daily involvement
with labhor rclalious, safely, pollution,
and  ecqual cmployment opportunity
matters. 8o much so that the people-
intensive nalure of shipbuildiug creates
a managemenl consirainl of a size and
proportion scldom seen in olther mdus-
trics. This produces the situation where
considerable management and money
resources ure dirceted from production
efficicucy into caring for the people
doing a lot of diffcrent jobs needed Lo
build ships.

As for shipbuilding’s capital inten-
sily, allow me to describe it this way: il
takes years to build a ship manulac-
Luring facilily, principally because it is
literally sct in concrete. Onece built, thal
facility is most difficull Lo reorient or
reorgauize, Sixly Lo 70 percenl com-
prises  pilings, foundalions, concrete
ramips, rail lincs, fences, piers, graving
docks, buildings, und crancways, with
mulalwmklu;: and metal forming equip-
wend represenling only a small percent-
age of the total invesiment.

The reduced flexibility of a shipyard
is conslrained cven more by the simple
lact Lhat it must be contiguous Lo deep
waler, requiring considerable investment
in bulwarks and dredgework immedi-
alely offshore. LEven il it could be
moved casily, il can be moved ouly Lo
another shoreside sile, and little of ils
original investment can be moved or
changed,

What aboul the product of the ship-
building industry? ln recent years, ships
of all types have been growing more
sophisticaled al an exponenlial rale,
rom Lhe use of new high-tensile slecls
in the hull o the complexily of the
cleclronics, automalion, environmental,
and weapons syslems.

In addition, new U.S, ship designs
cover a widening runge of sizes, lypes,
and  missions, 'rom (his diversity of
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requirements we have learned that, for
example, the [lacility speciflically
adapted to the ellicient construction or
overhaul of nuclear submarines eannot
elflicicntly manufacture barges. We have
learned also that management of any
shipyard cau be spread extremely thin if
it must concentrale on numerous pro-
grams of one and two ships cach, with
cach type widely dillerent from the
others, Orderly planning of the inflinite
varicty ol disciplines, both engineering
and land-skilled, represents a sizable
undertaking as the workload shills [rom
ship type to ship type. Furthermore,
uniform quality control standards can-
nol be maintained from program to
programn, Gut of all this grew the realiza-
tion that specialization must oceur in
the shipbuilding business.

As one might suspeel, these condi-
tions have had some effect on U5, Navy
procurcinent policies. During the years
preceding 1905, the U5, Navy procure-
ment policy was Lo conlract [or one,
two, Lhree, or Tour ships al a Llime, in
order betler Lo spread the workload
among all the major shipyards ol the
United States, 'This more or less kepl
each of some 15 yards alive through the
pre-1965 procurement era.

These procurements, generally, were
compelilively bid on a lixed-price basis,
The Navy ulilized ils own in-house
design capability—plus some lour or live
leading naval architectural firms—for the
contracl  design  and  speceilicalions,
usually withoul considering the inlegra-
tion of design wilh the particular pro-
duction faeilitics which might win the
award, These contracl design and gpe-
cificalions were less than adequate for
precise estimaling, and the bidding lime
was quile shorl, 00 Lo 90 days, con-
gidering the size and complexity ol the
producl. The resull of Lhis process is
prediciable. With insufficient ships Lo go
around and with a procurement bait ol
ship lots ol one, Lwo, Lhree, or four,
most silualions found six lo seven ship-

yards bidding,

Given these circumstances, it is in-
evitable that the contract would go to a
yard desperately needing the work or
one which [ailed to allow sulficient
costs in its eslimates [or cngincering
design inadequacy. As working drawings
were prepared and during ship construe-
tion, the shipbuilder found many dis-
erepancies in the naval architeet’s two-
dimensional plans and speeilications.
These  discrepancies  usually  became
apparent and were correcled at great
cost in the ficld by skilled eraltsmen.

Few shipyards could afford to main-
lain any “feedback™ to their engineering
departments for amendments and cor-
reetions Lo drawings. Thig resulted in
(urther conlusion in insltances where a
second shipyard bid on a subsequent lot
ol ships alter the original ot lead yard
had produced the working drawings, In
this instance the follow yard, utilizing
the lead yard’s working drawings, again
found the same interferences and de-
ficiencies which the craltsmen in the
leadd yard had corcected, but such cor-
rections had not heen documented o or
Ly engincering.

During the sume period, most ship-
yards, parliculacly Lhose conliguous lo
large: population cenlers, sullered seri-
ous altrition as their skilled work forces
moved Lo greenes fields, This lefl lewer
people on the walerfronl capable of
clficienlly  coping  wilh  enginecring
crrors and  omissions,  This generally
delerioraling silualion was the canse Lor
mosl major companics Lo reporl losses
on  shipbuilding  operalions Lo Lheir
slockholders during the idsixties. Lt
also generated claimg holding the cus-
tomer  responsible  for  the problem,
Change orders and  claims gencerated
during that period of lime are a pros-
peel with which DOD budgel makers
musl contend in the next few years,

Beginning in 1905, a new approach
to solve many ol those coslly and
Lime-consuming problenus was created,
Alter the concepl Tormulations on the
IPast Deployment Logislies program, Lhe
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LHA amphibious assault ship program,
and the DD-963 destroyer program, the
Navy tequested design proposals for
these lype ships, From these proposals
it gelected three or four compelent
ghipyards lor u contract deflinition com-
petition. Fach contracted yard was ex-
pected to design a ship that would
accomplish Lhe operational concept as
formulated by the Navy, to make the
neeessary consideralions in the design
for producing the ships in their produe-
tion facilities and 1o use total systems
analysis, providing lor lile cycle cost
analyses (tcchniques which had nolt
been employed by the naval architects).

In comparison wilh provious pro-
cedures, contractors had dehicved a ship
design in greater detail, with more con-
formily Lo the manufacluring operation
o take place later, and with optimiza-
tion of all subsystems consistent will:
the ship system as a whole and consis-
lent with the mission of (he ship.
Needless Lo say, the conlraclor had a
much betler idea than ever belore ol
what he was bidding on and whal il
would cosl,

During the course of these design
compelilions, Litlon Industries recog-
nized Lthe need for a new facility in this
country, uol merely to incrcase
capacily, but to upgrade American capa-
hilily wilh respeet both to cost and the
abilily Lo manufacture ships of all sizes
in series production, In 1967 we began
consiruclion on a large new ship-
manufacturing lacility that included
many new ideas in materials handling
and ship inlegralion, hitherlo unscen in
the Western World, The leadlime he-
Lween making thul decision and having a
producing lacility was 3 (o 4 years, and
we were anxious Lo be in production by
1970 1o serve our customers.

One cannol look al the problems and
prospeels of the shipbuilding induslry in
the deeade shead without considering
the impact of Litton’s new and highly
aulomaled ship manufacturing [acilily,
Among other tlings, the existence of

this new facility, plus a capability which
we had Dbeen assembling under our
Litton corporate roof lor systems analy-
ses, marine clectronics, and naval design
work, cnabled us to win the FDL
program, the LIA program, and the
DD-963 program, Suddenly, inslead of
the piccemeal, helter-skelter division of
work among 13 major shipyards, a big
backlog was accumulated lor one large,
new manufacturing facility. Quile natu-
rally, this created decp concerns
throughoul e rest of the industry.
These concerns were heightened re-
cently by a report ol the Institule for
Defense Analysis under a contract Lo
the Department of Defense, This report
analyzed the major shipyards of the
United States under two assumplions:
one called for a relatively small ship-
building program during the next 12
years; the other assumed a relatively
larger one. The report concluded that
the available military and commereial
business, under the small program,
would gencrate sulficient business Lo
keep busy only the new Litton lacilily
plus one cxisting yard en the Gull Coast
and onc existing yard on the Fast Coast
during the 12-year period. With the
larger program, the study concluded
that six cxisting yards could be kepl
busy during the period. These six in-
clude the new Litton facilily plus two
others on the Gull Coast, two on the
1asl Coast, and one on the West Coust,®
The study assumed thal no addi-
tional new yards would be constructed,
bul should the large program be reali-
zed, there would be veom lor one more
yard of the capacily and size of the
present new lacility operated by Litton.
Should such a sccond new yard come
into cxistenee, the study was not opli-

————

*Recause of the urgeney of nuclear subma-
rine conslruclion and overhaul during the
nexl decade, three private shipyards eurrenlly
devoled Lo Lhis work must be considered
separalely.
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mistic aboul survival prospeets of all of
the five older yards.

While several companies have tatked
about opening a new shipyard, none
have announced any licm construclive
programs. With the 3 10 4 years lead-
time necded to bring such a yard on
stecam and with the prices of facilitics,
conslruction, and c(|uip|ncnl conlinu-
ally going up, it is my opinion that il is
highly unlikely anyone will huild such a
shipyard in the near future, [t scems Lo
me doubtful that any company will
commil, withoul sizable ship contracls
in fhand, the $150 million w $180
million needed Lo duplicate the new
Litton ship manulacturing  lacility.
Given these civcumstances il is quile
understandable that many shiphnilding
companics would naturally prefer the
older way of parceling out ships a few at
a lime lo all of the shipyards -despile
the time delays and associated ecosts Lo
the Government and the other prohlems
discussed carlier.

In addition, the professional naval
architectural lirms have a strong pavo-
chial interest 1o discourage contracl
definition  procurements, sinee  under
this new procurement approach the ship
manulacturer and notl the naval archi-
teet creates the design. Nonetheless,
with few exceplions, these proles
sionals—having a high sense ol ethics—
have adjusted themselves with dignity Lo
the Navy’s major procurcment policies
ol the past few years, One lirm designed
and sold the new LASIH ship coneepl,
and others have profitably teamed with
contract definition shipbuilding com-
panies and will probably do so again in
the Tature.

Those who advocale a retuen to the
older method of bidding ships in limited
quanlitics usnally argue for “dispersion”
o avoid vulncrability Lo enemy atlack
or Lo asingle conlraclor’s shorlcomings,
However, even with dispersion ol a
multiple-ship program, the reel vulner-
ability has nol been removed as many
major eritical compouents are produced

ndus
NG IRDUSTRY 17

only at one location. Management
errors, facility destruction, or labor dil-
ficulty would be just as wagic il they
oceurred al the site of these single
sourees as they would il they occurred
at the ship assembly line, and late
delivery of such componenls would
slow down the follow yard as badly as
they woutd the prime contraclor,

Should a veal emergency oceur, it
would be more leasible to transfer ship
production Lo an undestroyed shipyard
than it would be Lo replace the sole
source producer of, say, critical clec-
tronics equipment, souar, or propulsion
units, Novr will dispersion get ships
produced faster; a follow assembly plant
is nol going to deliver the last 15 ships
sooner ar al lower cosl than the plant
which hus already hit its momentum
and stride with the fivst 1D ships. As a
maller of lact, the only mujor erilicism
the General Accounting Olfice conld
levy against the D963 procurement
was Lhe advantageous position, coslwise
and  delivery-wise, the original con-
tracltor would have in suhanm:nl pro-
curcinenls.

[ any cvent, the contracl delinition
method of procuring ships has only
bheen utilized on lwo important pro-
grams, and its Tull advantages will be
unlolding aud proven during these next
few years. ‘The last published major
weapons syslems cost report furnished
to the Senate Armed Services Com-
miltee revealed some interesting infor-
mation on cost growth, The first ship
procurement under the conteaet delini-
tion process, the LIA, had a cost
“erowlh’ of less than 4 pereent, a figure
{ar less than any other program ol
comparable size on the list,

This reporl was issued just belove the
decision was made Lo reduce the LHA
program from nine lo five ships, and,
therelore, relleeted the nine-ship buy.
With a five-ship program, the anit cost
obvioudy will be greater, and we and
the Navy have heen negoliating a revised
schedule for oplimum economic pro-
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duction of the smaller quantity.

In any event, one prospect which 1
helieve we ecan expect—a sceming para-
dox in this discussion—is an inercasing
reulilization of the proeurcment tech-
niques popular in the caely 1960% in the
carly seventics. In my opinion, relurn to
these proeednres, or variations of them,
was prohahly inevitable cven without
delractors of the contract delinilion
process, simply beeause those in charge
ol our naval procurement recognize that
the procurement Lorm must be tailored
to the size, lype, and quantity of ships
in cach procurement, From the stand-
point of the professional naval archileel,
this change will be a benelicial one, and
as in the past, he probably will not be
held responsible for the inevitable ship-
building problems encountlered during
the construclion eyele.

When [aced with the ehoice of a
parceling onl of work on a bidding basis
on Lhe one hand and possible bank-
rupley on the other hand, it is obvious
that some shipbuilders would relish the
prospect of returning to the problems of
the carly sixlics. Their problems and
prospecls during the carly 1970%s will
probably be very similar lo those they
enconnlered 10 years ago,

Now 1 would like Lo discuss Lypes of
ships which, in all probability, will be
produced in the comiug years by Amori-
can shipbuilders.

One doces nol have Lo be a politician
Lo judge the temperament of the Ameri-
can public and Congress as (ar as de-
fense spending is concerned. 1 refer here
more Lo the qualitalive aspeets of de-
{ense spending rather than size ol appro-
priations. There will cerlainly be an
cmphasis on delensive weapons as op-
posed to forces of projection or slra-
Legic weapons,

In this environmenl, Navy programs
will receive proporlionalely larger shares
of the DOD budget. Bult the Navy
programs will be gearced principally lo
anlisubmarine warfare and delense of
the sealancs of supply, with deercased

cmphasis on amphibious assault and
offensive striking power. Thus, il was no
surprisc  Lthat the LHA amphibious
nssault ship program was reduced [rom
nine Lo five vessels.

As Admiral Moorer poinled oul in
testimony before the House Appropria-
tions Committee, a Navy annual build-
ing and conversion expenditure of $3.1
billion during the next 7 years would
still find over 20 percent of a 750-ship
fleet over 25 years old in 1978, A
750-ship [leel is much smaller than we
have had in the recenl past, and il
would appear prudenl to expeel thal
the Navy will reeeive about $3 hillion
per year, These funds will most likely be
dirceled to SSN atlack submarines (an
antisubmarine warlare weapon) and de-
stroyers, whosc mission is ASW and
scalane protection, There will continue
lo he some replaccment programs [or
auxiliaries.

In addition o the Spruance class
DD-963 30-ship program, a contract has
been awarded Lo a naval avchiteelural
lirm Lo assisl with sludics in supporl of
the preliminary design of a “amall”
destroyer.  Several  allack  submarine
designs are also under developmeul.
Such contracts might lollow the pro-
curcment practices ol the early 19607,
wilh the shipyards bidding Lo the con-
Lracl degign and gpeeificalions,

Incidentally, design and produetion
ol “small” ships is reminiscent ol the
11.S. automotive indusiry’s cxpericnee
with eompacl cars. By Lhe lime the
manufaclurer has added inlo the “com-
pact™ all the comlorl and gadgetry that
the public wants, the “compaet™ is as
large as the old *standard”™ and a new
“amaller compact™ is heing designed.
There is a prospecl and a problem that
erew morale, speed, damage control,
multiple mission  capability, and the
current available wrny ol tactical and
sensing devices, all included in the de-
sign ol a single vessel, will always vesult
in increased size,

Il the procurement method in vogue
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in the carly 1960 were Lo be utilized
for the “small™ destroyers, one should
bear in mind that this practice generally
lailed to disclose the schedule and cost
impact of poor engineering unlil very
late in the construction eyele, requiring
those problems to be corrected on the
walcrfront. Also hear in mind that
almost cvery Navy surface ship con-
tracted from 1955 until 1966 was de-
livered lawer than contracted delivery
date.

To avoid this prospeel, it is to he
loped that the engincering for Navy
ships procured in the 1970% by carly
1960 methods will be subjected o the
engineering quality and configuration
discipline currently being applicd on
DD-963.

As to the Nation’s sealancs of supply,
the American merchanl marine is look-
ing forward to the President’s He-year,
300-ship program. The prospeel can be
good, provided the infinitely varied re-
quirements ol the operators can be met
with the slandard designs under con-
sideration. Lt appears o me that bulk
carricrs, dry and liquid, will conlinue in
large demand and comprise most of this
market, Bulk carriers, however, are large
ships, and most of the shipways and
graving docks in this counlry are not
large enough Lo accommodate building
them, Those who have specialized for
snch ships should find a ready, con-
tinuing market,

Some shipbuilding companies in this
country—L can think of lwo in particu-
lar—have already geared themsclves Lo
becoming specialists. One speeializes in
the produclion of tankers, and another
apparenily intends Lo specialize in the
LASH-type ship. Since both the LASH-
type ship and tankers scem Lo have a
ready markel during the next few years,
these two companies certainly will have
a minimum of problems and maximum
of prospecls.

Our own company has very carelully
atiempted to gear itscll [or particular
types of ships. Our older shipyard, like

two other private yards, is speeialized
for construction and overhaul of nu-
clear-powered vessels. Although Litton’s
new [lacilily was designed to accom-
modate, in a flexible manner, ships of
the large size represented by bulk car-
ricrs, we have chosen Lo specialize on
complex Navy work—such as the LHA’s
and DD-963%s—where scrics production
can be utilized, but we have the option
1o go Lo the very large and simpler bulk
carricr,

There will always be one continuing
problem regardless of what form Navy
ship procurement takes or what con-
tractor performs the work. Because so
much time clapses between concepl
formulation and hardware delivery, it is
difficult to cnsure that the ship, when
delivered, contains latest technologieal
advances.

During design and production, Navy
operations conlinually asks, and rightty
8o, that the ship be fully updated to
accomplish ils missions, bearing in mind
latest developments in the state of the
art and the latest developments in the
fleet of our adversary. Lven today, as
we are aboul Lo cul metal on the LHA,
rccomnmendations continue lo come in
[rom the flect.

In fact, it may well be that the
greatest problem facing the industry
today is one ol configuralion manage-
ment, How do we produce a ship with
absolutely up-lo-date and proven weap-
on systems and yet avoid the cost-
disruptive cllects of what could amount
to retrofitting during production? You
rarcly see an aulomobile company halt-
ing its assembly linc in midstream 1o
change the beam of the headlights, the
stopping power of the brakes, or the
hood configuration. Becanse of the rela-
tively shorter leadtimes, aulomakers
merely wait for the next model year.
Bul with shaps it means waiting perhaps
4 or 5§ years or, the aliernative, in-
corporating some changes belore the
ship is completed.

In this scenario il I8 ceven more
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difficult to see how the so-called fly-
before-you-buy concept can be applied
to ship acquisitions. In the case of
DD-963, the concept was fully formu-
lated and the weapons systems para-
meters established over 2 years ago.
Contract definition was completed in
July 1970. Throughout contract defini-
tion the design was continually adjusted
to reflect latest inputs from the fleet.
With contract definition completed on
DD-G63 in July 1970, the first ship is
scheduled for delivery in 1974. Should
that first ship be a prototype to be
floated, operated, tested, and con-
figured before the purchase of the re-
mainder of a series, then the second
ship, regardless of what shipyard pro-
duces it, could not be put into the water
prior to 1976. From a military effective-
ness standpoint, 2 to 3 more years of
technological advances would have oc-
curred before the second ship of the
geries is delivered to the fleet.

From the cost standpoint, the second
ship under the fly-before-you-buy con-
cept, coming 2 or 3 years later than it
would have under current series produc-
tion concepts, would cost about 15 to
20 percent more, simply recognizing 2
to 3 ycars of inflation.

In summary, shipbuilding is in for a
decade of dramatic change and strange
anomalies.

® It will be a period during which
the results of the contract definition
form of procurement to improve cost
and schedule control will not even be
seen bufore detractors hegin seeking a
return to a procurement system which
seemed unworkable in the past.

® [t will be a period when U.S. ship
contracts and appropriations will he

highee than at any time since World War
IT; nonetheless, it will be a period when
some shipyards may well go out of
business.

® [t will be a period of continued
rapid advance in military weapons sys
tems, which, by their very nature, will
create  a conliguration management
problem of immense proportions.

® It will be a period when foreign
shipyards will be too full vo accept
orders; but the ships required, which
might be ordered in the United States,
will he so large that only a handful of
U.S. yards will be able to handle them,
and at least two of that handful will
have too large a backlog to consider
them.

¢ Additionally, it will be a period
which will result in cost parity among
United States, European, and Japanese
yards, thus enabling those American
shipbuilders who survive the decade to
compete effectively in the world market
in the 1980,
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